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EXECUTIVE SUMMARY 

 

Need for the project 

Kumbukkan Oya is located in the south eastern quadrant of Sri Lanka and originates from 

Eastern slopes of Namunukula mountain range. Hulanda Oya, the main tributary of the 

Kumbukkan Oya originates just North of Monaragala in Galabedda area. Kumbukkan Oya 

enters Indian Ocean near Panama in Ampara District, after flowing through 116 km. 

Kumbukkan Oya has a gross catchment of 1,233 Km2 and the mean annual rainfall varies from 

1000mm to 2500 mm towards the upper catchment from lower valley. At present there are four 

major, medium and minor scale irrigation schemes operating in Kumbukkan Oya, viz. 

Kumbukkan Oya Anicut Scheme (2000 Acres), Hulanda Oya Anicut Scheme (225 Acres), 

Saddhatissa Tank (450 Acres) and Kumana Tank (150 Acres). The proposed Kumbukkan Oya 

reservoir development project plans to harness the rich water resource of Kumbukkan Oya, 

which discharges 427 MCM annually to sea without being used. 

 

Monaragala District is identified as one of the least developed areas in the country due to the 

topographic conditions of the area. Shortage of water for irrigation, domestic and industrial 

purposes for Monaragala district is one of the main hindrances for development. To overcome 

this issue Sri Lankan governments have initiated studies as far back as 1960’s to develop water 

resources in the district from the rivers crossing the district or diverting water from the 

adjoining basins. Finally, the Irrigation Department (ID) has considered two different 

alternatives for utilizing the water from Kumbukkan Oya for irrigation development, (1) Build 

an anicut at Nugamandiya to divert water to the right bank area of Kumbukkan Oya irrigating 

the command area under Habessa and Bindunukada minor tanks (2) Building a dam across 

Kumbukkan Oya to form a multi-purpose reservoir with a gross capacity of 46.4 MCM to 

facilitate irrigated agriculture in Kumbukkan Oya and Wila Oya basins including Nugamandiya 

anicut and its downstream development, generating hydro power and allocate water for 

domestic water requirements in Monaragala district. The second alternative was chosen as it 

provides greater benefits to the area.  

 

The Project 

The proposed Kumbukkan Oya reservoir will be established across Kumbukkan Oya, near 

Nakkala town at a point upstream of the confluence of Bellan Oya with the main Kumbukkan 

Oya. The project includes the following major components and benefits 

• Construction of 403 m long Roller Compacted Concrete dam across Kumbukkan Oya 

near Dehikidagama village that will result in the establishment of Kumbukkan Oya 

reservoir with a surface area of 322.64 ha and a gross capacity of 46.4 MCM 
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• Construction of a spillway with 3 radial gates [6 m (W) x 9.2 m(H)], with a maximum 

discharge of 768 m3/Sec 

• Construction of a bottom outlet with a radial gate [4 m (W) x 6 m(H)] 

• Construction of 3.7 cumec capacity of LB sluice and 2.7 cumec capacity of RB sluice 

• Construction of a 5.22 km long tunnel on the LB side to transfer 68 MCM of water to 

Hulanda Oya 

• Extending the existing left bank canal of Hulanda Oya anicut scheme up to Ethimale 

and Kotiyagala tanks located in the adjacent Wila Oya basin by construction of new 

canals with a combined length of 53 km  

• Construction of a new anicut across Kumbukkan Oya at Nugamandiya 

• Construction of 8.89 km long canal from Nugamandiya anicut to supply water to the 

right bank area of Kumbukkan Oya downstream of the anicut as well as the command 

areas under Habessa and Bindunukada minor tanks  

• Rehabilitate and store additional water in seven identified minor tanks, Hebassa and 

Bindunukada (under the Nugamandiya anicut scheme) Thenagallanda, Itthekatuwa, 

Panuarawekandiya, Wattarama and Wawe wewa (under the LB irrigation development) 

• Downstream development by improving 12 numbers existing schemes in LB 

development area and 18 numbers existing schemes in RB area. 

• Construction of two power houses on RB and LB with an installed capacity of 0.9 MW 

and 2 MW respectively to provide 16 GWh of electricity to the National Grid annually 

• Construction of social infrastructure for resettlement areas 

• Construction of alternate roads in the reservoir area 

• Providing irrigation facilities for 3975 Ac of existing land and 9440 Ac of new lands 

• Providing 12 MCM of drinking water annually to Monaragala, Nakkala, Kumbukkana, 

Okkampitiya and Buttala areas  

• Develop inland fisheries in the proposed Kumbukkan Oya reservoir and the medium 

and minor tanks that will receive water under the project in Kumbukkan Oya and Wila 

Oya basins 

 

The total project cost, estimated in 2020, based on 2013 basic rates is Rs 44 billion, which will 

be financed through local and foreign funds.  

 

Project Affected area 

The project will be confined to the boundary of Monaragala District in the Uva province. Out 

of the 11 Divisional Secretary Divisions (DSDs) of the district, project activities will take place 

in 5 DSDs and 37 Grama Niladhari Divisions (GNDs). The proposed reservoir will be located 

in 2 DSDs and 3 GNDs while rest of the project activities will take place in the remaining 3 

DSDs and 34 GNDs. The total project affected area comprises of the area that will be inundated 
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by the proposed Kumbukkan Oya reservoir (Are affected up to HFL is 335 ha), areas identified 

for resettlement of people displaced by the project at Pubbara, Papaladeniya Lulwetiya in 

Medagama divisional secretariate (532 acres), areas affected by construction of new canals 

with a combined length of 53 km (extension of Hulanda Oya anicut scheme) and 8.89 km (from 

Nugamandiya Anicut to Bidunukada tank), areas that will receive irrigated water including 

3975 Ac of existing land and 9440 Ac of new land in Kumbukkan Oya and Wila Oya basins. 

 

Need for Environmental Assessment 

The proposed project can be classified as a multi-purpose development project, which aims 

primarily to develop irrigated agriculture in two river basins, namely Kumbukkan Oya and 

Wila Oya. In addition, the project also envisages to generate electricity, provide drinking water 

and develop inland fisheries potential in the Monaragala district. Finally, the project will also 

establish a 5.22 km long tunnel to divert water from Kumbukkan Oya to its main tributary, 

Hulanda Oya. Therefore, the proposed project triggers several criteria listed to define 

prescribed projects in the National Environmental Act. It is a statutory requirement under the 

National Environmental Act No. 47 (1980) to conduct an Environmental Impact Assessment 

(EIA) on all prescribed development projects. Therefore, the Irrigation Department being the 

project proponent has commissioned this EIA study to document the baseline conditions in the 

project area, identify and evaluate potential environmental impacts that may arise due to the 

project and to provide mitigation measures for significant impacts identified along with an 

environmental management plan for the project. 

 

Topography, Geology and Soil conditions in the project area 

The proposed project area is located in the Monaragala District of Uva Province. The 

uppermost catchment area is located in the highest peneplain (approximately 800 m in height 

in Lunugala area). The proposed project area consists of isolated erosional remnants as 

moderate relief ridges, which are separated by shallow valleys. The proposed reservoir site is 

located in the middle peneplain. The left bank of the reservoir is on gently sloping land with 

an elevation of about 150 m and the right bank of the reservoir comprise of steep sloping land 

with an elevation of about 425 m. The dam site area is located in a “U-shaped” valley. 

Kumbukkan Oya flows through the lowest peneplain and enters the Indian Ocean via Kumana 

National Park in the south eastern coast of Sri Lanka. The lowest peneplain is composed of 

various geomorphological features such as Red Earth formation, basal ferruginous gravel, 

lagoon and estuarine deposits, dunes and beach rocks. 

 

The proposed project area mainly consists of thick residual soil having mainly reddish-brown 

earth with a little amount of clayey soil. Alluvium deposits can be observed in low-level 

terraces on the riverbanks and flood plains. These alluvium deposits can be recognized as 
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potential sources for gem bearing sites. Soil distribution of the proposed project area can be 

classified in to several soil types including red-yellow podzolic soils in the mountain terrain, 

reddish-brown earth and immature brown looms in hilly and steep terrain and reddish-brown 

earth and low humic gley soils in undulating terrain.   

 

Climate and Water Resources in the project area 

The proposed project will influence the surface water resources of two river basins, namely 

Kumbukkan Oya and Wila Oya. Kumbukkan Oya basin is located in the Southeastern part of 

Sri Lanka covering a catchment area of about 1233 km2. The 116 km long Kumbukkan Oya 

Stream originates from the Badulla hills and flows to the sea at Kumana. The average annual 

rainfall of the basin varies from 2500mm in the upper catchment to 1000mm near the sea outlet. 

The rainfall pattern is characterized by two well defined seasons; the dry season (Yala) that 

lasts from April to September during which river run-off sharply drops and the wet season 

(Maha) that lasts from October to March. Air temperature in the Kumbukkan Oya basin varies 

from 22.5oC to 27.5oC during the year. The maximum temperature is realized during the Yala 

season (May to September). The evaporation rates in the Kumbukkan Oya basin, derived based 

on daily evaporation data at Nakkala weather station. The total annual evaporation from the 

water surface is about 1150 mm.  

 

The Kumbukkan Oya dam is proposed to be constructed at a place called Dehikidagama having 

a gross catchment area of 140 km2. This reservoir receives water from the catchment area, 

which mainly consists of forests. There isn’t any kind of retention of the flow in the catchment 

or diversion of flow. The nearest river gauging station to the proposed dam site is at Nakkala 

located downstream to the proposed reservoir at Kumbukkan Oya. The daily flows at Nakkala 

for the period from 1975 to 1994 was used to develop, calibrate and validate the inflow series 

developed by a software package called NAM.  

 

The development area extends from the proposed reservoir up to Kumbukkan Oya Anicut, 

Hulanda Oya Anicut and Ethimale tank and Wila Oya basin. Extreme flooding events rarely 

occur in this area except for seasonal floods. The development area is also prone to prolonged 

droughts due to prevalence of longer dry periods. Currently ground water sources are mainly 

used in the households. The quality of the ground water is in a moderate condition such that 

some hardness is present in the water. 

 

Biological Resources in the project area 

Biogeographically, the proposed project area lies within the low country intermediate zone 

(proposed reservoir, tunnel trace and upper part of the Hulandawa canal) and low country Dry 

Zone (command area of the project). Floristically it is classified under the Eastern Intermediate 
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Lowlands Floristic Zone (proposed reservoir, tunnel trace and upper part of the Hulandawa 

canal) and Dry and Arid Lowlands Floristic Zone (command area of the project). Tropical 

Moist Semi Evergreen Forests and Savannah Forests are the typical natural vegetation 

formations present in the Eastern Intermediate Lowlands Floristic Zone and Tropical Dry 

Mixed Evergreen Forests {Manilkara Community, Mixed community (Chloroxylon-Vitex-

Berrya-Schleichera series)}, Tropical Thorn Forests (Manilkara-Chloroxylon-Salvadora-

Randia series), Damana and Villu Grasslands, Flood-plain Wetlands, Riverine and Gallery 

Forests are the typical natural vegetation formations present in the Dry and Arid Lowlands 

Floristic Zone. 

 

Most of the lands in the proposed project area are now under human influence and cleared for 

agriculture, human settlements and other developments. Therefore, vegetation in the proposed 

project area is dominated by home gardens and agricultural lands (paddy, other field crops, 

Rubber, etc.). Natural vegetation comprises of Riverine and Gallery Forests present along the 

Kumbukkan Oya and its major tributaries. Small patches of Tropical Moist Semi Evergreen 

Forests and Savanna grasslands can be seen in the proposed reservoir area. Tropical Dry Mixed 

Evergreen Forests and scrublands can be observed in the proposed development area, 

especially the areas identified for new irrigation development and the surroundings of the 

proposed development area. Abandoned lands, rock outcrops and tanks are other habitats that 

observed in the proposed project area as well as the surrounding area. 

 

Total number of 429 plant species including 33 endemics, 40 nationally threatened (8 

endangered and 32 vulnerable) and 27 nationally near threatened (NT) species were recorded 

during the field study within the project impacted area. Majority of the plant species recorded 

are trees (186), followed by herbaceous species (94), climbers or creepers (86), shrubs (57) and 

epiphytes (6). About 8% of the recorded plant species are endemic to Sri Lanka while another 

71% are listed as native species. Remaining 21% are exotic to the country. Total number of 

238 faunal species including 32 endemics, 11 nationally threatened (5 endangered, 6 

vulnerable) and 12 nationally near threatened (NT) species were recorded in the study area. 

 

The 8 endangered (EN) plant species recorded include one endemic species, Diyaminauclea 

zeylanica (Diya Mi), which was recorded along the streams in the proposed reservoir 

inundation area while the other seven nationally endangered species, Miliusa tomentosa, 

Salacia oblonga (Gal Himbutu), Salacia reticulata (Kotala Himbutu), Diospyros ebenum 

(Kaluwara), Diospyros melanoxylon (Kadumberiya), Munronia pinnata (Bin Kohomba), 

Celastrus paniculatus (Duhundu) are listed as species native to Sri Lanka. Out of these 

Munronia pinnata (Bin Kohomba) and Diospyros melanoxylon (Kadumberiya) were recorded 

only in the proposed reservoir inundation area. Further, Celastrus paniculatus (Duhundu), 



 

VI 
 

which is a very rare and restricted range species and Diospyros melanoxylon (Kadumberiya) 

were recorded only in the Savannah lands present in the proposed reservoir inundation area. 

Miliusa tomentosa, Salacia oblonga (Gal Himbutu), Salacia reticulata (Kotala Himbutu), 

Diospyros ebenum (Kaluwara) are more common and recorded in proposed reservoir 

inundation area as well as areas outside the inundation area. Out of the 32 endemic faunal 

species recorded, 11 are listed as nationally threatened (5 endangered, 6 vulnerable) species.  

 

Socio-Economic status of the project affected persons 

Altogether 579 families will be affected due to the implementation of this project. This included 

298 families that will be fully affected (inundation area - 261, power house and tunnel trace - 

22 and new canal path - 15) and needs to be relocated. A further 281 families will be partially 

affected (inundation area - 221, powerhouse and tunnel trace - 43 and new canal path - 17) and 

needs to be compensated for the loss of their land and property. 

 

Fully and Partially Affected Families in the Reservoir area 

 

A family that will lose their residence, residential lands or/ and livelihood is considered as 

"fully affected" ((both physically and economically displaced). A family that will not 

physically and economically displaced and suffers no harm to their residence, however their 

lands or livelihood is affected considered as "partially affected” 

 

The 261 fully affected families reside in 16 sub villages belonging to 3 GN divisions. Highest 

number of families (118) reside in Mailagasthenna GND followed by Raththanadeniya GND 

(99) and Pallegama GND (44). The fully affected families comprise of 236 main families and 

25 sub families. The total population of the fully affected families is 809. The main occupation 

is farming and other significant employment categories include self-employed, labourer, 

security service and skilled labourer. The total extent of the affected lands is 573.6 acres of 

which 516.8 acres is highlands and 56.8 acres is paddy lands.  Out of the affected highlands, 

42.9 % have been issued to people on permits and 26.8% acres are encroached lands belonging 

to the government and rest of the highlands are freeholds (Sinnakkara) the lands given under 

LDO grants. 

 

The 221 partially affected families in the reservoir inundation area are residing in 3 GN 

divisions. Highest number of families (108) reside in Rattanadeniya GND followed by 

Pallegama GND (61) and Mailagasthenna GND (52). The total extent of the affected lands is 

around 336 acres of which 315 acres is highlands and 21 acres is paddy lands. Out of the 

affected highlands, 31.25% acres are encroached lands belonging to the government, 38.69% 
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acres of lands are held by people on permits and the rest is freeholds (Sinnakkara) and 

Jayaboomi grants.  

 

Fully and Partially Affected families in the Tunnel Trace, Powerhouse and New Canal 

Path 

The tunnel trace is running underneath the ground and at a fair distance from the surface. 

However, ID intends to 25m wide strip on each side, from the center line of the tunnel trace as 

a reservation for safety reasons. In the tunnel trace and powerhouse area, a total of 65 families 

will get affected out of which 22 families will be fully affected and 43 families will get partially 

affected (lose their lands only).  

 

The total width of the proposed new canal is 30 meters and the length is 30 km.  In the new 

canal path, a total of 32 families will get affected out of which 15 families will be fully affected 

(need to be resettled) and 17 families will lose their lands only (partially affected).  

 

Cultural, Historical and Archaeological Aspects   

Monaragala located in the South-eastern part of Sri Lanka was known as “Wellassa” in the 

past, as the area was known to support vast areas of paddy lands according to the ancient 

chronicles. This area was part of the ancient Rohana kingdom. There are many Prehistorical 

and historical places located in the district. At least, more than 150 protected Monuments are 

named by Department of Archaeology, Sri Lanka. There have been some research studies on 

Prehistoric sites such as Telulla, Galge, Buttala, Okkampitiya, and Nilgala. Sites such as 

Yudaganawa, Buduruwagala, Galabaddha, and Maligawila are among the main religious 

heritage sites located in this district. Altogether 41 archaeologically important sites have been 

identified in the project impacted area during the Archaeological Impact Assessment. 

 

Potential Impacts of the Proposed project 

 

Impact on land stability 

Low elevated and gentle slopes in the left bank minimize the erosion and potential of reservoir-

induced earth slips. High elevated and a steep slope in the right bank may have a potential for 

erosion and small-scale reservoir-induced earth slips along the margin upon impoundment. 

Therefore, unstable rock fragments and overburden should be identified and removed during 

the construction in both banks of the reservoir. The ground stability can also be enhanced using 

rock bolting and shotcrete. Construction activities of the proposed project will not significantly 

enhance soil erosion or sedimentation (siltation). Siltation level can also be controlled by land 

use changes in the uppermost catchment such a forestation of the reservoir catchment. 
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No earthquakes have been recorded in the project area and therefore the project area can be 

classified as a low seismic hazard area. Therefore, the risk of reservoir-induced earthquake is 

very low. Further, the water depths of the proposed reservoir are less than 45 m, which is 

normally insufficient to trigger a reservoir-induced earthquake. However, Peak Ground 

Acceleration for the maximum historical earthquake and corresponding seismic intensity 

should be considered during the designing.  

 

Impact on mineral resources 

The proposed dam will be constructed just after the confluence point of Kuda Oya and Kiriwe 

Oya/Mill Oya with Kumbukkan Oya. Several gem-bearing sites were recorded along these 

streams. These economically valued gem fields will be inundated by the reservoir. Therefore, 

environment-friendly and ethical mining methods can be practiced under the regulatory 

supervision of the National Gem and Jewellery Authority (NGJA) for uplifting and improving 

the quality and living standards of the surrounding community of the proposed project area. 

Besides gems, chert and vein quartz have been recorded in the downstream of the reservoir 

area. However, a detailed investigation has not been carried out to evaluate the economical 

values of mineral resources in the proposed project area. 

 

Impact on soil  

Soil erodibility is low in the proposed project area due to the reduction in the kinetic energy of 

water under flat topographical conditions. However, siltation rate is relatively higher in the 

Hulanda Oya compared to Kumbukkan Oya. 

 

Impact on hydrology 

The proposed project will result in an intrabasin water transfer from Kumbukkan Oya to 

Hulanda Oya, which will result in a change in the flow regime of both Kumbukkan Oya and 

Hulanda Oya. Thus, there will be an increased flow in Hulanda Oya downstream of the tunnel 

outlet while a reduction of flow in the Kumbukkan Oya downstream of the proposed dam. 

Further, Kumbukkan Oya reservoir will intercept about 46.4 MCM of water, which will reduce 

flooding to a considerable extent in Kumbukkan Oya downstream of the proposed dam and 

transfer of water to Hulanda Oya will increase flooding up to Hulanda Oya Anicut. Stored 

water will be released to the Hulanda Oya and it will be diverted from the Hulanda Oya anicut 

to existing and new irrigable areas, which amounts to 1975 acres and 8090 acres in Kumbukkan 

Oya and Wila Oya basins respectively, which will result in improvement of surface and ground 

water availability in this region. The river flow downstream of the dam would be limited to the 

release of the irrigation requirement of existing Kumbukkan Oya anicut, irrigation requirement 

of proposed Nugamandiya anicut, spillage and environmental release from the reservoir. The 

average reduction of flow in the Kumbukkan Oya is estimated to be around 33% (range is 
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between 57% to 22%) compared to no project option. Therefore, a significant impact is not 

expected to the downstream aquatic habitats. Further, a continuous flow of 1 m3/s will be 

released to the river from proposed Kumbukkan Oya reservoir to meet the environmental 

demands. Further, since the project will result in overall increase of the surface water resources 

in both Kumbukkan Oya and Wila Oya basins, aquifers in the command areas will be 

continuously recharged maintaining a reasonably high-water table for the people to satisfy their 

domestic water needs.   

 

Impacts on ecology 

Flora and fauna inhabiting the terrestrial habitats inundated by the proposed reservoir will be 

directly and negatively impacted due to the proposed project. Further, this impact is 

irreversible. Much of the area that will be inundated are human modified habitats. However, 

riverine forests and small patches of savannah grasslands were present in the area that will be 

inundated. Number endemic and nationally threatened species was observed in these natural 

habitats. One of the noteworthy observations included the presence of Celastrus paniculatus 

(Duhundu), which is a very rare nationally threatened and range restricted species that was 

recorded only in the Savannah lands present in the proposed reservoir inundation area. The 

new development areas with an extent of nearly 10,000 acres exist mostly as forest or 

abandoned forest at present and conversion of these lands into agriculture areas can be 

considered as a significant irreversible negative impact of the proposed project. Further, the 

command areas of the project lie near the Yala National Park and therefore the command area 

will be subjected to human-elephant conflict which will be another negative impact that may 

arise due to the proposed development.  

 

The proposed project will result in a reduction of flow in the Kumbukkan Oya and an increase 

flow in the Hulanda Oya as the project will result in intrabasin diversion of water from 

Kumbukkan Oya to Hulanda Oya. The average reduction of flows in the Kumbukkan Oya has 

been estimated to be around 33% and therefore reduction in flows will not have a significant 

effect on the aquatic species that inhabit the stretch of the river that will be subjected to 

reduction in flows. At least two species of migratory fish species inhabit both Kumbukkan Oya 

and Hulanda Oya. The proposed Nugamandiya Anicut and the proposed dam across 

Kumbukkan Oya will block their upstream movement, especially the dam across Kumbukkan 

Oya. However, only about 11% (140 out of 1233 km2) of the catchment of Kumbukkan Oya is 

located above the proposed dam and therefore impact of the dam on migratory species is not 

significant. 
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Impact on the community 

Monaragala District has been identified as one of the least developed areas in the country due 

to the topographic conditions of the area. Shortage of water for irrigation, domestic and 

industrial purposes for Monaragala district is one of the main hindrances for development. 

Therefore, Kumbukkan Oya reservoir project has been proposed to address the water deficit in 

the Monaragala district by providing irrigation to more than 13,000 acres of existing and new 

agriculture areas as well as number of other benefits such as generation of electricity, provision 

of pipe-borne water and develop inland fishery resources. However, the project will result in 

number of negative impacts on the society. These include; the need for relocating people, 

impacts on religious centers and public property, possible increase in the use of pesticides in 

the region due to increase in the agricultural activities and impacts on archeological resources 

in the area.   

 

The most significant impact of the proposed project will be the need to relocating people who 

currently inhabit the area that will be inundated due to the proposed Kumbukkan Oya reservoir, 

the buffer zone of the tunnel trace and powerhouse and along the new canal trace from Hulanda 

Oya canal to Ethimale. Altogether 579 families will be fully or partially affected by the 

proposed project. There are 482 families in Kumbukkan Oya reservoir inundation area, 65 

along the tunnel trace and powerhouse and 14 along the new canal trace. Most of the people 

fully or partially affected by the Kumbukkan Oya project depend on agriculture and other forms 

of self-employment related to agriculture.  

 

The fully affected families will have to be resettled and two resettlement sites have been 

identified for this purpose. The partially affected families will be given compensation for the 

loss of their land and property. The livelihoods of 298 families who need to be resettled will 

be directly affected. The 281 partially affected families will lose their livelihoods fully or 

partially. These families receive income from cultivation of cashew, cloves, pepper, other fruit 

trees, and semi-perennial and seasonal crops. Therefore, these households will not be able to 

sustain themselves if they are not provided with an income restorations programme. Further, 

relocated people will lose their social ties to religious place and kinship groups. The children 

will not be able to attend the same schools. Therefore, the relocation action plan must pay 

attention to these aspects as well during the process of relocation.  

 

There are no significant impacts on cultural or religious activities. There is one temple named 

Asaranasarana Aranya Senasuna located in the Kirawannagoda village located on the 

Mailagastenna GN division. Due to construction of the Kumbukkan Oya reservoir about half 

acre of land that belongs to the temple will be inundated along with a part of the temple building 
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that is used as a Dharmashlawa. The floor area of the affected structure is around 1800 square 

feet.  

 

A building that belongs to the Thenneyaya primary school will be partially affected by the 

proposed Kumbukkan Oya reservoir project. This school is located in the Pallegama GN 

division. The reservoir will affect 6 toilets of this school, which currently has 35 enrolled 

students and 6 teachers.  

 

According to the Archeological Impact Assessment prepared by Department of Archaeology, 

out of the 41 Archaeologicaly important sites identified in the project area, 11 sites will be 

directly impacted while another 10 sites will be indirectly impacted. The project will not have 

any impacts on the remaining 20 sites. 

 

Recommended Mitigation Measures 

 

Mitigation of impacts related to land stability and soil erosion 

Additional geotechnical investigations are recommended along the left bank of the proposed 

bund axis, and along the headrace tunnel trace. Further, investigations should be carried out to 

determine the subsurface geology and the foundation conditions along the tunnel axis before 

any excavation work is undertaken for the tunnel. Tunnel mapping should be performed during 

the detailed design phase to identify/predict fracture zones/geological structures and to 

determine the types of ground support/treatment methods needed for the weak zones. Also, 

environmental vulnerability mapping should be conducted along the tunnel trace, especially 

the impact to the groundwater table needs to be evaluated along the tunnel to reduce the 

negative environmental impacts on groundwater table and triggering of landslides due to the 

raised groundwater table on unstable slopes. Also, recommendations of the National Building 

Research Organization (NBRO) should be followed and implemented during the construction. 

Number of other general mitigation measures required to ensure best practices during 

construction phase is listed in the Chapter 5 (Mitigation Measures) as well as Chapter 7 

(Environmental Management and Monitoring Plan) should be strictly followed by the project 

proponent.  

 

In order to reduce possible soil erosion/siltation impacts in the proposed project area, it is 

recommended that major construction works should be undertaken during the dry season, 

establishment of silt traps along the stream where construction activities take place, and 

establishment of stockpiling areas/dumping sites away from Kumbukkan Oya or its tributaries. 

Although the proposed project area is located in the lowest peneplain, soil can be subjected to 
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high erosion with the removal of the vegetation cover and therefore vegetation removal should 

be kept to a minimum level. 

 

Mitigation of impacts on the rivers and riverine habitats 

The proposed development project will influence the flow regime of Kumbukkan Oya and its 

main tributary Hulanda Oya and Wila Oya. During construction phase the river should be 

diverted to prevent any washout from the construction work taking place at the dam site. During 

the operation phase the prescribed environmental flow should be maintained to meet the 

ecological demands of the Kumbukkan Oya. Drainage paths should not be blocked during 

construction and if temporary blockage is necessary during the construction phase these paths 

should be restored once construction is completed. 

 

Mitigation of impacts on ecological resources 

Tree plantation should be undertaken in the river banks, canal banks, access roads, temporary 

labour camps and other areas without tree cover. Also, trees should be planted in the 100 m 

reservation from the reservoir FSL. Number of endemic and threatened species were observed 

in the inundation area and therefore a suitable recue programme must be developed and 

implemented to relocate some of these species, especially Celastrus paniculatus (Duhundu), 

which is a rare and restricted range species to safer locations. Once the project activities are 

over, some of the areas used temporarily for storage of construction material, campsites etc., 

should be restored to the previous status by carrying out a reforestation/ restoration programme. 

The command area is located near Yala National Park and therefore implementation of the 

project will lead human-elephant conflict. The main measure that can be undertaken to 

minimize or mitigate the conflict is to construct permanent electric fences for settlements as 

well as areas, which will be under perennial crops. The areas used for seasonal crops should be 

protected with temporary fences. The local community should take the lead responsibility for 

construction and maintenance of the electric fence under the supervision of the Department of 

Wildlife Conservation, which should be coordinated by the Divisional Secretary and Irrigation 

Department. Funds required for construction of electric fences should be provided through the 

project. Further, an endowment fund should be established to meet the financial needs for fence 

maintenance. Further, additional funds should be set aside to construct at least 50 km of electric 

fences if new conflict centres are created due to the establishment of the proposed project. To 

mitigate the forest loss due to Kumbukkan Oya reservoir project, around 152 ha of lands have 

been proposed as reforestation areas in the reservation areas along the LB and RB Canal paths, 

reservation area between the HFL and the BTL and identified slopy areas in the proposed 

Pubbara resettlement site. Further, Rs. 200 million has been allocated to the project cost for 

environmental mitigation including reforestation programme. 
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Mitigation of social impacts 

Altogether 579 families are fully or partially affected by the Kumbukkan Oya project. Out of 

these 298 families need to be resettled. Therefore, this project can be classified as a category 

A resettlement project. The Irrigation Department needs to develop a comprehensive 

Resettlement Action Plan (RAP) for the Kumbukkan Oya project in accordance with the 

national guidelines and implement the RAP before commencement of the project. RAP needs 

to be completed during the design stage of the proposed project. In order to ensure that project 

benefits are shared in an equitable manner safeguard measures should be undertaken to address 

the grievances of the affected parties fully. Out of these issues the permanent physical and 

economic displacement due to acquisition of land will be the most critical and serious issue 

and therefore livelihood restoring plans need to be prepared based on the nature of the 

livelihoods affected. Since most of the families in the proposed project area are dependent on 

agriculture for their livelihoods, the grant of a concessionary piece of land to achieve this 

purpose is in their best interests.  

 

Altogether three (Pubbara, Pepaladeniya and Lulwetiya) resettlement sites with a total extent 

of 532 acres (215 ha) have been identified to provide alternate land for cultivation and 

resettlement for project affected families. Among these sites 50.6 ha at Pepaladeniya and 30.4 

ha in Pubbara (out of 123.8 ha) will be used for resettlement purpose. The remaining lands of 

93.4 ha in Pubbara and 41 ha in Lulwetiya and will be used to provide land for cultivation. 

 

A temple located in the Kirawannagoda village (belonging to the Mailagastenna GN division) 

will be affected. A structure (Dharmashalawa) will be lost and need to be reestablished in 

proper way. Further suitable land plot needs to be granted for the temple in addition to the 

compensation.   

 

Two buildings belong to the Thenneyaya primary school will be partially affected by the 

project. Only the toilets are within the HFL area and all other buildings and structures are 

outside the HFL boundary. Therefore, affected structures need to be re-established and 

mitigation measures recommended in NBRO report need to be implemented. 

 

The project will also result in the inundation of 2 roads: the Pallegama – Badalkumbura via 

Tharavanagoda (Class B” road) and the Rattanadeniya – Kendavinna (Class C) road. 

Alternative roads need to be provided and linked to the existing road network with minimal 

disturbance to the community.  

 

Altogether 41 archaeologically important sites were recorded in the project area of the 

Kubukkan Oya. Out of these, 21 sites have the possibility to be impacted either directly or 
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indirectly by the resettlement activities. Therefore, the mitigation measures recommended in 

the Archaeological Impact Assessment (AIA) prepared by the Department of Archaeology as 

specified in Chapter (Mitigation Measures) should be undertaken to minimize the anticipated 

impacts. 

 

Conclusion 

The total investment cost of the proposed Kumbukkan Oya Reservoir Project is estimated to 

be Rs. 40,740 million. The expected net annual benefit from the project is Rs.  4,193.5 million. 

The project is economically viable in terms of Internal Return Rate (10.9%) and Net Present 

Value (Rs. 93 billion). 

 

Economic and social benefits to be accrued through the project will not only fulfil the desired 

objective of the project but are aligned well with the overall national development vision. The 

project is therefore of national importance as it can provide multiple benefits that help to raise 

the living standard of the people in Monaragala District who are facing a water deficit. A 

description of such social and economic benefits has been included in the relevant sections of 

the report. 

 

In conclusion, the project will confer number of positive impacts on the community that resides 

in Monaragala district. The negative impacts can be mitigated by appropriate measures. Due to 

above reasons, the project is recommended to be implemented. However, during the 

construction and operation phases the mitigation measures recommended should be carried out 

under proper monitoring as indicated in this report to ensure that the significant negative 

impacts that would arise due to the project are effectively addressed. 
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CHAPTER 1 

1. INTRODUCTION 

 

Background of the project 

Kumbukkan Oya is a river located in the south eastern quadrant of Sri Lanka and originates from 

Eastern slopes of Namunukula mountain range. Hulanda Oya, the main tributary of the 

Kumbukkan Oya originates just North of Monaragala in Galabedda area. Kumbukkan Oya 

starting from Passara in Badulla District passes through Badalkumbura, Medagama, Monaragala, 

Siyambalanduwa in Monaragala District and finally enters Indian Ocean near Panama in Ampara 

District, after flowing through 116 km. Kumbukkan Oya has a gross catchment of 1,233 Km2 

and the mean annual rainfall varies from 1000mm to 2500 mm towards the upper catchment from 

lower valley.  

The total catchment area of Kumbukkan Oya can be further divided in to three sub catchments, 

namely the upper catchment (25% of the drainage area and falls into 2,000 - 3,000 mm rainfall 

region), the mid catchment (65% of the drainage area and falls into 1,000 - 2,000 mm rainfall 

region) and the lower catchment (10% of the drainage area and falls into 500 -1,000 mm rainfall 

region). The water resources of the two adjacent river basins, Menik Ganga (1,272 Sq. Km.) and 

Kirindi Oya (1,165 Sq. Km.) having similar catchment areas and rainfall distribution (1,670 mm 

and 1,618 mm) are used much more effectively with major reservoirs such as Weheragala (75 

MCM) and Lunugamvehera (180 MCM) for the supply of irrigation and drinking water in the 

Hambantota region of Sri Lanka. However, there are no major reservoirs located within the 

Kumbukkan Oya basin. 

 

The proposed Kumbukkan Oya reservoir development project was planned considering 

historical evidences and outcomes of the hydrological assessments carried out by the Irrigation 

Department (ID) in order to harness the benefits of the rich water resource of Kumbukkan Oya, 

which discharges 427 MCM annually to sea without being used. Historical evidence indicates 

that early agricultural communities have been present in the Kumbukkan Oya river basin as far 

back as 300 BC. At present there are several anicut based irrigation schemes on Kumbukkan 

Oya of which, the main one, Kumbukkana anicut is located near 243 km post on the Colombo-

Rathnapura-Wellawaya-Batticaloa (A4) main road, which provides irrigation water for about 

2,000 acres of land in Buttala, Monaragala and Siyambalanduwa Divisional Secretarial 

Divisions (DSDs).  

The Irrigation Department has considered two different project alternatives for utilizing the water 

from Kumbukkan Oya for irrigation development; 
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Project Alternative (PA)-1: Build an anicut at Nugamandiya to divert water to the right bank 

area of Kumbukkan Oya irrigating the command area under Habessa and Bindunukada minor 

tanks after rehabilitation. 

Project Alternative (PA)-2: Building a dam across Kumbukkan Oya, 13.4 km upstream of the 

existing Kumbukkana anicut to form a multi –purpose reservoir and serve new irrigation acreage 

and increasing the cropping intensity of existing lands in Kumbukkan Oya and Wila Oya basins. 

This option also includes the diversion of water at Nugamandiya anicut to the RB of Kumbukkan 

Oya and downstream development as well. In addition, the reservoir will be capable of producing 

hydro power and allocate water for domestic water requirements in Monaragala district.  

 

It has been decided to implement Project Alternative (PA-2), building a Roller Compacted 

Concrete (RCC) dam across Kumbukkan Oya in the Dehikidagama village to establish the 

Kumbukkan Oya Reservoir, as it provides much greater returns compared to PA-1.  The 

proposed reservoir is designed with a gross capacity of 46.4 MCM having dead storage of 2.4 

MCM based on the feasibility study completed in 2019.  

 

The average annual inflow at the proposed dam location is 198 MCM and average annual 

irrigation demand is estimated to be 126 MCM. Considering the water availability in the 

proposed Kumbukkan Oya reservoir, it is proposed to divert 68 MCM of water to Hulanda Oya 

through a 5.22 km tunnel to convey water finally to the Ethimale and Kotiyagala tanks located 

in adjacent Wila Oya basin by extending the existing left bank canal of Hulandawa anicut 

scheme. In addition, it is planned to rehabilitate and store additional water in seven identified 

minor tanks, Hebassa and Bindunukada tanks within the Nugamandiya anicut scheme and 

Thenagallanda, Itthekatuwa, Panuarawekandiya, Wattarama and Wawewewa minor tanks in 

Hulanda Oya anicut scheme and Wila Oya basin. 

 

In addition, about 12 MCM of water will be allocated annually for urban/domestic water supply 

in the Monaragala district. Power generation will also be done using the irrigation releases 

through 2 sluices of the reservoir. Two power houses having a capacity of 0.9MW and 2 MW 

are planned to be located and expect to provide 5.9 and 10.2 GWh of energy respectively to 

the national grid. The RB powerhouse will be located at the downstream of the RCC dam and 

the LB powerhouse will be located at the end of the tunnel in Rathnadeniya GND.  

 

The project layout map indicating the project components are given in the Figure 1.1. 

 



 

3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1 General Project Layout map showing key project components 
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1.1 Objectives and justification of the proposed project 

The Kumbukkan Oya basin can be classified as an under developed basin. There are no storage 

reservoirs directly built across Kumbukkan Oya at present. However, there are four major, 

medium and minor scale irrigation schemes operating in Kumbukkan Oya, viz. Kumbukkan Oya 

Anicut Scheme (2000 Acres), Hulanda Oya Anicut Scheme (225 Acres), Saddhatissa Tank (450 

Acres) and Kumana Tank (150 Acres). Further, there are numerous other minor irrigation 

schemes under Kumbukkan Oya. Below the confluence of Hulanda Oya, there are two other 

tributaries, which joins the Kumbukkan Oya viz. Nambane Oya and Alakola Ara. However, these 

two streams cannot be developed as they lie immediately upstream of the Ruhuna National Park 

that covers a vast coastal area below Kataragama in the Manik Ganga basin up to Kumbukkan 

Oya right bank area and Yala Strict Nature Reserve and Yala East National Park which makes 

up the lower sub catchment of Kumbukkan Oya. Therefore, there is no possibility for irrigated 

agriculture development in the lower sub catchment of Kumbukkan Oya. Project Layout with 

protected areas is shown in Figure 2 of Annex VI. 

 

There is a great need for irrigation water supply for agriculture in the Monaragala District since 

there is not enough provisions to utilise the available surface water sources in an effective 

manner. Further, only a small percentage of the population in the Monaragala District has access 

to pipe borne water. Therefore, the proposed project will be able to address the identified socio-

economic developmental needs in the region.  

 

The proposed Kumbukkan Oya reservoir will be established by constructing a dam near Nakkala 

town at a point upstream of the confluence of Bellan Oya with the main Kumbukkan Oya about 

500 meters West of Hulandawa-Bibile Road. This location is in a straight stretch where main 

Kumbukkan Oya flows in an East-West direction. The proposed bund axis is in a North-South 

direction parallel to Hulandawa-Bibile Road.  The gross capacity of the proposed reservoir is 

46.4 MCM with a gross catchment area of 140 km2 out of the total catchment area of the 

Kumbukkan Oya basin, which is 1,233 km2. Establishment of the Kumbukkan Oya reservoir will 

result in the reduction of the gross catchment of Kumbukkana anicut from 260 km2 to 120 km2. 

 

The main benefits of the project include, provision of irrigation facilities to 9440 Acres of new 

lands, increasing the cropping intensity of 3,975 Acres of existing lands identified in the 

Buttala, Monaragala and Siyambalanduwa DS areas up to 2.  

 

In addition to irrigation infrastructure development, the project envisages providing 12 MCM 

of water annually to meet the drinking water needs of the Monaragala, Nakkala, Kumbukkana, 

Okkampitiya and Buttala areas, development of inland fisheries in the proposed reservoir as 
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well as the tanks that will be augmented by the reservoir and generation of 16 GWh of 

electricity, annually under the project. 

 

The administrative map showing the project locations and proposed and existing irrigable areas 

to be developed are shown in the Figure 2.1.  

 

1.2 Objectives of the EIA report 

EIA is a mandatory requirement for establishment of development projects in Sri Lanka under 

the National Environmental Act. The proposed project for the development of Kumbukkan Oya 

reservoir that involves clearing of about 322 ha of the land and relocating about 298 houses and 

acquiring some agriculture lands. In addition, the project is planning to establish a tunnel of 5.22 

km in length to transfer water to Hulanda Oya. Considering these project interventions, the 

project falls under the prescribed projects as per the prescribed projects listed in the gazette 

notifications of 772/22 of 24th June 1993, and the respective amendments done in 1999. Hence, 

it is a statutory requirement under the National Environmental Act No. 47 (1980) to conduct an 

Environmental Impact Assessment (EIA) on all prescribed development projects. The Irrigation 

Department being the project proponent has commissioned this EIA study to: 

• Document the baseline conditions present in the project area 

• Identify and evaluate the potential environmental impacts that will arise as a result of the 

proposed project 

• Recommend appropriate mitigation measures to avoid, minimize, remedy or compensate for 

the predicted negative impacts and 

• Provide a site-specific Environmental Monitoring Programme that will give adequate project 

options in terms of mitigation measures, project alternatives and a monitoring plan to achieve 

overall environmental sustainability of the project 

 

This EIA study was conducted in compliance with the TOR provided by Department of Forest 

Conservation (FD). The TOR issued by the FD is given in Annex I. 

 

1.3 Methodologies and technologies adopted in EIA report preparation 

The methodological approach of this Environmental Impact Assessment (EIA) was mainly based 

on the ToR issued by the Department of Forest Conservation in compliance with the National 

Environmental Act No. 47 of 1980 and its amendments of Act 56 in 1988. The following 

methodologies were adopted in preparing this EIA report. 

 

Collection of Secondary Data 

The Feasibility Report prepared in 2013 provided by the Irrigation Department was the only 

available document related to the project components and the technical details of the project until 
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2019. The EIA team reviewed the 2013 feasibility report and submitted the draft report based on 

information on same. In addition, the information revealed by the Chief Irrigation Engineer 

Monaragala, Mr. H. B. P Bandara have been used in preparing the EIA report to fulfil some of 

the technical data gaps that have not been covered in the Feasibility Report.   

 

Information relevant for the project such as the ecological resources of the project area, socio-

economic profile, topography, climate, geology and soil demography were collected and 

reviewed as an initial activity, as per the requirements of the TOR. Further, studies carried out 

for similar projects were also examined. After reviewing the information gathered from the 

secondary sources, further data requirements were identified, and extensive field investigations 

were conducted to address the identified information gaps within the scope described in the TOR. 

Other relevant publications and research studies were also used to predict the environmental 

impacts that may arise due to the proposed project and draw up mitigation measures. 

 

Subsequently, the EIA team has been advised to make use of the Feasibility Report prepared and 

Submitted by China National Heavy Machinery Corporation (CHMC) in September 2019 as 

well. Hence main technical features on Kumbukkan Oya reservoir and headworks provided in 

this report is in accordance with the 2019 Feasibility Study report. 

 

Study Area 

For the purpose of this EIA study the study area included the area that will be inundated by the 

proposed reservoir, the tunnel trace, the canal trace, tanks that will receive water under the 

proposed project, the command area, resettlement sites and other facilities such as the quarry 

sites, disposal sites and camp sites. 

 

Scoping Meetings 

Several scoping meetings were held between the study team and key stakeholders to reach 

consensus on the main issues to be addressed in the preparation of this Environmental Impact 

Assessment Report. Meetings were held with the Client’s staff and other relevant organizations 

and communities in the project vicinity.  

 

Site Reconnaissance and Baseline Surveys 

A reconnaissance site visit to the Kumbukkan Oya development area and the areas of influence 

was carried out on 28th and 29th October 2017. Detailed notes were made on the existing 

environmental and social conditions, historic, culturally or archaeologically important sites for 

close examination during baseline surveys by respective consultants during the period of 

December 2017 to August 2019. In addition, notes were made on hydrological, geological 

features of the project area, biodiversity and important ecological aspects of the area and land 



 

7 
 

use patterns. Systematic data collection of ecological, socio-economical, hydrological and 

geological aspects was carried out to determine the actual impacts of the proposed interventions 

during the baseline surveys. The detailed description of the methodologies adopted during field 

surveys are given below. 

 

In addition, interviews with officials in the Irrigation Department and those of other relevant 

agencies / organization staff having knowledge of the concepts of the proposed project 

interventions and communities in the area of influence were carried out to discuss project 

alternatives, technical aspects, possible positive and negative impacts, proposed remedial 

measures of proposed project interventions 

 

Evaluation of Alternatives 

The two options proposed for the development of irrigation facilities in Kumbukkan Oya and the 

three options considered for the reservoir location under the option two were the alternatives that 

were evaluated in this EIA report. 

 

1.3.1 Methodology for documenting topography, geology and soil types 

The Following data and information, covering the project site and its surrounding, were gathered. 

- Topographic maps on 1:50,000 scale, 1:10,000 scale (Digital and Hard copies) 

- Aerial Photographs (1:40,000 and 1:10,000 scales) 

- Satellite Images (Google) 

- All the available geological maps (both Digital and Hard copies) (1:100,000 & 1:50,000 

scale) from GSMB 

- All the base maps (1:10,000 to 1:1,000 scale) used for preparation of Technical Proposal of 

the project 

- Available geological reports covering the project and its surrounding area 

- Bore Hole data (from Irrigation Department) 

- Water Pressure Testing, Observations of core samples and geological logging 

- Permeability Tests and SPT Tests in drill holes 

- Testing results of soil samples obtained from test pits 

 

1.3.2 Methodology for the Hydrological Study 

Basic hydrological parameters for the area such as rainfall, temperature, humidity etc. were 

obtained from the Department of Meteorology. Locations of these stations were identified on a 

GIS map base. Other basic details such as the irrigation canal network, flow diagrams were 

obtained from the feasibility report. Present water supply and water uses were obtained through 

the information gathered during the site reconnaissance survey, social surveys etc. Future 

changes in the hydrological pattern and the anticipated hydrological impacts were inferred using 



 

8 
 

the information obtained from the site surveys and information extracted from the feasibility 

report. 

 

1.3.3 Methodology for the ground, surface water, water quality, noise and vibration 

assessment 

The baseline conditions of the ground, surface water, existing noise and vibration levels were 

monitored, and information was matched with the project interventions considering both project 

construction and operation phases to assess the possible impacts and required mitigation 

measures.  

 

1.3.4 Methodology for the Ecological Study 

A reconnaissance survey was done to identify the major habitats / vegetation types in and around 

the proposed project area. This was followed up by a rapid ecological survey within the proposed 

project area and outside of the proposed project area in order to document the baseline conditions 

pertaining to the biological environment, prepare a species inventory, identify existing 

environmental problems / issues, identify possible ecological impacts, required mitigation 

measures and to identify aspects that need to be monitored. This rapid survey included field 

assessment of both aquatic and terrestrial fauna and flora using a variety of methods and 

techniques that are suitable for such rapid ecological assessment. The sampling methods and 

techniques that were used are outlined below. 

 

Fauna: Line transect survey method was used to assess the terrestrial fauna within the identified 

vegetation types / habitats present within the study area. Within each transects information on 

selected taxonomic groups such as land snails, dragonflies, butterflies, herpetofauna (reptiles and 

amphibians), birds and mammals were collected. Direct (Visual) and indirect (Signs, Tracks, 

Calls or Sounds, Scats, Dung, Pellets, Pugmarks or Footmarks etc.) observations were used to 

collect information. In addition to the line transects, plot and spot counts were also carried out to 

collect information on aquatic (Fish, Aquatic Snails) and aquatic associate faunal species (Birds, 

Dragonflies, Herpetofauna). Information on fishes was obtained through interview surveys of 

fishermen and observing fish catch in addition to direct observations. Opportunistic observations 

on faunal species were also taken in to consideration. The techniques that were used to collect 

information on the selected taxonomic groups are summarized in Table 1.1.  
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Table 1.1 Sampling Techniques used to record fauna in the study area 

 

 

The observed animal species were identified using the most recent published descriptions and 

taxonomic keys provided by van der Poorten and van der Poorten (2016), Jayasinghe et al., 

(2013), D’Abrera (1998), Bedjanic et al., (2014), Kotagama & Goonatilake (2013), Yapa & 

Ratnavira (2013), Phillips (1935), De Silva et al., (2015), Goonatilake (2007), Pethiyagoda 

(1991), Das and De Silva (2011), Somaweera and Someweera (2009), Somaweera (2006), De 

Silva (2009), Manamendra-Arachchi and Pethiyagoda (2006), Naggs & Raheem (2000), 

Fernando (1990), Nanayakkara (2014) The national conservation status of the species were 

determined using the national red list 2012 of Sri Lanka (MOE, 2012). 

 

Flora: Line transects survey method was used to gather data on terrestrial plant diversity within 

the identified vegetation types / habitats within the study area. Within each transects the higher 

plants and selected lower plants (Pteridophytes) observed were identified to their families, genera 

and species. Diversity of the aquatic and marshy plant species were gathered through random 

observation of such locations. Opportunistic observations on plant species were also taken in to 

consideration. Specimens of unidentified species were collected and numbered for subsequent 

identification at the National Herbarium of the Department of Agriculture, Peradeniya. 

 

Faunal Group Techniques 

Birds Transect (both direct and indirect observations used), Spot 

Count (only direct observations used) 

Opportunistic observations (both direct and indirect 

observations used) 

Butterflies, Dragonflies 

and Damselflies 

Transect (only direct observations used), Spot Count (only 

direct observations used) 

Opportunistic observations (only direct observations used) 

Herpetofauna (Reptiles 

and Amphibians), Land 

Snails and Spiders 

Transect (both direct and indirect observations used), Spot 

Count (both direct and indirect observations used)  

Opportunistic observations (both direct and indirect 

observations used) 

Mammals Transect (both direct and indirect observations used) 

Opportunistic observations (both direct and indirect 

observations used) 

Fishes, Aquatic Snails, 

Fresh Water Crabs 

Direct observations and fish catch data  

Opportunistic observations (both direct and indirect 

observations used)  
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Identification of the observed plant species was based on published descriptions and taxonomic 

keys provided by Dassanayake and Fosberg (1980 – 1991), Dassanayake, Fosberg and Clayton 

(1994 – 1995), Dassanayake and Clayton (1996 – 2000), Dassanayake, Clayton and Shaffer-

Fehre (2006). The national conservation status of the species was recorded according to the 

national red list 2012 of Sri Lanka (MOE, 2012). Nomenclature of flowering plant is based on 

Senaratna (2001) and national red list 2012 of Sri Lanka (MOE 2012). 

 

1.3.5 Socio-Economic Surveys 

The survey methodology was developed within the framework of the involuntary resettlement 

guidelines given in the NIRP. Accordingly, data and information were collected under four 

steps.  

i. A Socio-economic survey was carried out covering all affected families within the area 

due to both projects.  

ii. An additional impact measurement survey was carried out for the downstream 

community living in the existing and proposed command areas to measure the positive 

or negative impacts. 

iii. Further focus group discussions were held covering all the affected GN divisions. 

iv. Secondary data and information were collected through government and other 

institution such as GN offices, DS offices, Agrarian Services, Agricultural Department 

and community leaders, etc. 

The questionnaire survey was carried during the period September and October 2018, within 

the project boundary, where a census of all affected persons (including tenants of affected 

lands, works of affected business establishments and non-title claimants, encroachers of private 

and state-owned lands) was conducted.  

  

Study Area for the social Impact Assessment Study 

The study area for the social assessment mainly focussed on the inundation areas of the project 

due to the establishment of the tank. The tank bed area includes 2 GN divisions, namely 

Medagama and Badalkumbura. Further, attention was paid to the command area of the project. 

In addition, other locations selected for proposed development interventions where there are 

potential social and economic impacts on human settlements was also considered in this 

assessment.  
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Land Acquisition and Involuntary Resettlement process, including scope for disclosure and 

participation is summarized below;   

 

Stage Scope for Disclosure and 

Participation 

Outputs/Reports 

Initial Social 

Assessment/ 

Screening 

• Initial briefing of the 

divisional secretaries, Grama 

Niladhari and other key 

agencies 

• Consultation with a sample 

of Aps and other key 

stakeholders during the 

reconnaissance/field visits 

• IPSA and associated screening 

checklists approved and 

posted in the donor’s website 

• Flyers on the 

project/subproject for the Aps 

• TOR for the RAP preparation 

↓ 

RAP 

Preparation 
• Advance notice given to Aps 

by the Grama Niladhari on 

the conduct of the census and 

surveys 

• Distribution of flyers to Aps 

and AP participation in 

census and surveys 

• Focus group discussions with 

AP groups on various 

resettlement and livelihood 

restoration options 

• Consultations with host 

communities for resettlement 

sites, if they are required 

• Discussions with key 

agencies/municipalities to 

firm up arrangements and 

RAP-related activities  

• Boundaries marked on the 

ground and reflected in a 

preliminary plan 

• Draft RAP 

• Public information booklet for 

local disclosure of RAP 

• Tenement list and tenement 

particulars 

• Database of Aps based on 

census entered into project 

database 

↓ 

RAP Review, 

Approval and 

Disclosure 

• RAP posted on the ESD and 

donor’s websites for general 

public disclosure 

• Public information booklet 

on the RAP translated into 

Sinhala and Tamil, and 

distributed to Aps 

• Presentation of the RAP to 

the divisional secretaries, 

Grama Niladhari, AP 

representatives, and other key 

stakeholders   

• RAP reviewed/endorsed by 

PMU, approved by the donor 

and posted in the donor’s 

website. 

• RAP reviewed RAP reviewed 

and approved by CEA, MLD 

or other PAAs. 

• Request for land acquisition 

(with attached RAP) approved 

by MIWRM and submitted to 

MLD for action 

↓ 
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RAP 

Implementatio

n and 

Monitoring 

• Notices and publications in the 

Gazette based on LAA provisions 

• AP participation in grievance 

redress mechanism and LARC 

activities 

• AP participation in the tracing and 

valuation of affected assets 

• AP participation in the payment of 

compensation 

• AP participation in the internal and 

external resettlement monitoring  

• Resettlement monitoring reports 

posted on the PMU and donor’s 

website for general public 

disclosure 

• Participation of community –based 

organizations/civil society 

organizations in livelihood 

restoration activities for Aps or 

monitoring of RAP 

implementation 

• Internal/external 

monitoring and social 

audit reports on RAP 

implementation 

• Report on grievances, 

action taken and status 

• PMU database updated 

based on progress of the 

RAP implementation 

 

↓ 

 

  

Completion 

and Final 

Evaluation 

• AP participation in the surveys for 

the resettlement completion 

reporting 

• Resettlement completion 

report 

 

AP = affected persons, CEA = Central Environmental Authority, LAA = Land Acquisition 

Act, LARC = Land Acquisition and Resettlement Committee, MLD = Ministry of Land and 

Land Development, MIWRM = Ministry Irrigation and Water Resources Management, TOR 

= Terms of Reference. 

 

Objectives, principles and institutional responsibilities pertaining to the policy framework are 

as follows; 

• Avoid, minimize and mitigate negative impacts of involuntary resettlement by facilitating 

the reestablishment of the affected people on a productive and self-sustaining basis. The 

policy should also facilitate the development of the project-affected people and the 

project. 

• Ensure that people adversely affected by development projects are fully and promptly 

compensated and successfully resettled. The livelihoods of the displaced persons should 

be re-established and the standard of living improved. 

• Ensure that impoverishment of people shall result as a consequence of compulsory land 

acquisition for development purposes by the State. 

• Assist adversely affected people in dealing with the psychological, cultural social and 

other stresses caused by compulsory land acquisition. 
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•  Make all affected people aware of processes available for the redress of grievances that 

are easily accessible and immediately responsive. 

• Have in place a consultative, transparent and accountable involuntary resettlement 

process with a time frame agreed to by the PEA and the affected people. 

 

Land acquisition in Sri Lanka is done in accordance with the provisions prevailing in the Land 

Acquisition Act of 1950 and as amended from time in terms of act No, 39 of 1956, No 22 of 

1995, No. 25 of 1964, No. 20 of 1969, No. 48 of 1971 and No 8 of 1986. Following chart 

summarize the process and responsibility for land acquisition.  

 

 Activity Responsibility Minimum period 

for task (weeks) 

1 Request sent to Land Ministry Section 

2(1) of Act 

Project Executing 

agency 

2 

2 Approval granted by the Minister Ministry of land and 

land development 

2 

3 Preparation of a perimeter survey plan Survey Dept. 4 

4 Publication of notice under Section 4 Ministry of land and 

land development 

6 

5 Inquiry under Section 4 if any 

objections are brought to the 

Minister’s notice. Notice issued giving 

date of inquiry (after giving sufficient 

time). Followed by the inquiry and 

submission of the report to the 

ministry of lands.  

Acquiring officer 9 

6 The minister decision to acquire the 

land to be published in the 

Government Gazette. 

Minister of Lands 5 

7 Preparation of the preliminary plan 

under the section 6 

Survey Dept. 6 

8 Publication of the notice that an 

inquiry will be held under section 7(1) 

and those interested to appear before 

the inquiring officer for an inquiry 

Acquiring officer 6 

9 Any person interested in respect of the 

land can section 8 deliver to the 

acquiring officer the names and 

addresses of interested parties and 

nature of interest in the land and all 

other details as rent, profit etc. 

affected persons  

10 Inquiry under Section 9 by acquiring 

officer to ascertain market value, 

compensation claims the parties and 

interests. Valuation department to be 

requested to calculate the amount of 

Acquiring officer 8 
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 Activity Responsibility Minimum period 

for task (weeks) 

compensation to be paid compensation 

to be paid. 

11 Decision of inquiry under Section 10 

(1) persons’ right to the lands. If 

claimant is not satisfied with the 

decision the Acquiring officer can 

make a reference to district 

court/primary court and defer making 

his award. The inquiry is stopped until 

the court decides the issue. 

District court/ Primary 

court 

Indefinite 

12 The result of the inquiry under Section 

9 and decision under Section 10 which 

is the final determination makes his 

award under 17- giving details of 

(1) persons entitled to 

compensation 

(2) Nature of interests 

(3) Amount of compensation 

(4) Appointment of such 

compensation 

acquiring Officer 5 

13 If the parties disagree, they can appeal 

to the Board of Review 

Affected Persons/ 

Board of review 

Indefinite 

14 Payment of compensation Acquiring officer 4 

15 A notice under Section 38A is gazette 

(if the land is not taken over earlier) 

Vesting order 

Minister 6 

16 Taking possession of the land Acquiring officer 3 

17 Registration of the land and state little 

in the land registry 

Ministry of lands 3 

 Estimated total periods of weeks  69 

 

Conformity with other development/ conservation plans in the area (present and 

proposed) 

Uva Regional Physical Plan for 2010 – 2030 prepared by National Physical Planning Department 

in 2011 has identified some development plans associated with the proposed project area.  Some 

of the identified development activities that can be linked with the proposed development project 

area; 

• Promotion of the urban centre as in interchanges. (Siyambalanduwa, Monaragala, 

Buttala, Wellawaya and Trincomalee) 

• Doing a proper study to identify the tanks and canals of the Uva Province and 

renovation of them. 

• Establishment of a protected area network for forests and wild life conservation, 

doing studies on home ranges of wild elephants and reservations of those areas for 

wild elephants. 

• Doing a proper study on the existing extensive chena and scrub lands and use those 

lands for productive commercial agricultural uses. 

• Repair the irrigation infrastructure servicing the Veddah Village at Dambana. 
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CHAPTER 2 

 

2. DESCRIPTION OF THE PROPOSED PROJECT 

 

2.1 General Description of the proposed project 

2.1.1 Location and existing condition of the area 

Monaragala District is identified as one of the least developed areas in the country due to the 

topographic conditions of the area. Shortage of water for irrigation, domestic and industrial 

purposes for Monaragala district is one of the main hindrances for development. To overcome 

this issue Sri Lankan governments have initiated studies as far back as 1960’s to develop water 

resources in the district from the rivers crossing the district or diverting water from the 

adjoining basins.  

 

Therefore, Irrigation Department has proposed to establish a Reservoir by construction of a 

dam across Kumbukkan Oya to provide irrigable water to Kumbukkan Oya and Wila Oya River 

basins. The proposed reservoir will be built across Kumbukkan Oya near the village named 

Dehikidagama. Benefitting area will include sections of Kumbukkan Oya, Hulanda Oya (the 

main tributary of Kumbukkan Oya) and Wila Oya basins by augmenting two existing medium 

sized reservoirs, namely Kotiyagala, Ethimale and seven minor irrigation tanks, namely 

Hebassa, Bindunukada and downstream of Kumbukkana anicut scheme and Thenagallanda, 

Itthekatuwa, Panuarawekandiya, Wattarama and Wawewewa within the Hulanda Oya anicut 

scheme and Wila Oya basin. It will further ensure sustainable water inflow to existing 

Kumbukkan Oya and Hulanda Oya anicuts and to the proposed new anicut at Nugamandiya. 

 

The project area is located in the dry and intermediate zones of Sri Lanka. Annual average 

temperature varies between 22.5-27.5ºC. The average annual rainfall is around 2,200 mm. 

Usually the rainy season is limited to 4-5 months and one sixth of the area receives less than 

1750 mm of rainfall. The south, south-eastern and eastern parts of the district are relatively 

drier than the north western parts. 

 

According to the 2012 census, population in the district stands at 448,142 of which 98.1% is 

classified as rural population and the balance 1.9% as state sector employees. Area wise, it is 

the second largest district in the country representing 8.6% of the total land extent of Sri Lanka. 

Monaragala district is sparsely populated and the population density is less than eighty-five 

people per square kilometre. No township in Monaragala is categorized as urban, based on the 

criteria adopted by the Department of Census and Statistics.  
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2.1.2 Administrative Boundaries 

The project area will be confined to the boundary of Monaragala district. Monaragala District 

is identified as one of the least developed areas in the country with respect to infrastructure 

facilities and social standards compared to other districts. Monaragala is situated in the 

transitional zone between the central highlands and the lowlands towards the Southeast and 

Northeast. 

 

The Monaragala administrative district is situated in the Uva Province. The district is divided 

into 11 Divisional Secretaries divisions. The total project area spans over 37 Grama Niladhari 

Divisions (GNDs). However, the reservoir inundation area comprises of 3 GNDs which 

belongs to the Badalkumbura DS division (Mailagasthenna and Pallegama) and the remaining 

GND (Rattanadeniya) belongs to Medagama DS division.  In addition, areas located beyond 

these 3 GNDs were considered for data collection as the potential social and economic impacts 

of Kumbukkan Oya Reservoir project affects human settlements located outside these 3 GNDs.  

 

The administrative boundaries of the study area are given in the Table 2.1 and Figure 2.1  

 

Table 2.1 Administrative Boundaries of Kumbukkan Oya Reservoir Inundation Area 

 

District DSD GND 

Monaragala 
Badalkumbura 

Mailagasthenna 

Pallegama 

Medagama Rattanadeniya 
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Figure 2.1 Map Showing the Administrative Boundaries of the Project Area 
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2.1.3 Catchment Area  

Selected catchment characteristics of the two main tributaries of Kumbukkan Oya 

(Kumbukkan Oya and Hulanda Oya) and Wila Oya that will be developed by the project are 

given in Table 2.2 below. 

 

Table 2.2 Catchment Characteristics of river basins and major reservoirs that are 

affected by the project 

Description Area 

Gross catchment area Kumbukkan Oya (km2) 1,233 

Gross catchment area of Kumbukan Oya reservoir (km2) 140 

Gross catchment area of Wila Oya (km2) 500 

Net catchment area of Ethimale reservoir (km2) 24.6 

Net catchment area of Kotiyagala reservoir (km2) 33.4 

Gross catchment area between Kumbukkan Oya reservoir and the 

Kumbukkana anicut (km2) 

120 

Gross catchment area of Hulanda Oya anicut (km2) 83 

Annual Average rainfall at Kumbukkan Oya reservoir (mm) 2,485 

Annual Average rainfall at irrigable area (mm) 1,798 

 

2.1.4 Project Ownership 

The project proponent of this project is Irrigation Department. The appropriate implementation, 

operation and management organisational set up proposed by the Ministry of Irrigation and 

Irrigation Department is given in section 2.11. 

 

2.2 Technical Features 

The project activities will include new construction, rehabilitation and modification of existing 

irrigation systems and other infrastructure development. The project activities will also include 

establishment of both temporary and permanent project management facilities (office, stores, 

official quarters). All project related development activities are discussed in this section under 

various components. 

 

2.2.1 Kumbukkan Oya Reservoir 

The proposed Kumbukkan Oya reservoir will be established by construction of a Roller 

Compact Concrete dam across the Kumbukkan Oya, 13.4 km upstream of the existing 

Kumbukkana anicut. The dam will be specifically located at the coordinates 256390 E 192870 

N. The other headworks of the reservoir includes, a radial gated spillway, bottom outlet, tunnel, 
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LB and RB sluices, power houses on both Right Bank and Left Bank. The main features and 

the details of the head works of the proposed project are given in the tables below.  

a) Kumbukkan Oya Reservoir Parameters 

 

Description  

Coordinate  256390 E 192870 N 

Full supply level (m amsl) 235.3 

High Flood level (m amsl) 235.6 

Bund Top level (m amsl) 238.0 

Sluice sill level (m amsl) 210.0 

Capacity at FSL MCM 46.4 

Dead storage MCM 2.39  

Active storage MCM 42.59  

 

(b) Proposed Dam 

 

Description The dam location consists of a relatively narrow 

valley. The dam will carry 8m wide roadway on the 

crest and inspection gallery along the dam body 

Type Roller Compacted Concrete 

Dam length (m) 403.75 

Top width (m) 8 

Maximum dam height (m) 55.5 

Maximum bottom width (m) 43.4 

Spillway  

Type Radial Gated 

Location At the river section of the RCC dam 

No. and size of gates  03 nos (9.2mH x6m W) 

Crest level 227.00 

Peak Inflow 837.85 m3/Sec  

Maximum design Discharge 768 m3/Sec  

Return period 1000 years 

Bottom Outlet  

Type Radial gate 01 no. of 4m x 6m 

 

( c ) Tunnel  

 

Type  Underground, modified horse shoe 

Bottom width 3.0m 

Radius (m) 1.5 

Height (m) 3.0 

Length (km) 5.22 

Description • The layout of the tunnel will be prepared by 

avoiding thrust zones, shear zones, geothermal 
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zones with high temperature and water charged 

rock masses etc.  

• Tunnel excavation will be done using drill and 

blast method minimizing the damages due to 

blasting. Until completion of linings and shot 

creates where applicable some form of supports 

shall be provided while excavating the tunnel.  

• Adverse probing in tunnelling will be adopted and 

precautions shall be taken to avoid any water 

ingress during and after the tunnel excavation 

• Grouting will be done to fill the gaps between the 

rock masses and tunnel supports before lining. 

• Actions will be taken to conduct all test mentioned 

in the NBRO report and recommendations of the 

GSMB will be followed to design, construct and 

mitigate adverse negative impact of the tunnel 

construction. 

 

(d) Exposed section of the headrace conveyance structure (continuation of tunnel) 

Type Steel pipe 

Radius (m) 0.8 

Length (m) 1050 

Height of support (m) 8-20 

No of piers 32 

 

( e ) Closed conduit after the LB penstock 

Type Steel pipe 

Radius (m) 0.75 

Length (m) 600 

 

(f) Sluices 

Location Right Bank Left Bank 

Type Concrete tower Concrete tower 

Sill level (m amsl) 210.00 210.00 

Design discharge 2.7 3.7  

No. of gates 03 03 

Size of gate opening 2.2m x 2.2m 3.0m x 3.0m 

Barrel 1.1 m diameter circular 

steel type 

3.0 m diameter modified 

horse shoe type 
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2.2.2 Irrigation systems 

The project also will construct new main canals with a combined length of 53km km on the 

left bank and 8.89 km on the right bank. The canal development on the right bank canal will 

also include establishment of a new anicut at Nugamandiya. The details of the main canal that 

will be newly established is given below. 

 

Canals that will be newly constructed under the Kumbukkan Oya reservoir project 

Section in the 

map 

Description Length 

(km) 

Left Bank (LB) 

Section 1 From Hulandawa anicut to bifurcation structure 19.50 

Section 1A From Section 1 to Ethimale tank 4.00 

Section 2 From Section 1A to Thenagallinda tank 0.96 

Section 3 From Section 1A to Iththakatuwa tank 1.33 

Section 4 From end of section 1A to Panuarawa kandiya 8.50 

Section 5 From Panuaarawa kandiya tank to end of the command area 9.82 

Right Bank (RB) 

Section 5,6 From Nugamandiya to Bindunukada tank  8.89 

Distributary system 

Project also intends to develop a distributary and field canals with a combined length of 40km. 

 

2.2.3 Modifications/alterations to existing structures: 

Project will also carry out the following modifications or improvements of the existing 

structures and tanks  

(a) Modification of existing Kumbukkan Oya anicut and Hulanda Oya anicut 

(b) Restoration or/and rehabilitation of 7 existing minor tanks, namely Hebessa, Bindunukada, 

Thenagallanda, Iththekatuwa and Panuwarakandiya, Wattarame and Wewe wewa 

(c) Improvements to Ethimale and Kotiyagala medium reservoirs. 

 

Table 2.3 Details of Medium and Small Tanks to be Rehabilitated 

 

 Name of Tank Capacity 

(MCM) 

Length of dam (m) 

Fed by LB canal of Kumbukkan Oya reservoir 

1 Thenagallanda wewa  1 460 

2 Iththakatuwa wewa  1 650 

3 Ethimale 6.8 1097 
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4 Panuwarakandiya  1 150 

5 Kotiyagala 2.5 792 

6 Wattarama  1 300 

7 Wewe wewa  1 670 

Fed by RB canal of Kumbukkan Oya reservoir 

8 Hebessa  1 450 

9 Bindunukada 3.7 3500 

 

2.3 New and Existing Irrigation Developments 

The proposed project aims to provide irrigation facilities to 9,440 acres of new lands and 3,975 

acres of existing lands downstream of the proposed reservoir, mainly in Buttala, Monaragala 

and Siyambalanduwa DS divisions. With the commissioning of the Kumbukkan Oya project, 

about 10,000 Acres of new lands to be developed, the project has proposed 6,000 Acres to be 

allocated to other field crops cultivation and another 7,000 Acs for rice production.  

 

Table 2.4 Existing and New land developments under Kumbukkan Oya Project 

 Existing (Acs) New Lands (Acs) Total (Acs) 

KLB Canal 1,975 8,090 10,065 

KRB Canal 2000 1350 3350 

Total 3,975 9,440 13,415 

 

Table 2.5 Details of land developments under Kumbukkan Oya Project 

 Paddy (Acs) OFC (Acs) Total (Acs) 

LB Canal 

Existing Hulanda Oya Anicut 

Hulanda Oya Anicut to Ethimale and 

Kotiyagala Tanks 

Ethimale Tank 

Kotiyagala tank 

 

 225 

1100 

 

1300 

  450 

 

  

5900 

 

1000 

  90 

 

   225 

7,000 

 

2,300 

   540 

Total LB Canal   10,065 

RB Canal 

Existing Kumbukkan Oya Anicut 

Proposed Nugamandiya Anicut 

 

2000 

1100 

 

  

250 

 

2,000 

1,350 

Total RB Canal   3,350 

Total LB and RB 6,175 7,240 13,415 
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2.4 Other Project Benefits  

2.4.1 Additional Irrigation water for small irrigation schemes 

In addition to the 13,415 ha of land that will directly benefit from the Kumbukkan Oya reservoir 

number of small irrigation schemes will receive additional water under the project and therefore 

their cropping intensity will be enhanced under the project. This includes 12 minor irrigation 

schemes with a total extent of 2284 Acs that will receive additional water from Kumbukkan 

Oya LB main canal and 18 minor irrigation schemes with and extent of 755 Ac that will receive 

additional water from Kumbukkan Oya RB Main canal. The details of these minor irrigation 

schemes are given in Annex VI - Table 1.  

 

2.4.2 Potable water facilities  

It is expected to provide drinking water to Monaragala, Nakkala, Kumbukkana, Okkampitiya 

and Buttala areas with the development of water resources. 12 MCM will be allocated for 

potable water supply releasing from Kumbukkan Oya Reservoir for domestic and industrial 

purposes in the said areas. Extraction locations will be planned by NWS&DB and local 

authorities. 

 

2.4.3 Inland fishing 

The proposed reservoir can also be used to develop inland fisheries in the proposed reservoir.  

Around 75 fisheries families can be accommodated in the proposed reservoir. The expected net 

income from the inland fishery from Kumbukkan Oya alone will be Rs. 63 million. In addition, 

number of existing medium and small tanks will receive water under the proposed project 

which will increase their carrying capacity and therefore fisheries productivity and therefore 

the expected benefits from inland fishery are likely to be much higher than Rs 63 million. 

Further number of beneficiaries from inland fishery development is also likely to be much 

higher than 75 families.   

 

2.4.4 Hydro Power Generation 

Two hydropower stations will be installed in the RB (Kumbukkan Oya) and LB (Hulanda Oya) 

with an installed capacity of 0.9 MW and 2 MW respectively. From these two power stations 

annual energy contribution to the National Grid is estimated to be around 16 GWh. Details of 

the powerhouses are given in the table below. 

 

Powerhouse 

Location of PH Left Bank Right Bank 

Turbine type Francis Francis 

No. of turbines 02 (450kwx2) 02 (1000kwx2) 

Installed capacity (MW) 0.9 2.0 

Annual Energy GWh 5.9 10.2 
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Rated output (MW) 0.484 1.07 

Maximum head (m) 50.3 95.-3 

Minimum generating head (m) 49.630 69.5 

Rated flow (m3/Sec) 1.253 1.453 

Penstock length (m) 100 200 

Penstock diameter (mm) 1,100 1,500 

Tail water level (m amsl) 185.0 145.0 

 
Transmission Line 

Transmission line will be connected to a substation at Monaragala via existing high tension 

transmission lines. The distances from LB and RB power houses to the existing transmission 

lines are shown in table below.  

 

 

 

Please refer Figure 2.2 for the layout of the new transmission line from RB and LB power 

house to existing high tension transmission lines.

Location Type Length (m) 

LB Power House 33 kv single circuit transmission line 1620 

RB Power House 33 kv single circuit transmission line 620 
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Figure 2.2   -   Layout of the new transmission line from RB and LB power houses
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2.5. Ownership of the Project Site  

Lands in the project area belong both to state and private individuals. State lands are owned 

by Forest Department, Lands Reforms Commission and Divisional Secretary. 

Table 2.6 Ownership of the Lands under Kumbukkan Oya Reservoir Project 

Project Component Extent (Acs) Ownership 

Dam Axis and Dam 

reservation 

11 State lands– under DS 

3.5 State lands – under DS 

0.2 Private Lands 

Reservoir Inundation Area 465 State lands– under DS 

497 Private Lands 

Dam Access Road 0.3 Private Lands 

1.3 State Lands – under DS 

Tunnel Area 

(will not be directly affected) 

86 Private Lands 

41 State Lands – under DS 

5 State lands – under FD 

*LB Canal and Irrigable area 65 Private Lands 

6600 State Lands – under DS 

3400 State lands – under FD 

*RB Canal and Irrigable area 2150 State Lands – under DS 

1200 State lands – under FD 

Resettlement Area 500 State Lands -under FD 

The project staff is engaged in the process of obtaining the consent from respective owners of 

the lands.  

 

2.6 Associated Facilities for Management of the Project 

The Quarries, Disposal sites and Camp sites, access roads, temporary roads that will be used 

during construction phase and spoil disposal sites that have been identified by the project 

proponent, are also shown in Figure 2.3. Permanent buildings required for post management 

activities will also be constructed under the financial provisions provided for the proposed 

project. The Irrigation Department shall identify the post-project requirements and make 

arrangements to build up the facilities. Further, Irrigation Department will make use of some 

of the temporary buildings that will be built for the project. 

 

2.6.1 Camp Sites 

The following facilities will be established under the proposed project. 

i. Quarters and office for the Project Manager and staff 

ii. Quarters and offices for the Divisional Irrigation Engineer and staff 

iii. Contractor’s Office and Quarters 

iv. Contractor’s camp site with stores, mechanical workshop, concrete mixing yard etc 
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2.6.2 Common Facilities Provided by the project 

It is planned to provide number of common facilities under this project, which are necessary 

for the wellbeing of the community in the project area. Suitable locations for these facilities 

will be identified at the implementation stage.  

i. Seed farm 

ii. Rice processing centre 

iii. Paddy stores 

iv. Fertilizer stores 

v. Garages for tractors and combined harvesters 

vi. Farmer training centre 

vii. Community centres  

viii. Community Health Centres 

ix. Seva Piyasa  

x. Play Ground  

xi. Improvements to the nearby school and the temple 

xii. Electricity and Water Supply 

 

2.7 Quarry Sites and Disposal Areas 

During the feasibility study carried out in 2019 by China National Heavy Machinery 

Corporation (CHMC) and SINOMACH-HE it was recommended to exploit the rock along the 

headrace tunnel inlet on left bank to fulfil the metal requirement for construction activities. 

Metal quantity of 6 x 106 m3 can be excavated from this area and therefore, priority will be 

given to exploit the rock along the tunnel trace. If an additional quantity requires that will be 

taken from the identified quarry sites available in close vicinity of the dam site that have been 

identified by the Irrigation Department is given in Table 2.7 and Figure 2.3. Further, 

construction and tunnel waste disposal sites have also been identified and indicated in Table 

2.7. Construction materials should be obtained from quarries having a valid Mining License 

(ML) issued by the Geological Survey and Mines Bureau (GSMB) and Environmental 

Protection License (EPL) issued by the Central Environmental Authority (CEA).  

Table 2.7 GPS coordinates of the Additional Quarry Sites and Disposal areas 

Quarry and Dumping Sites Coordinates 

Quarry Site 1- Rock along the Headrace tunnel 257,724 E 192,669 N 

Quarry site 2- Horagolla 255,192 E 192, 822 N 

Quarry site 3 at 15th milepost Medagama Monaragala Rd. 256,788 E 196,344 N 

Quarry site 4 Nakkala 256,874 E 187,837 N 

Dumping site 1 255,725 E 191,391 N 

Dumping site 2 256,225 E 193,502 N 

Dumping site 3 256.518 E 193,573 N 
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Plate 1: Photo showing the quarry site located closer to the proposed reservoir area (GPS 

Coordinates: 6°96ˊ73˝N, 81°28ˊ76˝E). This site is located close to Bibile-Medagama-Nakkala 

Road (B56) between 23-24 km posts. 

 

2.7.1 Details of rock blasting activities and stockpiling areas 

Rock blasting is required to excavate ground for quarrying and construction purposes, 

especially in the main tunnel and dam. Electric delay detonators, water gel, Ammonium Nitrate, 

Fuel Oil (ANFO) and dynamites are the main explosives that are used for medium to large-

scale rock blasting in Sri Lanka. The explosives are reactive substances, which store a great 

amount of potential energy to produce an explosion. Therefore, explosive should be carefully 

handled following the rules and guidelines of the Explosives Act under the supervision of 

nearby police station. For example, explosives should be stored in a magazine of the blasting 

material at the nearby police station, and should be transported to blasting sites under police 

supervision.  

 

Rock blasting and quarry operations can be generally identified as noise generating activities 

as well as sources of air pollutants. Therefore, the public complains can be frequently received 

due to the ground vibration and flying rocks and air blast. The public complains can cause a 

negative impact on the project. Therefore, it is recommended that directly affected houses 

occurring near construction sites and reservoir area are relocated before commencement of 

construction work. Further, it is recommended that all rock blasting activities are carried out 

under the supervision of mining engineers and rock blasting experts. Moreover, detail 

geological investigations such as geological and structural mapping should be carried out to 

minimize damage and to design blasting area/volume at dam sites and along the tunnel axis. 
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The proposed project consists of 5.22 km long tunnel, 1450 m long headrace and 600 m long 

exposed steel penstock to divert water from Kumbukkan Oya to Hulanda Oya. Therefore, the 

detailed geological field mapping (including structural mapping) is required along the transfer 

tunnel axis. In addition, tunnel mapping is required to identify rock types, quality, and strength 

(weathering conditions) and geological structures such as fracture zones and faults during the 

excavation of the tunnel. Such geological investigations are especially required for proper 

planning of blasting activities in the tunnel faces as well as to predict leakage conditions of the 

tunnel. In contrast, the understanding of ductile and brittle structures, joints, fault and bedding 

planes along the tunnel axis is required to avoid construction failures such as over or under 

blasting.     

 

2.7.2 Disposal Sites for Tunnel Muck 

The disposal sites for excavated material from tunnel has been identified and shown in Figure 

2.3. Some of the material may be used for backfilling and hence should be separated out for re-

use and temporarily stored away from the disposal sites.  

 

2.7.3    Burrow Material 

The soil used for the upstream and downstream coffer dams will be extracted from the locations 

which are in the close proximity to the dam within the proposed reservoir bed.  The actual 

extraction sites will be identified during the detailed design stage based on a detailed soil 

survey. 

 

2.8 Development of Internal Road System 

With the implementation of this project, most of the internal minor roads will be upgraded into 

secondary roads. Accordingly, internal roads to access the proposed irrigable area in Buttala, 

Monaragala and Siyambalanduwa DS divisions will be upgraded. In addition, an alternative 

road system will be developed for the roads which will get inundated due to the impounding 

reservoir. Following interventions will be made to facilitate access to the construction sites and 

downstream developments. 

• Access road to Kumbukkan Oya dam site from 17th km post of Monaragala -Bibila main 

road and access roads to LB powerhouse will be improved or constructed as the case may 

be, for movement of heavy machinery to the site. The road would be with carriageway of 

5m width and 1m shoulder on with surface drains on both sides. 

• Internal roads to access the proposed irrigable area in Buttala, Monaragala and 

Siyambalanduwa DS divisions will be upgraded. 

• Alternative road system will be developed for the inundated roads in the Kumbukkan Oya 

reservoir bed area (Figure 2.4) 
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    Figure 2.3 Map Showing Quarry, Disposal and Camp Sites in the Project Area 
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                                                   Figure 2.4 Map Showing Alternative Routes for the Inundated Roads due to the Impounding Reservoir 



 

32 
 

2.9 Human Settlements and Land Use 

Resettlement of those who are affected by the proposed project including those who are 

currently inhabiting the inundated area of the proposed reservoir, and new irrigation canal 

traces will be done prior to the commencement of project activities. According to the Socio-

economic survey carried out in 2018, 261 families have been identified inundation area of the 

reservoir, 22 families in the powerhouse, tunnel trace and 15 families in new canal path area 

(total of 298 families) have been identified to be relocated. Further, approximately 322 ha of 

paddy, rubber and other plantations will be inundated by the proposed Kumbukkan Oya 

reservoir. A relocation sites for those who will lose their households and cultivation lands have 

already been identified in Pubbara, Pepaladeniya and Lulwetiya areas in Medagama DSD. 

Altogether three (Pubbara, Pepaladeniya and Lulwetiya) resettlement sites with a total extent 

of 532 acres (215 ha) have been identified to provide alternate land for cultivation and 

resettlement for project affected families. Among these sites 50.6 ha at Pepaladeniya and 30.4 

ha in Pubbara (out of 123.8 ha) will be used for resettlement purpose. The remaining lands of 

93.4 ha in Pubbara and 41 ha in Lulwetiya and will be used to provide land for cultivation. As 

new irrigable areas will be cultivated by the present owners of these lands, resettlement will 

not take place in the command area of the project. 

 

2.9.1 Human Settlements 

The socio-economic data have been collected and analysed by district and divisions that fall 

into for the Kumbukkan Oya project area based on several sources, which include District and 

Divisional Statistical Handbook 2017, Division Level Resource Profiles for 2018 and data 

sheets provided by the Departments of Agriculture and Agrarian Services in Monaragala 

district. According to 2017 statistics, the total population of Monaragala district is 448,142 

distributed among 155,316 families. Population in the two affected DS divisions, 

Badalkumbura and Medagama are 39,880 and 35,611 respectively (Table 2.8).  

Table 2.8 Ethnic wise Population Distribution in Monaragala District  

 Area Sinhala  Tamil Moor Burger  Malay Other Total  

Monaragala District 423972 14373 9552 109 46 90 448142 

Badalkumbura DSD 34140 3944 1769 17 6 4 39880 

Medagama DSD 30645 52 4910 3 1  35611 

Source: Census & Statics Department- 2012 

 

The population data of the 3 GNDs that will be directly or indirectly affected by the project 

within these 2 DS divisions of the Monaragala district are shown below (Table 2.9).  
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Table 2.9 Area-wise Population of the GN divisions belong to project area 2017 

District DS division GN division No of HH Population 

Monaragala 

Badalkumbura 
Mailagasthenna 208 1184 

Pallegama 130 535 

Medagama 
   

Rattanadeniya 349 1571 

  Total 687 3290 

Source: DSD Resource Profiles- September 2017 

 

The national long-term overall poverty index has shown a downward trend in the last few 

decades. However, poverty disparities still exist across the provinces and districts. For instance, 

in 2016, Poverty headcount index of Western Province was 1.7 while the poverty headcount 

index Monaragala district was 5.8 as compared to the National Poverty headcount index of 4.1. 

Further, in 2016 approximately 843,913 individuals were in poverty out of which 27187 (3.7 

%) was recorded in Monaragala District. The main factors that have contributed to regional 

poverty are listed below: 

• Lower agricultural productivity  

• Lack of infrastructure facilities in the area resulting in regional isolation  

• Lower standard of living conditions due to non-accessibility to safe drinking water, 

electricity and socio-economic infrastructure. 

• Lower involvement in diversified commercial agriculture and livestock development 

practices resulting in lower income.  

 

The land in the project area is used for different economic activities. Agriculture including 

animal husbandry is the principal occupation of the work force living in the project area.  There 

are 436 major and minor irrigation tanks located in the Monaragala district and out of these 

285 tanks are functioning and 151 are abandoned. Agriculture activities are based on 

homesteads, commercial plantation and paddy lands. Many households use homestead lands 

for cash crops such as pepper, rubber, clove, cocoa and coconut. Further, there are those who 

engage in subsistence agricultural practices such as rainfed agriculture and chena cultivation. 

Further, chena cultivation is carried out in areas that are declared as forest reserves and 

therefore results in deforestation. Many people in the area are engaged legal or illegal gem 

mining.  

 

2.10 Land Use 

Land Use details of project area is given in Figure 2.5 to Figure 2.11
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Figure 2.5 Map Showing the Land Use of Reservoir Inundation Area 
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Figure 2.6 Map Showing the Land Use types that is present along the Transfer Tunnel Area 



 

36 
 

 

 Figure 2.7 Map Showing the Land Use of Hulanda Oya Canal   -Sheet 1 of 3
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Figure 2.8 Map Showing the Land Use of Hulanda Oya Canal   -Sheet 2 of 3
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Figure 2.9 Map Showing the Land Use of Proposed Irrigable Area in Hulanda Oya LB Canal -Sheet 3 of 3
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 Figure 2.10 Map Showing the Land Use of Proposed Irrigable Area in Ethimale wewa 
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   Figure 2.11 Map Showing the Land Use of Nugamandiya Anicut and Irrigation Canal
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2.11 Project Cost, Investment and Funding Sources 

Total cost estimate prepared in 2020 is appended below (in Table 2.10), which was prepared 

with 2013 basic rates. This project will be implemented using both foreign and local the funds. 

 

Table 2.10 Cost Estimate of Proposed Kumbukkan Oya Reservoir Project 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Cost Item Rs. Mn. 

1 Preliminaries 740.00 

 Civil Cost   

2 Construction of Dam 17,650.48 

3 Construction of RB inlet Structure 222.00 

4 Construction of LB inlet Structure 296.00 

5 Construction of tunnel 2,658.08 

6 Construction of RB power house 814.00 

7 Construction of LB power house 1,110.00 

8 RB irrigation system development 636.40 

9 LB irrigation system development 2,664.00 

  Subtotal – civil cost  26,790.96 

 Other Works involved in the Project Activities  

10 Land Acquisition and Resettlement 2,664.00  

11 Other Infrastructure development 2,336.00 

12 Downstream Development  800.00 

13 Environmental Mitigation 200.00 

14 Archaeological Mitigation 50.00 

 Sub Total for Other Works 6,050.00 

15 Physical Contingencies (10%) 3,284.00 

16 
Engineering and Administration including 

monitoring controls (6%) 
1,970.00 

17 Price contingencies (8%)  2,645.78 

 Total excluding tax 40,740.74 

18 VAT 8% 3,259.26 

  TOTAL PROJECT COST 44,000.00 
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It is suggested the following expenditure schedule be followed in order to achieve the 4-year 

target set for completion of construction. 1st year- 10% of the Project Cost, 2nd year- 20% of 

the Project Cost, 3rd year- 30% of the Project Cost and 4th year- 40% of the Project Cost. 

 

2.12 Implementation Schedule  

Total construction period is estimated to be 4 years. Implementation of construction activities 

will be a single-phase activity as there is no intention to phase out the project. The 

implementation schedule and expected expenditure plan are given in Table 2.11. 
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Table 2.11 Project Implementation Schedule  

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

1 Preliminaries

2 Construction of DAM

3 Construction of RB inlet structure

4 Construction of LB inlet structure

5 Construction of RB power house

6 Construction of RB powe house  

7 RB irrigation system devlopment

8 LB irrigation system development

9 Other infrastructure development

10 Land acqusition and resettlement

Year 4

It
e

m
 N

o

Description

Year1 Year 2 Year 3
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2.13 Methodology of Operation and Maintenance of the Project  

2.13.1 Handing Over of the Irrigation System to Irrigation Department 

Once the project is completed the whole project will be handed over to the Irrigation 

Department by the Project Director. During designs and construction stages the project 

implementation arrangements will be as follows. Figure 2.12 shows the PMU and PIU set up. 

 

 
PMU – Project Management Unit/ PIU – Project Implementation Unit / PD – Project Director/ RE – Resident 

Engineer, RB – Right Bank, LB- Left Bank 

Figure 2.12 Organigram of the PMU and PIU 

 

Once the project is completed and the reservoir is commissioned, the system will be handed 

over to DIE (Monaragala) for operation and Management. The DIE (Monaragala) will be 

responsible for managing this project under the supervision of Director of Irrigation 

Monaragala Region. The proposed organigram of DIE (Monaragala) is given below. 
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Figure 2.13 Organigram – Divisional Irrigation Engineer’s (DIE’s) Office Monaragala  

 

All the drawings, manuals and other important documents need to be handed over after 

inventorying. Equipment that can be used for Operation & Maintenance activities also need to 

be taken over by the Divisional Irrigation Engineer. Reservations limits and register of acquired 

lands shall be properly handed over to Director of Irrigation (Monaragala) after sending copies 

to the head office. New main roads and internal access roads too shall be handed over to 

respective organisations (RDA, PRDA, Pradeshiya Sabha etc) for their perusal.  

 

2.13.2 Operation and Management of RCC Dam and Tunnel 

Head works of this project contains Roller Compacted Concrete (RCC) dam and a 5.22 km 

long tunnel, which will need special attention during O & M period. There will be precious 

instruments fixed for monitoring the structural stability, movements and any other defects of 

the dam. ID staff needs to be trained and proper reporting mechanism to be established to 

ensure timely intervention for remedial measures and at emergencies. 

 

The following Dam Safety Monitoring Instrumentation will be available that need special 

attention. Provisions will be allowed to monitor the under mentioned parameters. 

a) Ground water levels of abutments and downstream of the dam 

b) Deformations of foundation and abutments 
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c) Deformations of the dam 

d) Settlements of the dam 

e) Stresses and strains of the dam body 

f) Differential settlements of the dam monoliths 

g) Thermal monitoring of the dam, water and air 

h) Seepage flows 

i) Reservoir water levels 

j) Seismic effects 

 

The following are areas of concern in instrumenting a tunnel.   

a) Borehole extensometers and settlement probes 

b) Displacement measurements- borehole extensometers. 

c) Strain gauges to evaluate thrust and moment. 

 

Other components in downstream system are typical structures in irrigations system comprising 

with main canal, distribution canals, diversion structures, control structures, drainage canal. 

 

2.13.3 Operation & Maintenance Manuals  

The Project Director shall prepare O & M manual for Kumbukkan Oya reservoir including 

special provisions for the RCC dam and tunnel. Water Management Plan for the whole system 

also needs to be prepared. Both these manuals shall be based on the project design criteria and 

as built drawings. Those manual need to be validated and hand over to the Irrigation 

Department staff before closing the Project Director’s office. 

 

O & M manual may contain matters related to dam, tunnel and downstream system. It shall 

specifically include 

• General description (access, history, dam) 

• Data sheet of the project 

• Dam operation & maintenance organization 

• Operational procedure for spills & sluices 

• Flood damage report 

• Reservoir safety issues 

• Tunnel safety issues 

• Dam safety monitoring 

• Dam inspection 

• Schedule of inspection 

• Inspection check list 

• Dam and tunnel maintenance 

• Maintenance standards 

• List of instrumentation and maintenance manual 
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Water Management Manuals 

Water Management manuals will specifically include 

• All the details of conveyance and distribution system 

• Specified crop types  

• Special instructions for seasonal planning  

• Responsibilities of each staff categories Recommended water distribution plan 

(considering riparian rights)   

 

Water panel and Project Management Committee 

 

A district level water panel is recommended to establish for seasonal planning and monitoring 

the water management activities, since the project spans over many Divisional Secretariat 

boundaries. Project management committee also needs to be established to take decisions and 

follow up the matters on seasonal planning, O & M and other participatory activities. 
 

2.14 Evaluation of Alternatives  

Irrigation Department has considered two different project alternatives for utilizing the water 

from Kumbukkan Oya for water resources development as follows; 

 

Project Alternative (PA-1): 

Build an anicut across Kumbukkan Oya at Nugamandiya to divert water to the Right 

Bank area of Kumbukkan Oya irrigating the command area under Habessa and Bindunkada 

minor tanks after rehabilitation. 

 

Project Alternative (PA- 2):  

Building a dam across Kumbukkan Oya, upstream of the existing Kumbukkana anicut to form 

a multi –purpose reservoir which also includes the diversion of water at Nugamandiya anicut to 

the RB of Kumbukkan Oya and downstream development.   

Table 2.12 Comparison of the Project Alternatives (PA) 

Parameter PA-1 PA-2 

Irrigable area that will directly benefit 3350 13415 Ac 

Irrigable area that will indirectly benefit None 3039 Ac 

Other benefits 

Drinking water 

Electricity 

Potential to develop Inland fishery 

 

None 

None 

Low 

 

12 MCM 

16 GWh 

Very high 
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Therefore, PA-2 has been identified as the most effective solution to overcome the water deficit 

in the area as it provides much greater returns compared to PA-1. Further, by implementing 

PA-1 only a small amount of the water that flows in Kumbukkan Oya can be harnessed. Also, 

other benefits that can be derived from PA-2 will not be possible under PA-1.  

 

Alternative Locations for proposed Kumbukkan Oya Reservoir 

Under PA-2, two alternative locations were considered before the present location for the 

construction of Kumbukkan Oya reservoir was selected. The following figure indicates the 

locations of two sites considered with three options. 

1. 256,390 m E, 192,870 m N proposed Kumbukkan Oya Regulating tank  

2. 256,390 m E, 192,870 m N proposed Kumbukkan Oya Reservoir 

3. 251,367 m E, 195,812 m  N Proposed reservoir at an upstream location  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 14 Project map of  proposed two locations with three options 

251367 mE, 195812 mN 

256390 mE, 192870 mN 

L1 

L2 
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Table 2.13 Comparison of the Three Options in Two Alternative Locations 

Parameter 1st Location Alternative 

(L1) 

2nd Location Alternative 

(L2) 

Option 1 Option 2 Option 3 

Elevation at FSL (m MSL) 213.0 235 357.0 

Catchment of the reservoir (km2) 140.0 140.0 105.0 

Reservoir Capacity (MCM) 2.5 48 55.8 

Dam length (m) 150 350 300 

Inundation area (ha) 60.2 322.64 276.4 

Number of families to be relocated 09 124 87 

Length of tunnel to be built (km) 6.0 5.8 2.2 

Potential to supply drinking water High High High 

Potential to generate hydroelectricity Low High Low 

Potential to develop inland fishery Low High High 

 

Option 1 

The Option 1 and Option 2 were proposed at the same location (L1). However, the storage 

capacity of the reservoir proposed in Option 1 was significantly low eventhough it has the 

lowest social impact out of the three options consdiered. The benefits that can be derived 

through this option is significantly lower compared to the other options and therefore, Option 

1 was omited.  

 

Option 2 

This option was selected mainly due to the favourable technical conditions for a concrete dam. 

This will give the highest benefits compared to Option 1 and Option 2. Therefore, this Option 

has been chosen considering the catchment aera, water availability and other potential benefits 

as shown in Table 2.13 that can be accrued.  

 

Option 3 

Option 3 is the most upstream location out of the three options considered. This was studied as 

a response to public living in the 1st Location (L1). People living in L2 area requested to 

consider an option that can prevent inundation of their lands. If Option 3 was to be considered 

the reservoir will have to be shifted into the Badulla district while the benefit area will be 

located in Monaragala District which will result a significant social issue. Further, this would 

result in the inundation of similar number of houses in the Badulla district. In addition, water 

availability at the most upstream location is less than the water availability at Option 1 and 

Option 2 as the catchment area of Option 3 is the lowest out of the three options considered. 

Also, the length of the dam will be 200m longer than the Option 2 which will also increase the 

cost of construction. Finally, a great reduction of head loss to power generation will result due 

to direct water release to the stream and this option will also result in the establishment of a 

tunnel longer than the Option 2.  

 

Accordingly considering all above three options, Option 2 was selected as the most suitable 

option and the location to build up the Kumbukkan Oya reservoir.
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CHAPTER 3 
 

3. DESCRIPTION OF THE EXISTING ENVIRONMENT 

 

3.1 Physical Environment 

3.1.1 Topography  

Sri Lanka consists of three distinct weathering and erosion plains, namely, lower, middle and 

higher peneplains (Figure 3.1). The lowest peneplain is located in the coastal area with an 

average elevation of less than 30 m. The isolated erosional remnants in the lowest peneplain 

rise up to elevations of 150 m above the mean sea level (msl). The inner edge of the middle 

peneplain rises about 300 m with a maximum elevation of 750 m on the southern and eastern 

parts of the country. The elevation of the highest peneplain ranges from 1500 to 1800 m rising 

in some locations up to 2100 to 2400 m above msl. 

 

The proposed project area is located in the Monaragala District of Uva Province. The 

uppermost catchment area is located in the highest peneplain (approximately 800 m in height 

in Lunugala area). Topographically, the proposed project site is located in the middle 

peneplain. The sharp escarpment and deeply dissected river valley flow from the highest to 

middle peneplains in the uppermost catchment (Figure 3.2a). The proposed project area 

consists of isolated erosional remnants as moderate relief ridges, which are separated by 

shallow valleys (Figure 3.2b). The left bank of the reservoir is on gently sloping land with an 

elevation of about 150 m and the right bank of the reservoir comprise of steep sloping land 

with an elevation of about 425 m. The dam site area is crossed nearly “U-shaped” valley. 

Kumbukkan Oya flows through the lowest peneplain and enters the Indian Ocean via Kumana 

National Park in the south eastern coast of Sri Lanka. The lowest peneplain is composed of 

various geomorphological features such as Red Earth formation, basal ferruginous gravel, 

lagoon and estuarine deposits, dunes and beach rocks (Cooray, 1984). 

 

Figure 3.1 Cross-section of Sri Lanka showing the three peneplains. Where, I – lowest 

peneplain, II - middle peneplain and III - highest peneplain (After Wadia, 1942). 
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Figure 3.2 (a) Sharp escarpment and deeply dissected river valley in the uppermost 

catchment (location: Passara-Lunugala road) and (b) isolated erosional remnants as 

moderate relief ridges (location: close to the tunnel outlet near Hulanda Oya) in 

Kumbukkan Oya Basin.   

 

3.1.2 Soil Type and Erosion  

The proposed project area mainly consists of thick residual soil having mainly reddish-brown 

earth with a little amount of clayey soil. The alluvium sediments layers are made up of pebbles, 

coarse-grained sand and gravel beds with inter-layered fine-grained silt and clay. In the 

proposed project area, alluvium deposits can be observed in low-level terraces on the 

riverbanks and flood plains. These alluvium deposits can be recognized as potential sources for 

gem bearing sites, as mentioned under the section of land use and land use potential. 

Soil distribution of the proposed project area can be classified in to several soil types including 

red-yellow podzolic soils in the mountain terrain, reddish-brown earth and immature brown 

looms in hilly and steep terrain and reddish-brown earth and low humic gley soils in undulating 

terrain. The proposed project sites are located in the dry zone that is characterized by high 

temperatures and typical winds. Therefore, evapotranspiration can significantly reduce soil 

moisture. 

Low elevated and gentle slopes in the left bank minimize the erosion and potential of reservoir-

induced earth slips. High elevated and a steep slope in the right bank may have a potential for 

erosion and small-scale reservoir-induced earth slips along the margin upon impoundment. 

Therefore, unstable rock fragments and overburden should be identified and removed during 

the construction in both banks of the reservoir. The ground stability can also be enhanced using 

rock bolting and shotcrete. Construction activities of the proposed project will not significantly 

enhance soil erosion or sedimentation (siltation). However, the recommended mitigation 

activities should be performed to minimize residual soil erosion and siltation as siltation can 

(a) (b) 
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significantly reduce the volume of water storage. Siltation level can also be controlled by land 

use changes in the uppermost catchment such a forestation of the reservoir catchment. 

3.1.3 Geology and Geomorphology 

About 90% of the landmass of Sri Lanka consists of amphibolite to granulite facies high-grade 

metamorphic rocks of Precambrian age (Figure 3.3), and well fitted against similar rocks of 

southeast India across the Mannar Basin (Cooray, 1984; Kröner et al., 1991). The remaining 

landmass of Sri Lanka consists of sedimentary rocks including the Jurassic Andigma and 

Tabbowa grabens, Miocene limestone and Quaternary deposits in the coastal area (Cooray, 

1984; Ratnayake and Sampei, 2015). 

Sri Lanka can be divided into four main litho-tectonic units, the Highland Complex, Vijayan 

Complex, Wanni Complex and Kadugannawa Complex (Figure 3.3). The N-S trending 

Highland Complex is mainly composed of supracrustal rocks and varieties of igneous 

intrusions of predominantly granitoid composition (Kröner et al., 1991). The metasedimentary 

rocks of Highland Complex consist of principally charnockites, quartz-feldspar-garnet-

sillimanite-graphite schists, quartzites and marbles (Cooray, 1984, 1994; Pohl and 

Emmermann, 1991). The Vijayan Complex is mainly composed of amphibolite facies rocks 

and varieties of gneisses and granitoids of tonalite to leucogranite (Milisenda et al., 1988) and 

xenoliths of meta-quartzite and calcsilicate rocks (Kröner et al., 1991). The Wanni Complex 

(Figure 3.3) is mainly composed of amphibolite to granulite facies rocks with pelitic to 

semipelitic composition. In addition, Wanni Complex consists of scattered remnants of 

supracrustal rocks and meta-igneous rocks of granodioritic gneisses (Milisenda et al., 1988). 

The smaller Kadugannawa Complex (Figure 3.3) is composed of biotite-hornblende, quartzo-

feldspathic and pelitic gneisses, and metaquartzites. The proposed project area is located in the 

Vijayan Complex and the project area of Kumbukkan Oya catchment records meta-granites, 

granitic gneisses, hornblend biotite gneiss, biotite gneiss, and quartzites rocks and some 

scattered bodies of dolerite dikes (Figure 3.4). It should be highlighted that the proposed 

reservoir area consists of marble beds. Marble rocks are weathered by dissolution due to acidic 

water, which can reduce the ground strength and promote ground leakage.  

The boundary between the Highland Complex and the Vijayan Complex is well defined by 

considering the differences between metamorphic grades and structure as well as isotopic ages. 

In addition, this boundary and the proposed project area record one of the most interesting 

geological features in Sri Lanka due to a mineralized belt and a thrust zone. The hot water 

springs in Sri Lanka are located around or close to the boundary between the Highland 

Complex and the Vijayan Complex. The hydrothermal activities are not related to the recent 

volcanism as Sri Lanka recorded the youngest igneous activity during the Late Cretaceous 

(Ratnayake et al., 2014). 
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The boundary between the Highland Complex and the Vijayan Complex is normally composed 

of ductile and brittle structures such as joints, fault and bedding planes. Geological map (Figure 

3.4) of the proposed project area recorded several shear zones including mainly Naranwatta-

Yatmulla shear zone (NE-SW direction), Nakkala Udumulla shear zone (NE-SW direction) 

and Pangura-Hulanda shear zone (NW-SE direction). It should be highlighted that Naranwatta-

Yatmulla and Nakkala Udumulla shear zones pass through the proposed reservoir area and 

tunnel, respectively. 

 

Lithology of the area is mainly granitic gneiss (quartz, feldspar, biotite, hornblende ± 

tourmaline), hornblende biotite gneiss (quartz, feldspar, biotite, hornblende ± garnet), biotite 

hornblende gneiss (quartz, feldspar, hornblende, biotite ± garnet), hornblende bearing biotite 

gneiss (quartz, feldspar, biotite ± hornblende), charnockitic biotite gneiss (quartz, feldspar, 

pyroxene, biotite ± garnet), quartzite (quartz, ± biotite ± feldspar), quartzofeldspathic gneiss 

(quartz, feldspar, biotite ± graphite), pegmatites (quartz, feldspar, hornblende, mica, magnetite) 

and calc gneiss (calcite, dolomite, phlogopite, biotite, quartz, graphite), as also mentioned in 

generalized geology map of the proposed project area (Figure 3.4). Pegmatitic and mafic dykes, 

vein quartz, migmatites and intrusions are also observed in the project area. 
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Figure 3.3 Simplified geological map of Sri Lanka shows the proposed project area.
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Figure 3.4 Generalized geology map of the proposed project area.
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3.1.4 Seismicity 

A total of 55 earthquakes were recorded in Sri Lanka from 1615 to 1979. Only 18 earthquakes 

recorded a magnitude greater than 5 (Table 3.1). In addition, historical earthquakes occurred 

about 380 km away from the project area.  These observations suggest (i) the low seismic 

hazard in the project area, (ii) no regional structures in the project area, and (iii) less risk of 

reservoir-included earthquakes. The water depths of the proposed reservoir are less than 45 m, 

and the water depth conditions are normally not sufficient to trigger large reservoir-induced 

earthquakes. However, Peak Ground Acceleration (PGA) for the maximum historical 

earthquake (at least 0.08 g) and corresponding seismic intensity (magnitude VI) should be 

considered during the designing.  

Table 3.1 Summary of historical earthquake records in Sri Lanka with magnitude ≥ 5 

Year Month Day Longitude Latitude Intensity 

1823 2 9 80 7 5.7 

1823 3 9 80 7 5.0 

1867 7 3 79.6 12 5.7 

1900 2 7 76.8 10.8 6.0 

1900 2 8 76.7 10.7 6.0 

1916 1 7 77.5 13 5.0 

1919 10 4 83 2 5.0 

1938 9 10 79 7.5 5.8 

1939 8 7 77.5 4 5.6 

1953 1 29 82.5 6.7 5.0 

1953 7 26 763 9.9 5.0 

1956 12 15 78 6.5 5.0 

1966 1 8 84.9 11.6 5.2 

1972 7 29 77 11 5.0 

1973 8 30 84.3 7.1 5.9 

1973 8 30 84.3 7.1 5.9 

1973 8 30 84.3 7.2 5.8 

1987 10 30 84.8 2.5 5.0 

 

3.1.5 Land use and land use potential (Geology) 

Geology-based land use potential was mainly examined using field investigations. The 

lithological boundary between the Highland Complex and the Vijayan Complex can be 

recognized as an area for valuable mineral resources. For example, iron ore deposit is located 

at Pelwatta-Buttala areas in Monaragala District (more downstream of the proposed reservoir 

area). In this ore deposit, the NS trending country rocks contained vein-type magnetite 
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mineralization (thickness from 1 to 20 m). The iron ore deposit extends about 2 km in length 

and about 30 m in thickness in the isolated hills (Senaratne et al., 2011). However, no 

geological investigation was carried out to identify metallic ores in the proposed project area. 

The proposed dam will be constructed just after the confluence point of Kuda Oya and Kiriwe 

Oya/Mill Oya according to 1:50,000 topographic map of Monaragala (Sheet No 70). Kuda Oya 

and Kiriwe Oya/Mill Oya are branches of Kumbukkan Oya. Several gem-bearing sites were 

recorded along these streams as indicated in geological map and reports. Field observations 

confirmed several currently active gem fields located close to the proposed dam site and in the 

reservoir area. Surface placer mining and riverbed dredging can be identified as the main 

mining methods in this region (Plate 2). These economically valued gem fields will be 

inundated by the reservoir. Therefore, environment-friendly and ethical mining methods can 

be practiced under the regulatory supervision of the National Gem and Jewellery Authority 

(NGJA) for uplifting and improving the quality and living standards of the surrounding 

community of the proposed project area. Mining should not disturb the construction works of 

the Kumbukkan Oya reservoir project. In contrast, Buttala and Okkampitiya are located 

downstream of the reservoir area and besides of Kumbukkan Oya. These locations can also be 

recognized as one of the prolific gems producing areas in Sri Lanka. Besides, chert and vein 

quartz have been recorded in the downstream of the reservoir area. However, no investigation 

has been carried out yet to evaluate the economical values of mineral resources in the proposed 

project area. 

On the other hand, several industrial mineral deposits such as construction aggregates of sand 

and gravel have been found in surrounding areas (e.g., gravel deposit: 6° 93ˊ76˝N, 81° 28ˊ00˝E, 

quarry site: 6° 89ˊ05˝N, 81° 28ˊ83˝E). These construction aggregates can be mined in required 

quantities for construction purposes only. 
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Plate 2: The riverbed dredging gem field close to the proposed reservoir area. The mining is 

stopped during the field excursion in May, 2018 due to high water levels resulting from 

continuous rains. 

 

3.1.6 Hydrology 

Climate and Meteorology 

Kumbukkan Oya basin is located in the Southeastern part of Sri Lanka covering a catchment 

area about 1233 km2. The 116 km long Kumbukkan Oya Stream originates from the Badulla 

hills in the Intermediate zone (classified as per the annual rainfall) and flows to the sea at a 

place called Kumana within Kumana National Park. The average annual rainfall of the basin 

varies from 2500mm in the upper catchment to 1000mm near the sea outlet. The rainfall pattern 

is characterized by two well defined seasons; the dry season (Yala) that lasts from April to 

September during which river run-off sharply drops and the wet season (Maha) that lasts from 

October to March. 

 

The Average annual precipitation in this area is 2400mm. However, the rainfall is not 

uniformly distributed throughout the year. As much as 70 percent of the annual rainfall is 

realized during the wet (Maha) season. The rainfall occurring during this period is due to the 

cyclonic activity of air streams during the North-East Monsoon and as a result intense storm-

cloud bursts are known to occur in this area, especially in November and December. 

 

Air temperature in the Kumbukkan Oya basin varies from 22.5oC to 27.5oC during the year. 

The maximum temperature is realized during the Yala season (May to September) 
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The evaporation rates in the Kumbukkan Oya basin, derived based on daily evaporation data 

at Nakkala weather station, shows that the daily evaporation varies from 63 mm to 120 mm. 

Total annual evaporation from the water surface is about 1150 mm. Main climatic parameters 

of the Kumbukkan Oya basin are given in Table 3.2. 

 

Table 3.2 Main Climatic Parameters in the Kumbukkan Oya Basin 

Month Monthly Average Precipitation mm Mean Monthly Pan Evaporation mm 

Jan 259.2 83.5 

Feb 152.9 90.2 

Mar 148.9 102.3 

Apr 246.8 64.9 

May 126.2 97.7 

Jun 49.9 118.8 

Jul 70.0 116.4 

Aug 89.6 120.3 

Sep 137.3 91.6 

Oct 302.5 106.4 

Nov 429.6 63.0 

Dec 328.2 88.3 

 

3.1.7 Surface and ground water hydrology  

Surface water resources 

The Kumbukkan Oya dam is proposed to be constructed at a place called Dehikidagama having 

a catchment area of 140 km2. This reservoir receives water from the catchment area, which 

mainly consists of forests. The rainfall runoff process in the upstream catchment areas of the 

proposed dam location is not influenced by any interventions in the catchment. There isn’t any 

kind of retention of the flow in the catchment or diversion of flow.  

 

The nearest river gauging station to the proposed dam site is at Nakkala located downstream to 

the proposed reservoir at Kumbukkan Oya. This gauging station had been in operation since 

1975. The daily flows at Nakkala for the period from 1975 to 1994 was used to develop, 

calibrate and validate the inflow series developed by a software package called NAM, which 

is presented in the Table 3.3 below. The simulated flows depict that the river flow range from 

a high of 11.41 m3/s (360 MCM) to a low of 3.39 m3/s (107 MCM), which is indicative of the 

alternating flood and drought situations that exist in the downstream reaches of Kumbukkan 

Oya.  
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Table 3.3 Simulated Runoff at the location of proposed Kumbukkan Oya Reservoir in 

(m3/s) 

 

 
 

 

 

 

Figure 3.5 Monthly mean simulated runoff at Kumbukkan Oya Reservoir site 
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Flooding in Development Area 

The development area extends from the proposed reservoir up to Kumbukkan Oya Anicut, 

Hulanda Oya Anicut and Ethimale tank in Wila Oya basin. Extreme flooding events rarely 

occur in this area but seasonal floods occur due to the following reasons: 

• The river and the surrounding area have a very low gradient in the lower catchment. 

• The pattern of the rainfall is seasonal and high intensity rainfall occur during the monsoon 

period spanning from October to January 

• During the short rainfall periods, intense storms occur in the entire catchment area causing 

widespread run off which heads up in the low gradient downstream areas. 

The designed flood inflow and outflow values at the proposed reservoir site are given in the 

following Table 3.4.  

Table 3.4 Designed flood inflow and outflow values at proposed reservoir site 

 

 

 

 

 

 

 

 

 

Kumbukkan Oya at its lower reaches flows through the Divisional Secretariat areas of 

Monaragala district such as Buttala, Monaragala and Siyambalanduwa. The population in these 

3 DSDs that accounts for 37.3% of the total population in the Monaragala District, does not 

really face any difficulties during flood seasons.  

 

Incidence of Droughts in the Development area and Drinking Water 

The development area is also prone to prolonged droughts due to prevalence of longer dry 

periods. Therefore, the proposed project intends to provide safe drinking water to the areas 

such as Madulla, Badalkumbura, Monaragala and Buttala. 

 

Ground Water Hydrology 

Currently ground water sources are mainly used in the households. The quality of the ground 

water is in a moderate condition such that some hardness is available in the water. Although 

any large surface water bodies are not available, some minor tanks and anicut diversions such 

as Hulanda Oya anicut, Kumbukkan Oya anicut are in existence to use surface water.   
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3.2 Biological Environment 

3.2.1 Present Ecological Status of the Study Area  

 

Methodological Approach for the Ecological Study 

A reconnaissance survey was done to identify major habitat / vegetation types in and 

surrounding area of the proposed project area. The rapid ecological survey was carried out 

during the day time within the identified habitat / vegetation types in the proposed project area 

and surrounding of the proposed project area in order to assess biological environment, to 

prepare a species inventory, to identify existing environmental problems / issues, to identify 

possible ecological impacts, to propose mitigation measures and to develop monitoring 

mechanism. This rapid survey included field assessment of both aquatic and terrestrial fauna 

and flora using variety of methods and techniques that suitable for rapid ecological assessment. 

The details regarding the sampling methods and techniques that were used in the study are 

given in Chapter 1. 

 

3.2.2 Existing Vegetations / Habitats   

Biogeographically, the proposed project area lies within the low country intermediate zone 

(Proposed reservoir, Tunnel area and upper part of the Hulandawa canal) and low country Dry 

Zone (Proposed development area except upper part of the Hulandawa canal). Floristically it 

is classified under the Eastern Intermediate Lowlands Floristic Zone (Proposed reservoir, 

Tunnel area and upper part of the Hulandawa canal) and Dry and Arid Lowlands Floristic Zone 

(Proposed development area except upper part of the Hulandawa canal). 

 

Tropical Moist Semi Evergreen Forests and Savannah Forests are the typical natural vegetation 

formations present in the Eastern Intermediate Lowlands Floristic Zone and Tropical Dry 

Mixed Evergreen Forests {Manilkara Community, Mixed community (Chloroxylon-Vitex-

Berrya-Schleichera series)}, Tropical Thorn Forests (Manilkara-Chloroxylon-Salvadora-

Randia series), Damana and Villu Grasslands, Flood-plain Wetlands, Riverine and Gallery 

Forests are the typical natural vegetation formations present in the Dry and Arid Lowlands 

Floristic Zone. 

 

However, most of the lands in the proposed project area are now under human influence and 

cleared for agriculture, human settlements and other developments. Therefore, typical natural 

vegetation formations in the Eastern Intermediate Lowlands Floristic Zone and the Dry and 

Arid Lowlands Floristic Zone cannot be observed in most of the areas directly affected by the 

proposed project as the area is predominated by home gardens and agricultural lands (Paddy, 

Other Seasonal Crops, Rubber, etc.).  
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Riverine and Gallery Forests can be observed along the river (Kumbukkan Oya) and its major 

tributaries (Kuda Oya, etc.) within the proposed project area as well as surrounding areas 

However, Riverine and Gallery Forests are restricted to a thin strip in most places and are 

disturbed due to human activities. Few small Tropical Moist Semi Evergreen Forests patches 

can be observed in the proposed reservoir area and surroundings and those are also disturbed 

due to human activities. Tropical Dry Mixed Evergreen Forests can be observed in the proposed 

development area and surroundings of proposed development area. Those in the surrounding 

area are more undisturbed than those in the proposed development area. Savannah Forests can 

be observed in the proposed reservoir area, which are also somewhat undisturbed. Abandoned 

lands, rock outcrops and tanks are other habitats that observed in the proposed project area as 

well as surrounding area. 

 

  

River and Riverine vegetation Stream and Streamside vegetation 

  

Savannah Lands Agricultural Lands 
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Disturbed Forests Undisturbed Forests 

  

Paddy Home Gardens 

Figure 3.6 Some of the existing vegetation / habitat types observed in the Proposed 

Reservoir Area. 

 

3.2.3 Flora Observed in the Project-Affected Area 

Total number of 429 plant species including 33 endemics, 40 nationally threatened (8 

endangered and 32 vulnerable) and 27 nationally near threatened (NT) species were recorded 

during the field study within the study area (Table 3.5). Majority of the plant species recorded 

are trees (186), followed by herbaceous species (94), climbers or creepers (86), shrubs (57) and 

epiphytes (6) (Table 3.5). Further, about 8% of the recorded plant species are endemics, about 

71% of the recorded plant species are native and about 21% of the recoded plant species are 

exotic to the country. A detailed list of the flora observed in the existing vegetation / habitats 

is given in Annex VI – Table 2. 
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Table 3.5 Summary of the Plant Species Recorded 

Plant Type 
Total 

Species 

Threatened, Near Threatened & DD 
Endemic Native Exotic 

CR EN VU NT DD 

Tree 186 0 4 (1) 17 (3) 14 (3) 0 20 129 37 

Shrub 57 0 0 4 (2) 4 (1) 0 7 42 8 

Herb 94 0 1 4 (1) 3 0 2 62 30 

Epiphyte 6 0 0 2 0 0 0 6 0 

Climbers  86 0 3 5 6 1 4 68 14 

Total 429 0 8 (1) 32 (6) 27 (4) 1 33 307 89 

%       8% 71% 21% 

CR - Critically Endangered, EN - Endangered, VU - Vulnerable, NT - Near Threatened, DD 

– Data Deficient. Numbers in the Parenthesis indicate the Globally Threatened species under 

the given category.   

 

Endemic and Threatened Flora Species 

33 endemic plant species (Table 3.5 and detailed list in Annex VI -Table 2) were recorded in 

the study area. Out of 429 recorded plant species, 40 are listed as nationally threatened (8 

endangered and 32 vulnerable) species (MoE, 2012). The 8 endangered (EN) plant species 

recorded include one endemic species, Diyaminauclea zeylanica (Diya Mi), which was 

recorded along the streams in the proposed reservoir inundation area while the other seven 

nationally endangered species, Miliusa tomentosa, Salacia oblonga (Gal Himbutu), Salacia 

reticulata (Kotala Himbutu), Diospyros ebenum (Kaluwara), Diospyros melanoxylon 

(Kadumberiya), Munronia pinnata (Bin Kohomba), Celastrus paniculatus (Duhundu) are 

listed as species native to Sri Lanka. Out of these Celastrus paniculatus (Duhundu), Munronia 

pinnata (Bin Kohomba) and Diospyros melanoxylon (Kadumberiya) were recorded only in the 

proposed reservoir inundation area.  

 

Celastrus paniculatus (Duhundu) is very rare and restricted range species, which was recorded 

only in the Savannah lands present in the proposed reservoir inundation area (Figure 3.7). In 

addition to Celastrus paniculatus (Duhundu), Diospyros melanoxylon (Kadumberiya) was also 

observed in the Savannah lands present in the proposed reservoir inundation area. Munronia 

pinnata (Bin Kohomba) was observed in the ground layer of the Rubber cultivated land located 

close to the river. Miliusa tomentosa, Salacia oblonga (Gal Himbutu), Salacia reticulata 

(Kotala Himbutu), Diospyros ebenum (Kaluwara) are more common and recorded in proposed 

reservoir inundation area as well as areas outside the inundation area.      
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Celastrus paniculatus Celastrus paniculatus 

  

Diospyros melanoxylon Munronia pinnata 

  

Diyaminauclea zeylanica Miliusa tomentosa 

Figure 3. 7 Some of the recorded Nationally Endangered plant species recorded in the 

proposed reservoir area. 

3.2.4 Fauna Observed in the Project – Affected Area 

Total number of 238 faunal species including 32 endemics, 11 nationally threatened (5 

endangered, 6 vulnerable) and 12 nationally near threatened (NT) species were recorded in the 

study area (Table 3.6). A detailed list of the Fauna observed in the existing vegetation / habitats 

is given in Annex VI -Table 3. 
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Table 3.6 Summary of the Fauna Species Recorded 

Taxonomic 

Group 

Total 

Number 

Endemic 

Species 

Nationally Threatened, Near 

Threatened & DD 

Exotic / 

Feral 

Species CR EN VU NT DD 

Birds 100 9 0 1 0 6 0 1 

Butterflies 39 2 0 0 1 1 0 0 

Dragonflies  25 5 0 1(1) 3 (2) 2 (1) 0 0 

Fishes 22 5 0 0 1 (1) 1 0 1 

Mammals 18 2 0 2 1 0 0 0 

Reptiles 23 6 0 1 (1) 0 2 0 0 

Amphibians 11 3 0 0 0 0 0 0 

Total 238 32 0 5 (2) 6 (3) 12 (1) 0 2 

CR - Critically Endangered, EN - Endangered, VU - Vulnerable, NT - Near Threatened, DD 

- Data Deficient. Numbers in the Parenthesis indicate the Globally Threatened species under 

the given category.   

 

Endemic and Threatened Fauna Species 

32 endemic faunal species (Table 3.6 and detailed list in Annex VI-Table 3) were recorded in 

the study area. Out of the 238 recorded faunal species, 11 are listed as nationally threatened (5 

endangered, 6 vulnerable) species (MoE, 2012). Of the recorded nationally endangered (EN) 

faunal species, two species, including one gecko, Calodactylodes illingworthorum (Lankan 

golden gecko) and one damselfly, Libellago greeni (Green's Gem) are endemic to Sri Lanka. 

Libellago greeni (Green's Gem) was found in river and streams of the proposed reservoir 

inundation area and Calodactylodes illingworthorum (Lankan golden gecko) was found on the 

rock outcrops in the proposed development area close to Okkampitiya.     

 

Migratory Birds and Animals Movement Pathways  

The study was carried out during the non-migratory period of birds and therefore no migratory 

bird species were encountered during the study. However, since there are favourable habitats 

(forests, rivers, streams, Tanks, Canals, Paddy lands, etc.) migratory birds can be expected visit 

the area during the bird migratory season. In addition to the migratory birds, Elephants 

frequently visit the proposed development area because many favourable habitats (shrub lands, 

grasslands, abandoned agricultural lands, etc.) for elephants exist in the area.  
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3.3 Socio-Economic Aspects 

3.3.1 Socio – Economic Status of the Affected Families 

The Kumbukkan Oya reservoir project consists of three main components  

1) Reservoir inundation area  

2) Powerhouse and Tunnel area  

3) New Canal area  

 

The socio-economic survey and resettlement survey data reveals that 482 families (261 fully 

and 221 partially) affected in the reservoir inundation area. 25 meters identified from the centre 

line for the tunnel construction and within the 50-meter stretch there are 65 number of families 

affected in the Powerhouse and Tunnel area.  Out of the 65 families 22 will be fully affected 

and need to be resettled while the remaining families does not need to be resettled.  The total 

number of affected families in the New Canal area is 32 out of which 15 families will be fully 

affected and while the others have their lands within the affected area. Consequently, total 

number of 579 families will be affected by the proposed activities out of which 298 should be 

considered as fully affected and the remaining 281 families can be considered as partially 

affected due to the implementation of Kumbukkan Oya Reservoir project.  

 

3.3.2 Definitions for "Fully'' and "Partially" Affected:   

 

Fully affected: (Both physically and economically displaced). A family that will lose their 

residence, residential lands or/ and livelihood is considered to be "fully affected".   

 

Partially affected: A family who is not physically and economically displaced and suffers no 

harm to their residence, but whose lands or livelihood is "partially affected “but not 

significant.  

 

Results of the socio economic and resettlement survey carried out in August to September 2019 

are described below. 

As per the given table 3.7 below, the project will affect total land extent of 1054.6 acres 

including both highlands and paddy. Out of the total extent 909.5 acres of lands are in the 

inundation area, while 119.1 acres of the lands are in the area identified for the powerhouse 

and tunnel area and the remaining 26 acres of lands are in the new canal area which are owned 

by private individuals.   
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Table 3.7 Affected lands in Kumbukkan Oya Reservoir Project 

Description Affected Land Extent (Acres.) 

Reservoir Inundation Area  909.5  

Powerhouse and Tunnel Area  119.1  

New Canal Area  26.0  

Total  1054.6  

 

As depicted in the Table 3.8, in Kumbukkan Oya reservoir inundation area, which is distributed 

across three GNDs in two DSDs, a total of 909.5 Acres of lands will be lost due to inundation 

out of which about 831.8 Acres are home gardens/highland crops and 77.8 Acres are paddy 

lands owned by private parties. 

 

Table 3.8 Total extent of affected lands in the Inundation area of Kumbukkan Oya 

Reservoir  

DS Division  GN Division  

Extent to be inundated   

Highland 

(Acres)  

Paddy land 

(Acres)  

Total 

(Acres)  

FULLY AFFECTED               

Medagama  Rattanadeniya  252.8  14.3  267  

Badalkumbura Mailagasthenna  201  17.5  218.5  

Pallegama  63  25  88  

   Total  516.8  56.8  573.5  

PARTIALLY AFFECTED              

Medagama  Rattanadeniya  172.8  2.2  175  

Badalkumbura Mailagasthenna  65.1  8.8  73.9  

Pallegama  77.1  10  87.1  

   Total  315  21  336  

Grand Total    831.8  77.8  909.5  

Source: Social Survey- 2019 Infotech consultants  

 

The affected people living in the Kumbukkan Oya project area could be categorized as a 

farming community, and hence the main water usage is for cultivation purposes. The 

development of the proposed project will have direct benefits to the people in Monaragala 

district. Water is used for cultivation of paddy and other crops such as maize, sugarcane, 

pepper, cinnamon and vegetables.  
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The home gardens of the affected community are well nourished, and farmers generate a 

considerable amount of money to fulfil their day-to-day expenses by selling pepper, cinnamon, 

cashew, areca nut, banana and other seasonal crops. Therefore, relocation of communities will 

have a significant impact on the income generation activities of the affected families. The 

property loss includes houses, highlands and paddy lands owned by the community.  

 

The affected families in the project area could be categorized as fully affected (residential 

houses affected including home gardens, high lands and/ or paddy lands) and partially affected 

(lands affected including highland and/ or paddy lands). Accordingly, as shown in Table 3.9 

there are 261 fully affected families (main families 236+ sub families 25) and 221 partially 

affected in the inundation area. Further, total number of 65 and 32 families will affected in the 

powerhouse cum tunnel area and in the new canal area respectively. Details of the affected 

families in the powerhouse, tunnel trace and new canal area are given in the section 3.3.2 

 

Table 3.9 Number of affected families in Reservoir Inundation Area  

GN division  

Number of Affected Families 

Fully 

affected 
% 

Partially 

affected 
% 

Total 

affected 
% 

Rattanadeniya  99  37.9  52  23.5  151  31.3  

Mailagasthenna  118  45.2  61  27.6  179  37.1  

Pallegama  44  16.9  108  48.9  152  31.5  

Total  261  100  221  100  482  100  

Source: Social Survey- 2019 Infotech consultants  

 

Table 3.10 Number of affected families in Powerhouses and Tunnel Trace 

 

GND 
DSD 

Total 
Medagama Monaragala Badalkumbura 

Guruhela 0 11 0 11 

Raththanadeniya 19 0 0 19 

Thalawagama 0 0 12 12 

Tanwatta 0 12 0 12 

Raththanapitiya 0 11 0 11 

Total 19 34 12 65 

Source: RAP Study, 2018 
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Table 3.11 Number of Affected Households in New Canal Area in the Monaragala DSD 

GND Number of Houses 

Marawa 17 

Hulandawa Wama 1 

Weheragala 1 

Tenagallanda 13 

Total 32 

Source: RAP Study, 2018 

 

3.3.3 Socio-Economic Environment of the Fully Affected Families in the Inundation 

Area of the proposed Kumbukkan Oya Reservoir 

This section is limited to fully affected families who are residing in the tank bed area and need 

to be resettled. In addition, there are partially affected families whose lands will be affected but 

does not have to be resettled.  

 

a) Diversity of Population:  

The lands of the inundation area belong to 4 GN divisions. However, the affected people in the 

inundation area reside mainly in 3 GN divisions only. Total number of affected families 

including sub families is 261. All affected families belong to the Sinhala-Buddhist category. 

The population and householder distribution of the 3 affected GN Divisions are listed in Table. 

3.12. 

 

Table 3.12  Surveyed Households (HH) by GN Division 

GN Division No. of HH % 

Medagama DSD   

Rattanadeniya 99 37.9 

Badalkumbura DSD  

Mailagasthenna 118 45.2 

Pallegama 44 16.9 

Total 261 100 

Source: Social Survey- 2019 Infotech consultants 

 

Fully affected families are residing in 16 sub villages belonging to 3 GN divisions. Highest 

number of families (71 families) reside in Horagolla village followed by Galahayaya (56 

families) and Kiramanagoda (32 families). Detailed list of affected families is given below. 
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Table 3.13 Categorization of Householders on village basis  

Village No of Households % 

Horagolla 71 27.2 

Kumbukgasdowa 4 1.5 

Gallabathenna 7 2.7 

Arawaththa 6 2.3 

Raththanadeniya 3 1.1 

Youth Village 1 0.4 

Dehigahapitiya 4 1.5 

Uranawadiya 1 0.4 

Badalwaththa 17 6.5 

Kiramanagoda 32 12.3 

Galahayaya 58 22.2 

Kadanparuwa 11 4.2 

Palugamgoda 26 10.0 

Horagasara 9 3.4 

Pallegama 6 2.3 

Thennayaya 5 1.9 

Total 261 100 

Source: Social Survey- 2019 Infotech consultants 

 

Out of the 261 fully affected households in the inundation area of the Kumbukkan Oya 

reservoir, 234 are male-headed households while the remaining 27 are female-headed 

households (Table 3.14). All these families need to be resettled. The 261 affected families 

comprise of 236 main families and 25 sub families (Table 3.15). 

 Table 3.14 Fully Affected Households on gender wise  

GN Division 

Female Male Total 

No of HH % No of HH % No of HH % 

Rattanadeniya 7 25.9 92 39.3 99 37.9 

Mailagasthenna 13 48.1 105 44.9 118 45.2 

Pallegama 7 25.9 37 15.8 44 16.9 

Total 27 100 234 100 261 100 

Source: Social Survey- 2019 Infotech consultants 

Table 3.15 Main and Sub Families 

GN Division Main Families Sub Families Total  

Medagama DS       

Rattanadeniya 90 9 99 

Badalkumbura    

Mailagasthenna 106 12 118 

Pallegama 40 4 44 

Total 236 25 261 
Source: Social Survey- 2019 Infotech consultants 
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b) Population Demographic Data 

The survey data reveals that the total population among surveyed families is 809, with 421 

males and 388 females. Male to Female ratio is 52.1:47.9. Considering their distribution in the 

three GN division, 299 are in Rattanadeniya, 366 in Mailagasthenna and 144 are in Pallegama 

GN divisions. The details are given in Table 3.16 below. 

 

Table 3.16 Affected population gender wise  

GN Division 
Female Male Total 

No.  % No.  % No.  % 

Rattanadeniya 142 36.6 157 37.3 299 37.0 

Mailagasthenna 173 44.6 193 45.8 366 45.2 

Pallegama 73 18.8 71 16.9 144 17.8 

Total 388 100 421 100 809 100 

 

When the population is divided into main age groups, 193 (23.9.%) are in 0–14, age category, 

545 (67.3%) are in 15–59 age category and 71 (8.8%) are in 60+ age group. The table below 

shows detailed age distribution of the affected population at 5-year intervals. 

 

Table 3.17 Population under Age Groups 

Age Group 
Female Male Total 

No.  % No.  % No.  % 

0 - 4 34 8.8 41 9.7 75 9.3 

5- 9 28 7.2 34 8.1 62 7.7 

10--14 29 7.5 27 6.4 56 6.9 

15 - 19 26 6.7 24 5.7 50 6.2 

20 - 24 46 11.9 46 10.9 92 11.4 

25 - 29 35 9.0 38 9.0 73 9.0 

30 - 34 42 10.8 43 10.2 85 10.5 

35 - 39 29 7.5 38 9.0 67 8.3 

40 - 44 20 5.2 24 5.7 44 5.4 

45 - 49 15 3.9 23 5.5 38 4.7 

50 - 54 32 8.2 20 4.8 52 6.4 

55 - 59 22 5.7 22 5.2 44 5.4 

60 - 64 11 2.8 19 4.5 30 3.7 

Above 65 19 4.9 22 5.2 41 5.1 

Total 388 100 421 100 809 100 

Source: Social Survey-2019, Infotech consultants 

 

c) Marital Status 

According to the Marital Status of the households, 458 (56.6%) are married, 321 (39.7%) are 

unmarried, 28 (3.5%) are widows, 1 divorced and 1 is separated.   
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Table 3.18 Marital Status of the Affected Population 

Civil Status No of Households % 

Married 458 56.6 

Unmarried 321 39.7 

Widowed 28 3.5 

Divorced 1 0.1 

Separated 1 0.1 

Total 809 100 

Source: Social Survey Infotech consultants 

 

d) Education Level: 

Among the fully affected 261 families representing 809 persons the literacy rate is 97.8 percent. 

Of these 144 persons have had education up to primary level, 328 up to secondary level and 

196 has passed GCE (OL/AL).   

Table 3.19 Education Level of the Affected Families 

Education Level No. % 

Pre school 33 4.1 

Primary Grades 1-5 144 17.9 

Junior (Grade 6-ordinary level) 328 40.6 

Ordinary level qualified 140 17.2 

Advanced level qualified 56 6.8 

Vocationally trained (teacher-technician, etc) 5 0.6 

Graduate 17 2.1 

Diploma 3 0.4 

Not attended school (literate) 9 1.1 

Not attended school (Illiterate) 18 2.2 

Not reached the schooling age 56 6.9 

Total 809 100 

Source: Social Survey- 2019, Infotech consultants 

 

e) Economic Activity, Labour Force Employment and Unemployment 

According to the demographic definitions’ population could be divided in to two main 

categories as economically active and economically inactive population.  Economically active 

population is called as labour force. The labour force includes with two parts 1) employed and 

2) unemployed persons.  Economically inactive population is divided in to 4 parts as; 1) 

Housewife, 2) students, 3) Disable/Retired/Elderly 4) Children under age 5 (infant).  The total 
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labour force among the affected population is 371 (328 employment + 43 unemployment). 

Unemployment rate is 11.8%. More details are given in Table 3.20 and Table 3.21 below. 

 

Table 3.20 Population Category    

Population Category Type  No.  %  

Economically Active 
Employed  328 40.5 

Unemployed  43 5.3 

Economically Non- active 

Housewife  167 20.6 

Student  171 21.1 

Disable/ Retired/ 

Elderly  
20 2.5 

Children (Age< 5)  80 9.9 

Total  809 100 

 

Table 3.21 Labour Force by GN division  

GN Division 

Labour Force 

Employed 

 

Unemployed 

 

House 

Wife 
Student 

Disable 

/Retired 

/Elderly 

Children 

(Age< 5) 
Total 

Rattanadeniya 126 15 61 65 9 23 299 

Mailagasthenna 142 20 79 75 5 45 366 

Pallegama 60 8 27 31 6 12 144 

Total 328 43 167 171 20 80 809 

Source: Social Survey- 2019, Infotech consultants 

f) Employment 

Among the population of the fully affected families, 40.5% are employed. The main 

occupation is farming (66.5%). Other significant employment categories include self-

employed, labourers, security service and skilled labourers.  

 

Table 3.22 Main occupation of the affected population 

Main Occupation No. % 

Agricultural activities 216 66.5 

Self-employment 35 10.7 

Security service 17 5.2 

Mason 13 4.0 

Trained worker/ Laborer 12 3.7 

Driver 7 2.2 

Untrained worker/ Laborer 7 2.2 

Apparel Industry 6 1.8 

Clerk 4 1.2 

Carpenter 3 0.9 
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Foreign Employment 2 0.6 

Bank employee 2 0.6 

Teacher 1 0.3 

Total 328 100 

Source: Social Survey- 2019, Infotech consultants 

 

When considering the level of employment at GN level majority of the employed person from 

Mailagasthenna GN division (141) followed by Rattanadeniya (126).  

Table 3.23 Main occupation of the affected population at GN division level 

Main Occupation by GN Division 

Occupation 
GN Division 

Rattanadeniya Mailagasthenna Pallegama Total 

Clerk 2 1 1 4 

Teacher 0 0 1 1 

Agricultural activities 93 86 37 216 

Foreign Employment 2 0 0 2 

Security service 9 5 3 17 

Self- employment 0 3 3 6 

Trained worker/laborer 1 7 4 12 

Untrained worker/Laborer 1 5 1 7 

Other 6 19 4 29 

Meson 2 9 2 13 

Apparel Industry 4 2 0 6 

Driver 4 2 1 7 

Bank 2 0 0 2 

Carpenter 0 2 1 3 

Total 126 141 58 328 

Source: Social Survey- 2019, Infotech consultants 

 

G) Land Ownership  

The land ownership details including the type and nature of the ownership and title are listed 

below. Out of the fully affected families in the tank bed area, the total extent of affected 

highlands is 516.8 acres. Further, 56.8 acres of paddy lands will be inundated.  

Table 3.24 Total Land extent and affected extent in the inundation area by GN Division 

GN Division 

Highland/paddy/Commercial 

Highland (Acres) Paddy Land (Acres) Total (Acres) 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Rattanadeniya 300.0 252.8 21.0 14.0 321.0 266.8 

Mailagasthenna 213.8 201.0 20.3 17.3 234.1 218.3 

Pallegama 96.5 63.0 28.5 25.5 125.0 88.5 

Total 610.3 516.8 69.8 56.8 680.1 573.6 

Source: Social Survey-2019 Infotech consultants 
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Out of the affected highlands, 138.8 (26.8%) acres are encroached lands belonging to the 

government and 95 (18.4%) acres have been given under Land Development Ordinance (LDO) 

grants. Holders of LDO grants have the right to receive a complete package of compensation. 

Further, the government has given 222 acres of highlands to people on permits; as such, these 

lands are owned privately. Also, annual permits have been issued for 2 acres of land under the 

land development ordinance for developing the land – requiring further consideration of these 

owner’s land rights. Finally, there are 54 (10.4 %) acres of highlands which are freeholds 

(Sinnakkara) will be affected. Details are given in Table 3.25 

 

Table 3.25 Land Ownership in the Inundation Area 

Ownership 

Highland/paddy/Commercial 

Highland (Acres) Paddy Land (Acres) Total (Acres) 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Permits 243.0 222.0 27.0 24.0 270.0 246.0 

Legal Title 79.5 54.0 21.5 18.5 101.0 72.5 

Acreage tax 2.0 2.0 2.0 1.0 4.0 3.0 

Encroached 179.8 138.8 13.3 8.3 193.1 147.1 

No deed 5.0 5.0 0.0 0.0 5.0 5.0 

Jayaboomi 90.0 84.0 5.0 4.0 95.0 88.0 

Suwarnaboomi 8.0 8.0 1.0 1.0 9.0 9.0 

Rathnaboomi 2.0 2.0 0.0 0.0 2.0 2.0 

Ranbima 1.0 1.0 0.0 0.0 1.0 1.0 

Total 610.3 516.7 69.8 56.8 680.1 573.5 

Source: Social Survey-2019 Infotech consultants 

 

The (total) extent of affected highlands is 516.7 acres and out of these 356.7 acres are 

residential or residential + agricultural lands while 145 acres are used only for agriculture. In 

addition, there are 10 acres of rubber plantation. The total extent of affected paddy land is 56.8 

acres and majority of them are agriculture lands. The details are given in the Table 3.26. 
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Table 3.26 Number of land plots owned to the fully affected families in the Inundation 

Area 

 

Usage 

Highland/paddy/Commercial 

Highland (Acres) Paddy Land (Acres) Total (Acres) 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Residential 38.5 33.9     38.5 33.9 

Agriculture 190 145 51.8 44.8 241.8 189.8 

Commercial Purpose 2 2     2.0 2.0 

Residential & 

Agriculture 
360.8 322.8 18 12 378.8 334.8 

Rubber Cultivation 16 10 0 0 16.0 10.0 

Empty Land 3 3     3.0 3.0 

Other 0 0     0.0 0.0 

Total 610.3 516.7 69.8 56.8 680.1 573.5 

Source: Social Survey-2019 Infotech consultants 

 

The total number of highland plots is 339 and majority (151) of them are issued under permits 

and 107 land plots are grants or freehold lands. There is significant number of land plots (78 

plots) that falls into the encroached category.  Out of the 71 plots of paddy lands majority (75%) 

have legal ownership such as grant, freehold or permits. In addition, there are 23 plots issued 

under permits. More details regarding the highland, paddy and commercial plots are given in 

the in Tables 3.27 and 3.28. 

Table 3.27 No. of land plots owned to the fully affected families 

Ownership 

Highland/paddy/Commercial 

Highland Paddy Land Commercial Total 

No. % No.  % No.  % No.  % 

Permits 151 44.5 23 32.4 2 100 176 42.7 

Legal Title  46 13.6 23 32.4 0 0 69 16.7 

Acreage tax 1 0.3 2 2.8 0 0 3 0.7 

Encroached 78 23 13 18.3 0 0 91 22.1 

No deed 2 0.6 0 0 0 0 2 0.5 

Jayaboomi 55 16.2 9 12.7 0 0 64 15.5 

Swarnaboomi 3 0.9 1 1.4 0 0 4 1.0 

Rathnaboomi 2 0.6 0 0 0 0 2 0.5 

Ranbima 1 0.3 0 0 0 0 1 0.2 

Total 339 100 71 100 2 100 412 100.0 

Source: Social Survey-2019 Infotech consultants 
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Table 3.28 Usage of Land (land Lots) 

Usage 

Highland/paddy/Commercial 

High Land Paddy Land Commercial Total 

No.  % No.  % No.  % No.  % 

Resident 35 10.3 0 0 0 0 35 8.5 

Agriculture 89 26.3 64 90.1 1 50 154 37.4 

Commercial Purpose   0.0 0 0.0 1 50 1 0.2 

Resident & Agriculture 206 60.8 6 8.5 0 0 212 51.5 

Rubber Cultivation 7 2.1 1 1.4 0 0 8 1.9 

Empty Land 1 0.3 0 0.0 0 0 1 0.2 

Other 1 0.3 0 0.0 0 0 1 0.2 

Total 339 100.0 71 100.0 2 100 412 100.0 

Source: Social Survey-2019 Infotech consultants 

 

When considering the extent of the affected lands, large number of lands plots is more than 2-

acres in extent. Only 68 plots are less than 1 acre in extent. This means that the livelihoods of 

many families depend on their lands and therefore, a sufficient land parcel needs to be provided 

when relocating these families (Tables 3.29 and 3.30). 

 

Table 3.29 Highland lots by Ownership 

Range 

(Acres) 

Ownership 
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0 - 0.25 0 0 0 1 0 0 0 0 0 1 

0.25 - 0.5 11 6 0 1 0 2 0 0 0 20 

0.5 - 1.0 22 7 0 7 0 11 0 0 0 47 

1.0 - 2.0 48 16 0 20 0 11 1 2 1 99 

2.0 - 5.0 70 16 1 41 2 31 2 0 0 163 

>5 0 1 0 8 0 0 0 0 0 9 

Total 151 46 1 78 2 55 3 2 1 339 

Source: Social Survey-2019 Infotech consultants 
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Table 3.30 Paddy land lots by ownership 

Range 

Ownership 

Permits 
Legal Title – 

Sinnakkara 

Acreage 

tax 
Encroach Jayaboomi Swarnaboomi Total 

0 - 2 17 21 2 11 9 1 61 

2 - 5 5 1 0 2 0 0 8 

5-10 1 1 0 0 0 0 2 

Total 23 23 2 13 9 1 71 

Source: Social Survey-2019 Infotech consultants 

 

H)  Housing Condition 

When considering the condition of the houses of the directly affected families, 59.7 percent are 

permanent houses while 36 percent are semi-permanent houses. Details regarding the affected 

houses are given in Table 3.31 and 3.32 below. 

Table 3.31 Nature of the Houses 

Nature of Houses No % 

Permanent 141 59.7 

Semi-Permanent 84 35.6 

Temporary 11 4.7 

Total 236 100 

Source: Social Survey Infotech consultants 

Table 3.32 Floor area of the affected houses 

Floor Area of the house  No of HH % 

Less than 500 Sq. Ft. 40 17.1 

500 - 750 Sq. Ft 112 47.3 

750 - 1,000 Sq. Ft 46 19.4 

1,000 - 1,250 Sq. Ft. 18 7.8 

1,250 - 1,500 Sq. Ft. 11 4.7 

1,500 - 2,000 Sq. Ft. 7 3.1 

>2,000 Sq. Ft. 2 0.8 

Total 236 100.0 

Source: Social Survey Infotech consultants 

 

I) Access to other facilities 

Access to Water Supply 

According to the socio-economic survey, only 2 families are having access to pipe born water 

and most of them (116 families) use wells to meet the drinking and domestic water 

requirements. People have access to several drinking water facilities available within the area. 

However, a significant number of households depend on common wells and river or streams to 
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meet their drinking water needs. During the dry season, when the ground water level goes 

down, these dug wells are also affected causing water shortages.  

Table 3.33 Drinking water availability  

Drinking Water No % 

Pipe born water 2 0.8 

Own well 92 39.0 

Well in the neighborhood 24 10.2 

Tube wells 1 0.4 

Common wells 27 11.4 

Water ways 12 5.1 

Rivers 72 30.5 

Rain water 1 0.4 

Other 5 2.1 

Total 236 100.0 

Source: Social Survey 2019, Infotech consultants 

 

J) Access to electricity and other basic infrastructure facilities 

The main source of energy for most people is electricity from the national grid that serves 94.1 

percent of the affected houses. Of the total 236 housing units a considerable number (5.1%) 

still depends on kerosene oil lamps (Table 3.34). Only 79 percent of the families have access 

to water sealed toilets while 18 families do not have access to toilets (Table 3.35). Out of the 

236 houses 96% have communication facilities, mainly mobile phones (Table 3.36).  

Table 3.34 Lighting 

Type No % 

Electricity 222 94.1 

Solar Panel 2 0.8 

Kerosene oil 12 5.1 

Total 236 100 

Source: Social Survey Infotech consultants 

 

  Table 3.35 Toilet facilities availability  

Toilets No % 

Water Sealed 186 78.8 

Pit 25 10.6 

Temporary 7 3.0 

No 18 7.6 

Total 236 100 

Source: Social Survey Infotech consultants 
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Table 3.36 Telephone facilities availability  

Telephone No % 

Fixed 4 1.7 

CDMA 3 1.3 

Mobile 219 92.8 

No 10 4.2 

Total 236 100.0 

Source: Social Survey Infotech consultants 

 

K) Main Income/Livelihood Sources  

According to the poverty indicators, Monaragala district is ranked as one of the poorest districts 

in Sri Lanka. This is highlighted by the number of “Samurdhi” subsidy recipients, which 

accounts for 40% of total population. This level of poverty can be attributed to inadequate 

economic activities.  

Table 3.37 Income level of the affected families 

Income Range (Rs.) No. of Families % 

<5,000 4 1.7 

7,501 - 10,000 6 2.5 

10,001 - 15,000 12 5.1 

15,001 - 25,000 24 10.2 

25,001 - 50,000 47 19.9 

50,001 - 100,000 91 38.6 

100,001 - 200,000 46 19.5 

>200,000 6 2.5 

Total 236 100.0 

Source: Social Survey Infotech consultants 

 

Poverty among families inhabiting the inundation area is low compared to the data available at 

the DS office. For the resettlement surveys they may have declared the real income with the 

aim of receiving a better compensation package.  

 

Assets owned by the affected families 

As a farming community most of them are having agricultural equipment. Some of them are 

owners of vehicles such as tractors, lorries and vans. Three-wheeler is a popular vehicle in the 

area used for transportation. 
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Table 3.38 Assets Owned 

 

 

 

 

 

Source: Social Survey Infotech consultants 

 

L) Livelihood Activities 

The project will result in significant social and economic benefits to the Monaragala district. 

According to the feasibility report of Kumbukkan Oya “so far, no large-scale investments have 

been made for this district. Through various foreign funded projects were implemented to 

alleviate poverty, any significant impact can be seen with respect to addressing the core issues 

faced by the public. The living standards and income level of the farming communities are 

below the national average compared to other farming communities”. Poverty is a major 

problem prevailing in the area.   

 

However, there will also be significant negative socio-economic impacts on the livelihoods of 

people including agriculture and livestock. Currently, they are cultivating between 1-2 acres of 

land. They are also cultivating other field crops rather than paddy. Pepper, cinnamon, rubber, 

cloves, fruit trees and timber trees are the main cash crops cultivated. Therefore, their 

livelihoods depend on cultivation of cash crops that makes it possible for them to have a 

reasonable income. At present the farmers are able to earn more than Rs. 200,000 per acre. 

Further, a significant portion of their livelihoods also depends on Chena cultivation. Green 

gram, maize and vegetables are the other field crops cultivated by chena farmers. 

  

3.3.4. Socio Economic Details of Partially Affected Families in the Inundation Area 

There are 221 partially affected families. Partially affected indicates that their land will be 

affected but their houses or residential lands are not affected. These families are not physically 

displaced but economically displaced. These 221 families are located in 3 GN divisions: 

Rattanadeniya (108), Pallegama (61) and Mailagasthenna (52). Pallegama and Mailagasthenna 

GN divisions belong to Medagama DS division and Rattanadeniya GN division is belongs to 

Badalkumbura DS division. Altogether 239 land lots belonging 221 families were identified 

Assets Total Number of assets (Sum) 

Cattle/ Buffalos /pigs/ cocks/goats 75 

Agricultural Equipment 315 

Tractors 5 

Lorries 4 

Vans/Cars 3 

Bicycles 6 

Three Wheelers 89 

Motorcycles 92 

Washing Machines 3 

Televisions 184 

Radios 164 

Refrigerators 68 

Water Pumps 98 

Rubber Chock Machines 3 
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under the partially affected category. All these families will lose their livelihood due to loss of 

agricultural lands.  

 

Details of land ownership and extent to be inundated 

The total extent of land belonging to the partially affected families is 335.9 acres. Affected 

highland extent is 315 acres and paddy land extent are 20.9 acres.  The details about the affected 

lands belong to partially affected families by DSD and GND level is given below Table 3.39. 

 

Table 3.39 Affected land extend belong to partially affected families – DSD wise 

DS Division Highland/paddy/Commercial 

Highland (Acres) Paddy Land (Acres) Total (Acres) 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Medagama 232.72 172.78 2.5 2.21 235.22 174.99 

Badalkumbura 182.65 142.24 21.5 18.74 204.15 160.97 

Total 415.37 315.02 24 20.95 439.37 335.97 

Source: Social Survey- 2019 Infotech consultants 

 

The land ownership of the affected highlands with an extent of 315 acres are as follows: 124 

acres under permits, 45.5 acres under freehold (Sinnakkara), 34.2 acres are under grants. It 

should be noted that 98.67 acres are encroached while another 12.56 acres are used without 

titles. Details shown in Table 3.40. 

 

Table 3.40 Affected land extent (GND wise) belong to partially affected families   

GN Division Highland/paddy/Commercial 

Highland (Acres) Paddy Land (Acres) Total (Acres) 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Rattanadeniya 232.72 172.78 2.5 2.21 235.22 174.99 

Mailagasthenna 80.38 65.13 10 8.75 90.38 73.88 

Pallegama 102.28 77.11 11.5 9.99 113.78 87.1 

Total 415.37 315.02 24 20.95 439.37 335.97 

Source: Social Survey- 2019 Infotech consultants 

 

Out of 20.95 acres of affected paddy lands belonging to partially affected families, 5.58 acres 

under permits, 6.75 acres are on freehold or grants and another 6.65 acres are encroached.  
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Table 3.41 Type of ownership of partially affected families 

Ownership Highland/paddy/Commercial 

Highland (Acres) Paddy Land (Acres) Total (Acres) 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Total 

Extent 

Extent to be 

inundated 

Permits 159.18 124.02 8.00 5.58 167.18 129.6 

Freehold 54.54 45.51 6.75 6.72 61.29 52.23 

Encroached 137.5 98.67 7.25 6.65 144.75 105.32 

Does not have a deed 22.75 12.56 1.5 1.5 24.25 14.06 

Jayaboomi 41.4 34.26 0.5 0.5 41.9 34.76 

Total 415.37 315.02 24 20.95 439.37 335.97 

Source: Social Survey- 2019 Infotech consultants 

 

Considering the highlands; total number of plots are 239. When considering the type of 

ownership, out of 239 highland plots 36 (15.1%) are under freehold ownership, 27 (11.3%) are 

under grants. Majority of 95 (39.7%) account for permits and 65 (27.2%) are encroached. 

Considering the paddy lands total number of plots are 38. When considering the type of 

ownership, out of the 38 plots 14 (36.8%) are under free hold ownership, 9 (23.7%) are permits. 

11 (28.9%) account for encroached. 1 plot is under a grant and remaining do not have a legal 

title.  

 

Table 3.42 Type of ownership – lot wise 

Ownership Highland/paddy/Commercial 

Highland Paddy Land Total 

No. % No. % No. % 

Permits 95 39.7% 9 23.7% 104 37.5% 

Freehold 36 15.1% 14 36.8% 50 18.1% 

Encroach 65 27.2% 11 28.9% 76 27.4% 

Haven't deed 16 6.7% 3 7.9% 19 6.9% 

Jayaboomi 27 11.3% 1 2.6% 28 10.1% 

Total 239 100.0% 38 100.0% 277 100.0% 

Source: Social Survey- 2019 Infotech consultants 

 

Considering the size of the highland plots; majority (123 plots) are between 1-2 acres. 96 plots 

are between 2 to 5 acres and 5 are more than 5 acres. There are 15 plots, which is less than 1 

acre. 
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Table 3.43 Size of the land plots -Highlands 

Range 

(Acres) 

Ownership 

Permits Legal Title - 

Sinnakkara 

Encroach Do not 

have a deed 

Jayaboomi Total 

0.5 - 1.0 4 2 2 1 6 15 

1.0 - 2.0 48 25 29 10 11 123 

2.0 - 5.0 42 8 31 5 10 96 

>=5 1 1 3 0 0 5 

Total 95 36 65 16 27 239 

Source: Social Survey- 2019 Infotech consultants 

When considering the size of the paddy land plots; majority (37 plots) are less than 2 acres. 

There is one plot in between 2 to 5 acres.  

  

Table 3.44 Size of the land plots- Paddy lands 

Range 

(Acres) 

Ownership 

Permits Legal Title - 

Sinnakkara 

Encroach Do not 

have a deed 

Jayaboomi Total 

0 – 2 8 14 11 3 1 37 

2 – 5 1 0 0 0 0 1 

Total 9 14 11 3 1 38 

Source: Social Survey- 2019 Infotech consultants 

Based on their declared income levels, one fourth of the population are below the poverty level. 

26 percent of the families receive less than Rs. 15,000 per month. Only 35 percent has an 

income more than Rs. 50, 000 per month.  

 

Table 3.45 Monthly income of the families in project area 

Income range (Rs.) No % 
Cumulative 

% 

<=5,000 16 7.2 7.2 

5,001 - 7,500 11 5.0 12.2 

7,501 - 10,000 15 6.8 18.9 

10,001 - 15,000 16 7.2 26.1 

15,001 - 25,000 25 11.3 37.4 

25,001 - 50,000 62 27.9 65.3 

50,001 - 100,000 55 24.8 90.1 

100,001 - 200,000 16 7.7 97.7 

>200,000 5 2.3 100.0 

Total 221 100.0  

Source: Social Survey -2019 Infotech consultants 
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3.3.5. Socio Economic Details of the Affected Families in Tunnel Area and New Canal 

Area 

There are some affected families as a result of construction of the tunnel traces and powerhouse 

(LBPH area and RBPH tunnel area). This section is included in the downstream area of the 

dam site. While most of the 5.22 km tunnel area is located underground, a small portion near 

the dam is located above-ground. The RAP team has carried out surveys covering a 25m width 

of strip on each side of the tunnel trace from its center line.   

 

In addition, a new canal will be constructed to provide water to the command area. Thus, some 

lands along the canal will need to be acquired. The new canal area to distributes water for 

existing agricultural land and newly identified agricultural lands in Monaragala and 

Siyambalanduwa DSDs. The LBPH connect with Hulanda Oya and the water floors towards 

Muppane GND crossing the Monaragala town area. From the Muppane GND Hulanda Oya 

crosses the Hulandawa Wama or left GND until its Southern end. The new canal starts from 

Hulanda Oya Anicut and it runs through Marawa, Weheragala, and Pahatha Arawa until it 

meets Ethimale tank. This existing Hulanda Oya and new canal is feeding several small tanks 

in between. The length of entire new canal is about 30 km.  

 

This information highlight that the Kumbukkan Oya Reservoir Project is a complex project 

having three main components and sub components. Power house and tunnel area and new 

canal area are having some partially affected lands and occupants and its nature is changing 

from place to place due to land ownership patterns. Specially, new canal area is mainly crossing 

government lands occupied by squatters and encroachers. The social study identified current 

land owners who are having relatively lengthy records and social activities with these affected 

lands.   

 

All the families along the tunnel trace surface will not be affected because the tunnel trace is 

running underneath the ground and mainly having long distance to the surface. However, the 

ID is in the view of keeping the 25m width of strip on each side, along the tunnel trace from its 

center line as a reservation area for safety reasons. If so, it is required to acquire the lands along 

the tunnel trace and there will be a considerable impact to the livelihood of the community.   

 

According to the Table 3.46 below the total extent of the affected area is 96.08 Acres. Impact 

on residential lands, agricultural lands, barren lands account for 25.47 Acres, 69.86 Acres and 

0.75 Acres respectively.  
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Table 3.46 Type of Lands and Number of Land Owners in Powerhouses, and Tunnel Area 

Type of Land Number 
Total Area 

(Perch) 

Total Area 

(Acres) 

Affected Area 

(Perch) 

Affected Area 

(Acres) 

Residential 18 4,817 30.10 4,076 25.47 

Barren  1 120 0.75 120 0.75 

Agricultural 46 16,778 104.86 11,178 69.86 

Total 65 21,715 135.71 15,374 96.08 

Source: RAP Study, 2018 

 

The total width of the proposed new canal is 30 meters and the length is 30 km. In the new 

canal area, the total affected land area is 26.6 acres out of which 23.1 acres are residential lands 

and 2.93 acres are agricultural lands. For details see the Table 3.47 below.  

Table 3.47 Type of Lands and Number of Land Owners in New Canal Area 

Type of 

Land 
Number 

Total Area 

(Perch) 

Total Area 

(Acres) 

Affected 

Area (Perch) 

Affected 

Area (Acres) 

Residential 28 17,196 107.47 3,697.5 23.10 

Agricultural 4 1,714 10.71 470 2.93 

Total 32 18,910 118.18 4,167.5 26.03 

Source: RAP Study, 2018 

 

Affected Land Extent and ownership in Powerhouse and Tunnel Area  

Considering about affected land extent of the Power house and Tunnel Area, 96.08 acres will 

get affected. When considering the ownership of the affected area the majority (69.2%) are 

having deeds. 67.1% are freeholds and remaining of 2.1% are grants. 7.6% of the extent are 

issued under permits.  5.5% are permit pending and 5.2 % are not having any kind of ownership. 

However out of the total extent of 15,374 perches 11,794 (76.7%) perches owned to households 

who are having legal ownership such as grant, freehold or permits. (See Table 3.48) 

Table 3.48 The Type of Ownership and extent in Powerhouse, and Tunnel Area 

Type of Ownership  
Total Area 

(Perch) 
% 

Individual deed 10,283 66.9 

Gifted/under control 30 0.2 

Jayaboomi/Swarnaboomi 320 2.1 

Permit issued 1,161 7.6 

Permit pending 840 5.5 

No deed or permit 800 5.2 

Other 1,940 12.6 

Total 15,374 100.0 

Source: RAP Study, 2018 
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Affected Land Extent and ownership in New Canal Area  

The land ownership in the new canal area is also has a similar pattern however, 

Jayaboomi/Swarnaboomi and permit holders are high. The majority (41.8%) are having 

freehold (Sinnakkara) deeds. 28.1% are grants. The percentage of permit issues are 17 percent. 

Others accounts for 12.8 percent.  For more details see Table 3.49 below. 

Table 3.49 The Type of Ownership and extent in New Canal Area 

Type of Ownership  Affected Area (Perch) % 

Gifted/under control 14 0.3 

Individual deed 1743.5 41.8 

Jayaboomi/Swarnaboomi 1169 28.1 

Permit issued 707 17.0 

Other 534 12.8 

Total 4167.5 100.0 

Source: RAP Study, 2018 

 

Impacts on residential buildings 

There are 37 affected residentials/ businesses in the Powerhouse and Tunnel area and New 

Canal. Out of these 22 come under the Tunnel area and the remainder (15) are in the new canal 

area. However, there are about 21 residential buildings and 1 business venture in the area 

affected by the tunnel trace while 12 residential buildings and 3 trade and business building are 

located in the area affected by the new canal.  All these families could be considered as fully 

affected families.  

 

Table 3.50 No. of buildings located in the Powerhouse, Tunnel area and New Canal area  

Type of Materials Used for Floor/Wall/Roof 

Power house &Tunnel 

area New Canal 

Number 

buildings % 

Number 

buildings % 

Thatched simple hut 2 9.1   

Mud/brick/tiled roof 1 4.5 1 6.7 

Cement/brick or cement block /tiled roof or Asbestos roof 4 18.2 2 13.3 

Cement/brick or cement block /GI sheet roof 10 45.5 6 40.0 

Tiled/brick or cement block /tiled roof or Asbestos roof 2 9.1   

Tiled/ brick or cement block/concrete roof 2 9.1 1 6.7 

Other 1 4.5 5 33.3 

Total 22 100.0 15 100.0 

Source: Based on Resettlement Action Plan- ID- 2019   
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Land Use pattern and Extent of crops affected in the Powerhouse, Tunnel Area and New 

Canal area  

There is a significant number of cultivated crops in the Powerhouse and Tunnel area. These 

include paddy, coconuts, fruits, annual crops and timber. Further, 22.9 % of lands affected are 

rubber plantations followed by paddylands that accounts for 20.3%. Coconut is also affected 

significantly, which is account for 10.6%. Timber and fruit trees are also found in these areas. 

The details are given below Table 3.51  

Table 3.51 Affected extent and quantity of crops Cultivated in Powerhouse and Tunnel 

Area  

Crop 
Affected Quantity Total Area (perch) Affected Area (perch) 

Number % Number % Number % 

Paddy (kg) 32436 51.6 4040 15.2 3935 20.3 
Banana (bushes) 720 1.1 1038 3.9 945 4.9 
Coconut/king coconut (trees) 1145 1.8 2740 10.3 2052 10.6 
Mango (trees) 130 0.2 955 3.6 534 2.8 

Bread fruit (trees) 3 0.0 20 0.1 20 0.1 
Jack (trees) 45 0.1 1135 4.3 978 5.1 
Lemon/Lime (trees) 1017 1.6 790 3.0 525 2.7 
Fire wood (trees) 30 0.0 245 0.9 40 0.2 
Timber (trees) 1295 2.1 1745 6.6 1670 8.6 
Rubber (trees) 9700 15.4 6853 25.8 4435 22.9 

Cocoa (trees) 790 1.3 1080 4.1 520 2.7 
Fruit Plants (trees/bushes) 110 0.2 327 1.2 141 0.7 
Other 15448 24.6 5600 21.1 3565 18.5 

Source: RAP Study, 2018 

 

In the new canal area coconut cultivation is prominent and account for 47.2 percent of total 

Lemon / lime and timber trees are also significant.  Paddy, rubber and fruit trees also exist in 

the area. More details furnished in Table 3.52 below. 

 

Table 3.52 Crops Cultivated, Affected Quantity and Affected Area in New Canal Area 

Crop 
Affected 
Quantity 

% 
Total Area 

(perch) 
% 

Affected Area 
(perch) 

% 

Paddy (Kg) 410 22.2 775 4.6 209 5.8 
Coconut/king coconut (trees) 387 21.0 8470 50.3 1693 47.2 
Mango (trees) 104 5.6 1308 7.8 214 6.0 

Jack (trees) 54 2.9 128 0.8 54 1.5 
Lemon/Lime (trees) 82 4.4 1908 11.3 464 12.9 
Orange (trees) 0 0.0 20 0.1 10 0.3 
Timber (trees) 220 11.9 1562 9.3 370 10.3 
Rubber (trees) 229 12.4 936 5.6 223 6.2 
Cocoa (trees) 160 8.7 160 1.0 74 2.1 

Perennial crops  45 2.4 840 5.0 122 3.4 
Other 154 8.3 718 4.3 156 4.3 

Source: RAP Study, 2018 
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Usually, their homestead is multi-purpose and having variety of crops cultivated. It is witnessed 

that when they recognized their lands the entire portion of land cultivated has identified as 

residential unit of land.  

 

Common Utilities Availability  

Considering about the common utilities available in Powerhouse and Canal Area, 77.3% are 

having electricity, 59.1 are having pipe born water and 77.3 % have telephone facilities. For 

details see the Table 3.53 given below.  

Table 3.53 Common Utilities Available in Powerhouse, and Canal Area 

Utility Response 
Residential 

house 
Rented 
house 

Other Total 

Availability of Electricity 
Yes 17 0 0 17 
No 3 1 1 5 

Total   20 1 1 22 

Availability of Telephone 
Yes 17 0 0 17 

No 3 1 1 5 
Total   20 1 1 22 

Availability of Pipe Borne 
Water 

Yes 13 0 0 13 
No 7 1 1 9 

Total   20 1 1 22 

Source: RAP Study, 2018 

 

It was observed that the new canal area is having the least developed social infrastructure 

facilities as illustrated in Table 3.54 below.  

Table 3.54 Common Utilities Available in New Canal Area 

Utility Response  
Residential 

house 

Trade / 

business 

Abandoned 

/ not in use 
Total % 

Availability of Electricity 
Yes 8 0 0 8 53.3 

No 3 3 1 7 46.7 

Total    11  3  1 15 100.0 

Availability of Telephone 
Yes 1 0 0 1 6.7 

No 10 3 1 14 93.3 

Total    11  3  1 15 100.0 

Availability of Pipe Borne 

Water 

Yes 5 0 0 5 33.3 

No 6 3 1 10 66.7 

Total    11  1  1 15 100.0 

Source: RAP Study, 2018 

 

3.4 Agricultural Aspects 

3.4.1 Baseline Details of Existing and Proposed Agricultural Activities  

The main economic activity of majority of the people in the existing and proposed project area 

is agriculture or agriculture related. Lack of water for agriculture is one of the main constraints 

that farmers are facing continually. Availability of water in adequate quantities, in the correct 

place at the correct time is an essential requirement for commercial agriculture production. 
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Though, people in the proposed project area are undergoing hardships due to water scarcity, 

Kumbukkan Oya flows through the area, but is not fully utilized for agricultural and other 

domestic requirements. Moreover, lack of other economic activities outside agriculture sector 

is a serious problem which is further exacerbated as no large-scale investment are coming into 

the region due to lack of infrastructure facilities. 

 

There are several minor tanks in the area and their water holding capacity has declined over 

the years due to poor maintenance. The condition of these tanks is poor and the storage capacity 

is low due to siltation, weeds, seepage losses, weak bunds and defects in sluice gates. Also, 

water conveyance canal systems in most of the minor tanks are poorly maintained and as a 

result the water use efficiency is low. Lack of funds for rehabilitation of these tanks is a major 

constraint to increase the storage capacity of these tanks.  

 

3.4.2 Existing cropping pattern: 

The cropping pattern in the proposed project area shows many similarities to the cropping 

patterns practiced in other parts of the Monaragala district. Based on the source of water used, 

crop production systems in the project area can be divided into two broad categories: Rain-fed 

and Irrigated. Irrigated agriculture includes: Paddy based farming systems under gravity 

irrigation; Upland cultivation under gravity irrigation and Upland cultivation with lift 

irrigation. 

 

Rain-fed farming system is characterized by three components: Homesteads; Upland (‘Chena’) 

cultivation; and paddy cultivation and they are closely related to each other. Uplands are 

generally located in the catchment area of the minor tank which were originally covered with 

forest and part of this area has been used for slash and burn (‘Chena’) system of cultivation. 

Coarse grains, grain legumes, and low-country vegetables are cultivated under rain-fed 

conditions. The productivity of these lands depends on the in-situ rainfall received and its 

distribution, fertility status of the soil and crop management. Most of these lands are degraded 

due to continuous cultivation without adopting any soil conservation measures. 

  

➢ Homestead cultivation: 

Homesteads are one of the important components of agriculture in the proposed project area 

and will provide most of the basic food needs (vegetables, fruits, grain legumes, cereals and 

medicinal plants) of the farm family and the community. In addition, the excess production is 

sold in village markets (pola) and/or shared with the neighbours. In addition, home gardening 

provides basic nutrition requirements of the family, especially the basic minerals and vitamins 

required for a healthy life. However, the present status of many home gardens in the project 

area is not in a satisfactory state in terms of productivity. A good home garden incorporates a 
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high level of agro-biodiversity that provides a diverse and stable supply of socio-economic and 

service benefits to householders. 

 

Though accurate data is not available on the contribution of this component to the rural 

economy, scientific homestead development should be given high priority in the resettlement 

program of the project. The present homesteads are not established systematically and as a 

result the productivity is low. One shortcoming in the existing homesteads is overcrowding the 

limited land area with too many species of plants and as a result sunlight is not evenly 

distributed within different canopy levels.   

 

➢ Rain-fed upland cultivation 

Majority of uplands are cultivated under rain-fed conditions and most of these lands are former 

“Chena” lands where shifting cultivation was practiced. During times when shifting cultivation 

was allowed, plots of land were cultivated on short-term basis, and then abandoned when soil 

loses its fertility and shift to another virgin land. However, at present, shifting cultivation is 

illegal and crops are cultivated on the same land continuously for a long period of time with no 

proper soil conservation practices. As a result, the soil fertility levels are low and most of these 

lands can be classified as degraded lands.  

 

For cultivation of these lands with seasonal crops land preparation has to be done season after 

season and if correct soil conservation measures are not adopted, heavy rains that follow 

aggravates soil erosion. Also, the present system of rain-fed upland crop production uses least 

amounts of labour, external inputs and capital. Crop yield in these lands depends primarily on 

the natural fertility of the soil, terrain, climate, and the availability of water. To increase the 

productivity of these type of lands in the proposed project area, the present system of cultivation 

needs to be converted to a more long-term cyclical farming system so that soils are managed 

in a sustainable way with minimum disturbance to the soil. 

 

3.4.3 Cropping pattern proposed by the project 

 The proposed cropping pattern for new irrigation areas which will be developed by the project 

has been decided after studying different aspects such as suitability of crops, financial benefits 

that farmers can achieve, economic benefits that the country gain, need of the country etc. As 

given in Table 3.55 out of the total extent of 13,415 Acres, majority extents of new lands 

particularly in the LB canal command area have been proposed for OFC cultivation.  
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Proposed Table 3.55 Cropping Pattern for Kumbukkan Oya Reservoir Project 

1. Right Bank Canal   

A. Kumbukkan Oya Anicut 

Crop 
Existing (ac) New Land (ac) Total Proposed (ac) 

Maha Yala Maha Yala Maha  Yala 

Paddy 2,000 1,500 0   2,000 1,500 

Green gram 0 0 0 250 0 250 

Cowpea 0 0   250 0 250 

Sub-total (RB1) 2,000 1,500 0 500 2,000 2,000 

B. Nugamandiya Anicut (RB2) 

Paddy 0 0 1100 350 1100 350 

Green Chillies  0 0 0 450 0 400 

Green gram 0   250 550 250 600 

Sub-total (RB2) 0 0 1,350 1,350 1,350 1,350 

Total Acs (RB)  2,000 1,500 1,350 1,850 3,350 3,350 

2. Left Bank Canal 

C. Hulandawa Anicut 

Paddy 225 75 0 0 225 75 

Green Chilies 0 0 0 150 0 150 

Sub Total (LB1) 225 75 0 150 225 225 

D. In between Hulanda Oya anicut and Ethimale Tank 

Paddy 0 0 1100 800 1100 800 

Green Chilies 0 0 450 600 450 600 

Maize 0 0 2,150 2,000 2150 2000 

Ground Nut 0 0 600 700 600 700 

Vegetables 0 0 2,500 2,500 2500 2500 

Big Onion 0 0 200 400 200 400 

Sub-total (LB2) 0 0 7,000 7,000 7,000 7,000 

E. EthimaleTank including Wattarama 

Paddy 1,300 1,300 0 0 1,300 1,300 

Green Chillie  0 0 500 300 500 300 

Vegetables 0 0 500 500 500 500 

Big Onion 0 0 0 200 0 200 

Sub-total (LB3) 1,300 1,300 1,000 1,000 2,300 2,300 

F.  Kotiyagala 

Paddy 450 225 0 0 450 225 

Green Chilie 0 0 90 90 90 90 

B'Onion 0 0 0 225 0 225 

Sub-total (LB4) 450 225 90 315 540 540 

Total (LB) 1,975 1,600 8,090 8,465 10,065 10,065 

Project Total 3,975 3,100 9,440 10,315 13,415 13,415 

 



 

95 
 

However, it is important to examine whether these are the crops that would produce the best 

economic benefits by investing huge amount of capital in the project. It is usually better to 

design irrigation conveyance system of the project that permits cultivation of different 

crops/crop groups instead of mono cropping or a few crops. Apart from technical reasons, crop 

diversification allows farmers to spread their workload and it also helps small farmers to 

minimize the risks, satisfy household nutrient requirements and gives the flexibility to respond 

to market demand. 

  

In identifying suitable crops for the newly developed lands, it is important to study the crops 

cultivated in similar environments and analysing their performance in those situations. In trying 

to identify suitable crops, factors such as adaptability to the environment, performance (yield), 

market demand and economic benefits were considered. For this purpose, data available in 

most recent years on extents cultivated, their production and farmers acceptance to cultivate 

them are the simple indicators that were used in identifying these proposed crops. 

 

3.4.4 Livestock Production 

Livestock production is not very popular among farmers in many areas of the Monaragala 

district. However, livestock production is another sector that has a good potential, if necessary, 

action is taken to solve the constraints faced by the farmers. Of the different sub-sectors of 

livestock production, dairy production is the most important sub-sector, but the cattle 

population and their milk production are low when compared with other districts. Small scale 

domestic poultry production is the sub-sector where families rear a few birds for eggs and no 

accurate information is available of the status of this sub-sector.  However, domestic poultry 

production provides substantial incomes to farmers who are involved in this. The productivity 

of dairy cows is very low due to several factors.  

Table 3.56 Information on the dairy production in project related DS Divisions of 

Monaragala District 

DS Division 
Population 

Ave. total daily 

milk prod (L) 

Ave. milk prod. 

per cow (L) 

Cow Buffalo Cow Buffalo Cow Buffalo 

Madagama 209 1 451 2 2.16 2.0 

Siyambalanduwa 1089 1186 1980 2372 1.82 2.0 

Monaragala 852 0 2019 0 2.37 0.0 

Badalkumbura 449 16 1213 32 2.7 2.0 

Wellawaya 1450 2754 3812 5508 2.63 2.0 

Buththala 1377 545 3517 1090 2.55 2.0 

Source: Department of Census and Statistics 

Note: Wellawaya and Siyambalanduwa data includes Informa on from Thelulla and 

Ethimale VS Divisions, respectively. 
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The basic information collected on dairy farming in the proposed project area is presented in 

Table 3.56 The productivity of animals is less than 3 L of milk for cattle and 2 L for buffalo. 

Wellawaya has the largest cattle and buffalo population followed by Siyambalanduwa. 

 

3. 5 Cultural, Historical and Archaeological Aspects   

According to the field studies carried out within the Kumbukkan Oya project area by AIA team, 

41 archaeologically important sites have been identified. A brief description of the identified 

sites is given in Table 3.57.  

 

Monaragala is the second largest district of the Uva Province and it’s located in the South- 

Eastern part of Sri Lanka. It is believed that this area is called “Wellassa” by ancient residents, 

because of the riots, which took place in this area during 19th century. On the other hand, it is 

believed that the name 'Wellassa' was derived from the cultivation of hundred thousand acres 

of paddy fields. This area was part of the ancient Rohana kingdom. The Monaragala got its 

name from a native Singhalese meaning of "peacock habitat rock". The majority of the area of 

this district is covered with natural forest. Therefore, wildlife such as elephants, deer, wild 

boars, and other wild animals can be easily spotted in this area.  

  

There are many Prehistorical and historical places located in the district. At least, more than 

150 protected Monuments are named by Department of Archaeology, Sri Lanka. There have 

been some research studies on Prehistoric sites such as Telulla, Galge, Buttala, Okkampitiya, 

and Nilgala. In the 1890s, the Sarasin brothers conducted excavations in the area, where human 

skulls and animal remains were found. It was a milestone in the history of the research. There 

are many historical sites in the area, which are related to a number of events in the history of 

Sri Lanka. 

 

Yudaganawa, Buduruwagala, Galabaddha, and Maligawila are among the main religious 

heritage sites located in this district and there are many more scattered throughout. Rohana 

Kingdom was founded by a brother of Princess Bhaddakkachayana who came from East India 

in the 6th century. According to Mahawamsa, Mahanama was the first ruler of the kingdom. 

After that, the Rohana kingdom began to adapt itself politically. According to the literary and 

archaeological sources, the history of this area is made up of several historical events related 

to the two sons of King Kavantissa, Dutugemunu and Saddhatissa. According to the legend, 

the temple of Dematamalvihara is where King Saddhatissa has taken refuge after being 

defeated in battle with King Dutugemunu. The economic development of the area by the rulers 

of the kingdom of Magama indicates that there was political stability. This Kingdom 

contributed to the security of King Walagamba and the organization of the army was important 

to him during the invasion of Anuradhapura. Accordingly, the sources confirm that King 

Parakramabahu I (1153 –1186 AD) conducted political and religious activities in the area 

during the Polonnaruwa era. According to the prevailing ruins, the Undundora Monaragala, 

which was identified as the administrative centre of Devi Sugla of the Polonnaruwa era, was 

developed around Galabedda. There are occasional reports of events related to this kingdom 

during the Kandyan period after the Polonnaruwa Kingdom. 
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Table 3.57 Summary of the Identified Archaeological sites and remains in the Kubukkan Oya project Area  

Locati

on No. 
Name Short Description DS Division GS Division 

GPS Coordinates 

Latitude Longitude 

L1 
Dummalathanna 

temple 

Due to natural forces part of the temple going 

to be collapsed but stupa and image house 

newly built.  

Badalkumbura Pallegama 6.954924 81.263330 

L2  
Veherabandithanna 

temple   
Ruined small stupa terrace   Badalkumbura  Walasella  6.96341  81.23240  

L3  Veheragoda temple  Ruined and new monastery buildings are there  Badalkumbura  Athala  6.85173  81.24728  

L4 
Horagolla- Pottery 

deposit  
Ancient pottery deposit  Madagama Mandagama 6.935824 81.280701 

L5 Ancient dam 
The dam has built across Kubukkan Oya in 

British period 
Monaragala Kubukkana 6.80704 81.29578 

L6  Silva's tank  A well functioned tank   Monaragala  Batugammana  6.924910  81.320206  

L7  Iron slag  The most probably iron casting site   Monaragala  Batugammana  6.924910  81.320206  

L8  
Batugammana - 

Pottery deposit  
Ancient pottery deposit  Monaragala  Batugammana  6.909998  81.338631  

L9 Mayuragiri Temple  
Temple with dripped-ledge caves, inscriptions 

and ruins.  
Monaragala Waliyaya 6.899300 81.354474 

L10 
Veherayaya- ruined 

site 

The Remains of a stupa vandalized by treasure 

hunters, building structure with numbers of 

stone pillars 

Butthala Koonkatiya 6.726272 81.296503 
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L11 
Veherayaya- Pottery 

deposit 
Ancient pottery deposit Butthala Koonkatiya 6.72670 81.29729 

L12 
Habassa- ancient 

temple 

Temple with stupa, large scale sleeping 

Buddha image and other ruins 
Butthala Koonkatiya 6.695658 81.328369 

L13 
Bindunukadawawa- 

ruined tank 
Ruined tank Butthala Koonkatiya 6.687976 81.323702 

L14 
Bindunukadawawa- 

Pottery deposit 
Ancient pottery deposit Butthala Dambeyaya 6.68655 81.33110 

L15 
Bindunukadawawa-

rock alignment  
Rock alignment, the function is not clear  Butthala Dambeyaya 6.68655 81.33110 

L16 Habassa tank Abounded tank Butthala Koonkatiya 6.70075 81.31190 

L17 Diggodayaya- ruins A terrace with stone structure   Butthala Dambeyaya 6.70364 81.31436 

L18 
Diggodayaya- 

Pottery deposit  
Ancient pottery deposit Butthala Dambeyaya 6.70393 81.31526 

L19 
Keselwattha- 

Ancient dam 

The dam has built across Kubukkan Oya in 

Keselwattha area 
Butthala Pahalagama 6.733108 81.292827 

L20 Keselwattha- stupa 
The remains of a stupa of tomb vandalized by  

treasure hunters 
Butthala Pahalagama 6.735758 81.292015 

L21 Veherayaya -tank Functional tank  Butthala Koonkatiya 6.72287 81.29401 

L22 Naipenayaya-tank A new tank Butthala Koonkatiya 6.718416 81.298096 

L23 Ancient -cannel  Abounded Irrigation cannel  Butthala Koonkatiya 6.72765 81.29423 

L24 Dematamal viharaya Monastery complex  Butthala Helagama 6.75481 81.28828 
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L25 
Galtammandiya-

temple - Maligawila 
Monastery complex Butthala Galtamandiya 6.74580 81.32779 

L26 
Maligavila-Buddha 

image 

The highest free-standing Buddha image and 

monastery complex 
Butthala Maligawila 6.72838 81.35278 

L27 
Dambegoda-Bosath 

image 
The highest Bosath image in Sri Lanka Butthala Maligawila 6.726045 81.357192 

L28 Athimale tank A large-scale functional tank Siyambalanduwa Athimale 6.830007 81.458038 

L29 Thenagallantha tank A functional tank Monaragala Thenagallanda 6.789309 81.398308 

L30 
Itthakatuwa- pottery 

deposit 
Ancient pottery deposit Monaragala Thenagallanda 6.767780 81.422937 

L31 Itthakatuwa -tank A functional tank Monaragala Thenagallanda 6.771226 81.421400 

L32 Panuara-bund Abounded tank bund Monaragala Thenagallanda 6.751543 81.467197 

L33 Thislenviharaya 
Ancient monastery complex with dripped-

ledge caves 
Monaragala Kahambana 6.771275 81.382344 

L34 Senagalaarwa ruins Ancient monastery complex   Monaragala Kahambana 6.729558 81.455805 

L35 Watthegama- temple Temple with ancient ruins  Siyambalanduwa Watthegama 6.794022 81.501405 

L36 Athimale -Iron slag The most probably iron casting site  Siyambalanduwa Watthegama 6.772332 81.501694 

L37 
Moramalpokuna-

ruins 

Monastery complex with large numbers of 

stone pillars  
Siyambalanduwa Watthegama 6.790574 81.479816 

L38 
Moramalpokuna-

tank 
Abounded tank Siyambalanduwa Watthegama 6.793776 81.483720 



 

100 
 

L39 Kotiyagala- tank A large-scale functional tank Siyambalanduwa Watthegama 6.780795 81.506895 

L40 Wattarama ruins 
Temple with dripped-ledge caves, inscriptions 

and ruins. 
Siyambalanduwa Watthegama 6.791114 81.535048 

L41 Wattarama-tank A small-scale functional tank Siyambalanduwa Watthegama 6.802784 81.532150 
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CHAPTER 4  
 

4. ANTICIPATED ENVIRONMENTAL IMPACTS 
 

4.1 Impacts on the Physical Environment 

4.1.1 Soil erosion, siltation and land degradation aspects  

Land stability  

Geotechnical investigations (boreholes testing, geological/structural mapping) and geophysical 

studies can be used to understand land stability and soil erosion as well as designing of the dam 

axis, spillway sites, and tunnel. Therefore, the calculated values of core recovery (CR), rock quality 

designation (RQD), permeability in borehole investigations can be used to determine the 

subsurface geology and land stability of the project area. 

 

The geotechnical investigations were carried out along the right bank of the proposed bund axis in 

2010 by the Irrigation Department (Engineering Geology Division). In addition, China National 

Heavy Machinery Corporation (CHMC) completed site surveys and investigations in 2018. The 

current EIA report is comprehensively summarized all relevant and important information, and 

interpreted those previous results.  

 

Figure 4.1 shows boreholes results along the right bank of the proposed bund axis of Kumbukkan 

Oya, based on the Irrigation Department investigations in 2010. Therefore, land stability will be 

discussed according to the summarized boreholes data of DH1, DH2, DH3, DH4, and DH5 (Figure 

4.1). Surface geology can be divided into three sections (1) overburden/completely weathered 

rocks, (2) high to moderately weathered rocks, and (3) slightly weathered/fresh rocks, according 

to the five boreholes data from DH1 to DH5 along the right bank of the proposed bund axis of 

Kumbukkan Oya. No overburden was recorded in the boreholes of DH1 and DH2. The overburden 

and completely weathered rock thickness range from 1.5 m to 12.5 m in the boreholes DH3, DH4, 

and DH5. The bedrocks found beneath these boreholes are highly to moderately weathered rocks 

(numbered as 2) and slightly to fresh rocks (numbered as 3 in Figure 4.1)  

 

According to the feasibility report, the Lugeon value is greater than 70 in DH2, DH3, and DH5 at 

the initial depths of 14 m, 9.5 m, and 22m respectively. Therefore, it indicates high conductivity 

and many open cracks on the ground. On the other hand, the Lugeon value is less than 20 below 

the mentioned initial depths in DH2, DH3, and DH5 boreholes suggesting moderate conductivity 

and few partly open cracks on the ground. The Lugeon value is less than 20 at the initial depths of 
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5.5 m and 22 m in DH1 and DH4 boreholes, respectively. However, in DH1 and DH4 boreholes, 

the Lugeon values range from 20 to 50 below the mentioned initial depths. It indicates medium 

conductivity and some open cracks on the ground. Therefore, the Lugeon values should be given 

due consideration during design the grouting along the right bank of the proposed bund axis. 

According to the available geotechnical data, the ground improvement techniques should be 

implemented to increase the land stability of the proposed project area.  

 

Figure 4.1 Geological cross-section along the right bank of the proposed bund axis of 

Kumbukkan Oya. Where, (1) overburden and completely weathered rocks, (2) highly to 

moderately weathered rocks and (3) slightly to fresh rocks. 

China National Heavy Machinery Corporation (CHMC) completed a site survey and investigation 

in April, 2018. According to the information given in the report compiled by China National Heavy 

Machinery Corporation, the investigations listed in Table 4.1 have been completed.  



 

103 
 

Table 4.1 The list of site surveys and investigations completed by the China National Heavy 

Machinery Corporation (CHMC) in April 2018.  

 

Figure 4.2 shows a geological cross-section along the dam-axis of the Kumbukkan Oya Reservoir, 

based on-site surveys and investigations done by China National Heavy Machinery Corporation 

(CHMC) in 2018. This geological cross-section (Figure 4.2) also indicates previous investigations 

such as boreholes from DH1 to DH5 along the right bank of the proposed bund axis. The thickness 

of overburden and completely weathered rocks is high along the right bank compared to the left 

bank of the proposed bund axis of Kumbukkan Oya (Figure 4.2). Besides, the basement is mainly 

composed of granitic gneiss. Quartzite can be observed at the end corner of the left and right banks 

of the proposed bund axis of Kumbukkan Oya (Figure 4.2). Besides, the fractured rocks exposed 

were identified in the borehole depth of 23 m on the right bank, and detailed geological 

investigations must be performed for the stability of the right bank. Moreover, balance 

survey/detailed investigations should be carried out on the left bank along the dam axis before to 

beginning of the detailed design.      

Item Description Unit Quantity 

Region Review of Regional Geology (1:100000) km2 29.9 

 Reservoir area Geological mapping (1/1000) km2 6.8 

Dam site area Geological mapping (1/1000) km2 0.6 

Geological section (1/1000) Nr/km 1/0.7 

Headrace tunnel Geological mapping (1/1000) km2 0.6 

Geological section (1/1000) Nr/km 2/0.8 

Diversion canal and 

regulating weir 

Geological mapping (1/1000) km2 0.6 

Geological section (1/1000) Nr/km 2/0.8 

Powerhouse area Geological mapping (1/1000) km2 0.2 

Geological section (1/1000) Nr/km 2/1.4 

Building material Geological mapping (1/1000) km2 2.1 

Geological section (1/1000) Nr/km 5/3.2 

 

 

 

 

Drilling 

Auxiliary dam  hole/m 2/90.0 

Dam site area  hole/m 2/70.0 

Inverted siphon  hole/m 1/30.0 

Powerhouse  hole/m 1/30.0 

Total  hole/m 6/220.0 

 

Sampling 

Rock  group 5 

Water sample  group 10 

 

 

Lab Test 

Physical and 

mechanical indicators 

of rock 

 group  

5 

Chemical analysis of 

water quality 

 group 10 
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Figure 4.3 shows a geological map of Kumbukkan Oya dam site. The area is mainly composed of 

alluvium and eluvium sediments as Quaternary deposit, hornblende biotite gneiss, and granitic 

gneiss. Quaternary deposits (yellow colour in Figure 4.3): Alluvium is mainly composed of fine 

sand, cobble, and boulder, the thickness is 1-4 m. Eluvium is mainly composed of fine sand, coarse 

sand, angular gravel, and composed of little silt and clay. The thickness is 0.2-7.0 m. 

Accumulation: mainly composed of silver sand, fine to coarse sand, angular gravel, and rock block, 

the thickness is 0.2-7.0 m. Hornblende biotite gneiss (green colour in Figure 4.3): gneissic 

schistosity is developed, thin-medium thick stratified structure. Local thick stratified structure, 2 

joints developed generally, the rock mass is good-relatively good. Granitic gneiss (pink colour in 

Figure 4.3): gneissic schistosity is developed. Think-medium thick stratified structure, local thick 

stratified structure, 2 joints developed generally, the rock mass is good-relatively good.    

 

 

 

 



 

105 
 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2 Geological cross-section along the dam-axis of the Kumbukkan Oya Reservoir.    
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Figure 4.3 Geological map of Kumbukkan Oya dam site.
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According to preliminary design, a thin and low-lying pass can be identified on the left bank. 

Consequently, an auxiliary dam or cut-off wall was proposed for seepage control. China 

National Heavy Machinery Corporation drilled two boreholes (ZK01 and ZK02) along the 

auxiliary dam axis on the left bank (Figure 4.4). The overburden was recorded in both 

boreholes and underlain by highly weathered rocks and moderately to slightly weathered 

rocks (Figure 4.4). Interestingly, the rock contacts of granitic gneiss and quartzite were 

observed (Figure 4.4), and necessary precautions should be carried out during constriction 

for preventing seepages and differential weathering.       

 

The additional geotechnical investigations are recommended along the left bank of the 

proposed bund axis, and along the headrace tunnel trace. Geotechnical investigations should 

cover core drilling, boreholes testing, calculation of core recovery, calculation of rock 

quality designation, permeability test, and standard penetration test, etc. In addition, the 

understanding of subsurface geology should be carried out to confirm the foundation 

conditions along the tunnel axis before the excavation of the tunnel. Subsurface geology can 

be interpreted using geotechnical methods (e.g. several boreholes along the tunnel trace), 

geophysical methods (e.g. resistivity or ground penetration radar (GPR) studies) and/or 

geological and structural mapping. Tunnel mapping should be performed during the 

construction to identify/predict fracture zones/geological structures and to determine the 

types of ground support/treatment methods needed for the weak zones. The drawing of 

tunnel mapping should be recorded for future references.  

 

Ductile and brittle structures can provide a sufficient network of interconnected channels for 

groundwater movement in the proposed project area. Special attention/monitoring should be 

given when the tunnel is passing through the Kumbukkan Oya (River C/L at km 0+760), 

shear zones at Naranwatta-Yatmulla and Nakkala Udumulla and marble bed in the proposed 

project area (see next section for the details). Further, differential weathering and dissolution 

(resulting in the development of karst sinkholes) has been identified as one of the major 

issues in the project area. These facts should be given due consideration in order to improve 

the land stability of the proposed project area.  

 

The environmental vulnerability, especially related to the groundwater table, needs to be 

evaluated along the tunnel. It is essential to reduce the negative environmental impacts such 

as lowering of groundwater tables, and the occurrence of landslides due to raised 

groundwater table on unstable slopes. The initial groundwater table can be measured using 

the borehole data before the excavation of the tunnel. Therefore, the changes of groundwater 

table can be monitored during the tunnel construction. In addition, the depths of groundwater 

tables along the tunnel can probably use to predict excavation conditions such as wet 

excavation or dry excavation. 
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Figure 4.4 Geological cross-section of the auxiliary dam axis on the left bank of Kumbukkan Oya. 
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The tunnel can be crossed through highly fractured rock layers (fault zone). Therefore, the 

tunnel improvement techniques such as shotcrete, grouting, anchor bolting and lining are 

proposed based on the detailed geotechnical investigations. Such designing techniques 

would decrease the leakage into the tunnel and from the tunnel. It is important to monitor 

the volume of water coming out from the tunnel. Such data should be recorded until the 

completion of tunnel construction since there is a possibility of leakage of groundwater into 

the tunnel leading to lowering of the groundwater table, especially in heavily fractured and 

high permeable rock zones. The lowering of the groundwater table would negatively impact 

the flora and fauna along the tunnel trace as well as result in negative impacts on the people 

who reside along the tunnel trace. Further, tunnel wall deformations should be monitored 

and all details and drawing should be recorded for future references.  

 

Landslides have not been observed or reported in the proposed project area. The left bank 

slopes are relatively gentle, and right bank slopes are relatively steep. However, the average 

slope of the right bank of the reservoir area is less than 45°, and the slopes are covered with 

thick vegetation. The surrounding hill slopes are thus stable at present. However, slope 

erosion or minor slope failures can be expected in local areas when water is impounded in 

the reservoir. It is strongly recommended to conduct a detailed field investigation to 

identifying potential slope failures and followed by removal of unstable rock fragment and 

overburden from the slopes. In addition, the contractor should obtain the assistance of 

National Building Research Organization (NBRO) to get site-specific ground stability 

measurements.  

 

 



 

110 
 

 

 

 

Figure 4.5 Geological cross-section of the diversion tunnel axis of the section K0+00m - K3+947.5m of the Kumbukkan Oya Reservoir Project. The summarized rock class classifications are tabulated.  

 

 

 



 

111 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.6 Geological cross-section of the diversion tunnel axis from K3+947.5m - K7+417.6m of the Kumbukkan Oya Reservoir Project. The profile starts from Nakkala-Udumulla shear zone. 
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4.1.2 Waterway route and underground construction (headrace tunnel, powerhouse, and 

tailrace) 

The following interpretations were derived based on the report prepared by the China National 

Heavy Machinery Corporation (2018). However, detailed investigations should be performed 

before the pre-construction and construction phases as discussed in the above section. Waterway 

route can be divided into two sections (i) from Chainage (K0 + 0 to K0 + 65.7 m) and (ii) Chainage 

(K0 + 65.7 to K1 + 236.52 m). Chainage (K0 + 0 to K0 + 65.7 m) consists of overburden less than 

3.5 m in thickness. Rocks at near-surface are highly weathered. The overlying rock mass is 

relatively thin (about 15 to 40 m), and rocks are moderate to highly weathered in local areas. It is 

determined that rock Class III 1 accounts for about 15 m, Class III 2 accounts for 25 m, and Class 

IV and V account for about 25.7 m. Local groundwater movement is active. Therefore, the ground 

support such as wire mesh and shotcrete or random bolt must be carried out during the construction 

phase. Chainage (K0 + 65.7 – K1 + 236.52 m) is composed of about 2.0 - 8. 0 m thick overburden, 

the overlying bedrock is moderate to highly weathered. 

 

Headrace tunnel trace (K1 + 236.52 – K7 + 417.6 m) can be divided into several sections such as, 

 

(i) Chainage K1 + 236.52 - K3 + 025.38 m 

The overburden is 2.0 - 8.0 m thick, and the overlying bedrock is 15 - 50 m thick. The surrounding 

rock is mostly composed of slightly to moderately weathered granitic gneiss and biotite hornblende 

gneiss. The total length of the tunnel in this section is 1,748.86 m. It is determined that rock Class 

II accounts for about 200 m, Class III 1 accounts for 580 m, Class III 2 accounts for 840 m, and 

Class IV and V account for about 128.86 m. The groundwater is estimated to be active (water gush 

and water seepage are common), and it is easy to collapse along the dense fissure zone or fault-

fractured zone. 

 

 (ii)  Chainage K3 + 025.38 - K3 + 947.5 m 

The overburden is 3.0 - 15.0 m thick, and the overlying bedrock is 50 - 80 m thick. The surrounding 

rock is mostly composed of slightly to moderately weathered hornblende biotite gneiss and granitic 

gneiss. The total length of the tunnel in this section is 922.12 m. It is determined that rock Class II 

accounts for 30 m, Class III 1 accounts for 270 m, Class III 2 accounts for 460 m, and Class IV 

and V account for about 62.12 m. The groundwater is estimated to be active (water gush and water 

seepage are common), and it is easy to collapse along the dense fissure zone or fault-fractured 

zone. 
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 (iii) Chainage K3 + 947.5 - K4 + 107.5 m 

The overburden is 3.0 - 15.0 m thick, and the overlying bedrock is 45 - 70 m thick. The surrounding 

rock is mostly composed of slightly to moderately weathered granitic gneiss. The total length of 

the tunnel in this section is 160.0 m. It is determined that rock Class III 1 accounts for 45 m, Class 

III 2 accounts for 100 m, and Class IV accounts for about 15.0 m. The groundwater is estimated 

to be active (water gush and water seepage are common), and it is easy to collapse along the dense 

fissure zone. 

 

(iv) Chainage K4 + 107.5 - K4 + 415.7 m 

The overburden is 5.0 - 28.0 m thick, and the overlying bedrock is 45 - 65 m thick. The surrounding 

rock is mostly composed of moderately to highly weathered hornblende biotite gneiss and granitic 

gneiss. The total length of the tunnel in this section is 218.2 m. It is determined that rock Class III 

2 accounts for 130 m, and Class IV accounts for about 88.2 m. The engineering geological 

conditions are poor and it is located in the outcropped area of the regional fault (Nakkala 

Udumulla). The rock mass around the fault zone is heavily fractured, the rock is in a highly 

weathered state and has low strength and poor self-stability and therefore, it will become easily 

softened and likely to collapse when encountering water. Therefore, mapping, prediction, and 

forecasting of geological conditions should be carried out before the commencement of 

construction. 

 

(v) Chainage K4 + 415.7 - K5 + 561.32 m 

The overburden is 3.0 - 15.0 m thick, and the overlying bedrock is 30 - 68 m thick. The surrounding 

rock is mostly composed of slightly to moderately weathered hornblende biotite gneiss. The total 

length of the tunnel in this section is 1,145.62 m. It is determined that rock Class II accounts for 

50 m, Class III 1 accounts for 350 m, Class III 2 accounts for 650 m, and Class IV and V account 

for about 95.62 m. The groundwater is estimated to be active (water gush and water seepage are 

common), and it is easy to collapse along the dense fissure zone. 

 

 (vi) Chainage K5 + 561.32 - K6 + 055.34 m 

The overburden is 3.0 - 13.0 m thick, and the overlying bedrock is 45 - 65 m thick. The surrounding 

rock is mostly composed of slightly to moderately weathered hornblende biotite gneiss. The total 

length of the tunnel in this section is 494.02 m. It is determined that rock Class II accounts for 30 

m, Class III 1 accounts for 140 m, Class III 2 accounts for 250 m, and Class IV accounts for about 

74.02 m. The groundwater is estimated to be active (water gush and water seepage are common), 

and it is easy to collapse along the dense fissure zone. 
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 (vii) Chainage K6 + 055.34 - K6 + 503.4 m 

The overburden is 3.0 - 13.0 m thick, and the overlying bedrock is 55 - 105 m thick. The 

surrounding rock is mostly composed of slightly to moderately weathered hornblende biotite 

gneiss. The total length of the tunnel in this section is 448.06 m. It is determined that rock Class 

III 1 accounts for 150 m, Class III 2 accounts for 250 m, and Class IV accounts for about 48.06 m. 

The groundwater is estimated to be active (water gush and water seepage are common), and it is 

easy to collapse along the dense fissure zone. 

 

 (viii) Chainage K6 + 503.4 - K7 + 417.6 m 

The overburden is 2.0 - 12.0 m thick, and the overlying bedrock is 10 - 55 m thick. The surrounding 

rock is mostly composed of slightly to moderately weathered biotite hornblende gneiss. The total 

length of the tunnel in this section is 914.20 m. It is determined that rock Class III 1 accounts for 

250 m, Class III 2 accounts for 450 m, and Class IV and V account for about 214.2 m. The 

groundwater is estimated to be active (water gush and water seepage are common), and it is easy 

to collapse along the dense fissure zone. In summary, additional geotechnical investigations (e.g., 

tunnel mapping and horizontal drilling) are recommended along the tunnel trace. Mapping, 

prediction, and forecasting of geological conditions shall be carried out in time during 

construction.  

 

Powerhouse and tailrace 

The foundation of the powerhouse (K7 + 417.6 m - K 438.6 m) is composed of slightly to 

moderately weathered biotite hornblende gneiss, which is rated to be hard rock with high bearing 

capacity. The foundation of tailrace (K7 + 438.0 m - K7 + 455 m) is composed of slightly to 

moderately weathered biotite hornblende gneiss and biotite gneiss. 

 

4.1.3 Soil Erosion Potential 

Soil erodibility is governed by several factors such as surface runoff from rainfall, type of soil, 

slope angle, vegetation cover and topographic conditions. Soil erosion and the collapse of 

river/canal banks can be identified as a possible issue that may arise due to the proposed project. 

Field observations (Figure 4.7) indicate soil erodibility is low in the proposed project area due to 

the reduction in the kinetic energy of water under flat topographical condition. However, the 

relatively higher siltation was observed in Hulanda Oya compared to Kumbukkan Oya (Figure 

4.7). 
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Cleared lands and riverbanks are more vulnerable to soil erosion due to surface runoff. Therefore, 

the following mitigation activities are recommended to reduce possible soil erosion/siltation in the 

proposed project area. It includes upstream major construction during the dry season, the 

construction of silt traps along the stream, minimum excavation in the upstream area, and the 

establishment of stockpiling areas/dumping sites away from Kumbukkan Oya or its tributaries. 

Although the proposed project area is located in the lowest peneplain, soil can be subjected to high 

erosion with the removal of the vegetation cover.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.7 (left) a little turbidity of Kumbukkan Oya (near the Nakkala bridge) and (right) 

relatively high turbidity of Hulanda Oya (near the bridge at Obbegoda Secondary School)  

This was the taken during heavy rainfall season and based on visual observation the river flow is 

relatively high in Kumbukkan Oya compared to Hulanda Oya. However, the high turbidity can 

be observed in Hulanda Oya, and this variation is controlled by land-use changes in the 

watershed.   

 

4.1.4. Landslide Hazard Investigation/Zonation 

 

General outline 

National Building Research Organisation (NBRO) conducted a comprehensive landslide hazard 

investigation recently from the period of 1st October 2020 to 14th December 2020. All extensive 

filed observations, geological mapping, hazard zonation mapping, and geophysical investigations 

were reanalysed/examined for providing recommendations and conclusions to the current report.  

 

(a) (b) 
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NBRO carried out geological mapping and hazard zonation mapping in the proposed project areas. 

The detailed geological mapping of the study area identified several unfavourable geological 

conditions for the tunnel (especially for shallow tunnelling) and reservoir such as differential 

weathering, fracturing/jointing, solution cavities, etc. For example, pegmatites and calc gneiss are 

less weathering resistant, and can be subjected to deeper weathering conditions from surface. 

Consequently, intolerable groundwater ingress, collapsing of tunnel roof can be predicted. This 

may lead to ground subsidence and ground settlement on the surface. In addition, solution cavities 

can be developed in observed calc gneiss beds in the reservoir area, and this may lead to leak of 

the proposed reservoir when impounded. Recent field observations identified an artesian aquifer 

(Location GPS 6.924362 N, 81.266702 E in WGS 84) within the calc gneiss rock upper part of the 

reservoir high flood level. Such filed observations are sign for the possible leakage outlets/failures 

in the reservoir areas. 

 

In addition, Seismic Refraction Survey (geophysical investigation) was carried out along the 

proposed Kumbukkan Oya project tunnel trace. This investigation covered the areas at major 

discontinuity zones within geological formation along six (6 Nos.) traverses totalling of 895 m in 

length at the proposed tunnel trace. 

 

General issues 

In summary, several weak zones extend across the tunnel trace, especially in major valleys with 

watercourses. The secondary porosity is high in these weak zones due to major joints/fracture 

zones and higher weathering condition of the rocks, and act as groundwater aquifers. The 

groundwater can ingress into the tunnel during the construction of the tunnel, if weak zones extend 

to the deeper level from the surface. In this case, the groundwater table would be lowered at 

surrounding areas with hydrogeological connectivity. Therefore, cracking, tilting, subsidence of 

houses, drying out wells, and other ecological issues can be expected with the lowering of 

groundwater table. Some slopes associated with talus, colluvial deposits and boulders can cause 

significant damage during (triggered by mainly vibration and rainfall) and after (triggered by 

mainly rainfall) the construction of the tunnel.  However, these issues can be eliminated by proper 

countermeasures together with appropriate instrumentations and monitoring in place during and 

after the construction of the tunnel. 

 

4.1.5. Area specific hazard zonation   

 

A) Proposed Tunnel Trace and Path 

Figure 4.8 shows seismic refraction survey location map along the proposed tunnel trace. Seismic 

refraction surveys were carried out at the potential weak zones along the tunnel path. These weak 
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zones cover the highly weathered areas, highly jointed/fractured zones, weak foliations of the 

bedrock, and unfavourable mineralogy of the bedrocks.   

 

Table 4.2 Seismic refraction survey line details based on NBRO landslide hazard 

investigation report. 

Survey 

Line 

Geophone 

Interval (m) 

GPS Locations (WGS84) Length of the 

Section (m) Start End 

SL01 5 A 6.92135 N, 81.30859 E B 6.92232 N, 81.30767 E 150 

SL02 5 C 6.90545 N, 81.32827 E D 6.90546 N, 81.32697 E 155 

SL03 5 E 6.91738 N, 81.31240 E F 6.91844 N, 81.31147 E 155 

SL04 5 G 6.91291 N, 81.31589 E H 6.91195 N, 81.31691 E 150 

SL05 5 I 6.91252 N, 81.31639 E J 6.91154 N, 81.31733 E 150 

SL06 4 K 6.92984 N, 81.30034 E L 6.93080 N, 81.29956 E 135 
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Figure 4.8 Seismic refraction survey location map (Source: NBRO Landslide Hazard Investigation Report). 
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Travel time curves (upper) and refraction tomographic profile (lower) along SL01 to SL06 

sections can be used to understand geology and stability along the tunnel trace (Refer 

Appendix III Figures of the NBRO Landslide Hazard Investigation Report for more detailed 

observations). The key observations/findings of each survey lines can be summarized as 

follows.  

 

 

Potential hazard zones 

Four potential hazard zones (areas where any damages such as ground settlement or 

subsidence might occur) such as Zone A, Zone B, Zone C, and Zone D (Figure 4.9) were 

identified based on the results of seismic refraction surveys and geological investigations 

(Refer Appendix II Figures of the NBRO Landslide Hazard Investigation Report for more 

detailed observations). Consequently, incidence of intolerable groundwater ingress or 

collapsing of tunnel can be taken place in demarcated areas (Figure 4.9) during or after the 

Survey 

line 

Observations  Consequences 

SL01 deep weathered zone, prominent joint 

sets, perennial stream valley along 

this jointed zone 

groundwater recharge area, a critical 

potential weak zone during the tunnel 

construction 

SL02 deep weathering zones along the 

pegmatite intrusions (having an 

orientation of the foliation plane), 

seasonal and ephemeral streams on 

the surface and groundwater level 

exists at very shallow depth 

the tunnel path is very shallow from the 

level of ground surface, groundwater 

ingress and collapsing of the tunnel 

might be possible, a very critical weak 

zone for the tunnel, located at 

populated area and special attention 

should be paid during and after tunnel 

constructions due to high risk 

SL03 weathered zone about 40 m depth, 

marshy land at the surface, 

groundwater level at the surface level 

possibility of groundwater ingress 

along the joints/fractures 

SL04 & 

SL05 

Nakkala-Udahamulla shear zone, 

deeply weathered zones, depth to the 

tunnel is about 80 m from the ground 

surface 

Although NBRO report “a highly 

weathered profile might not be 

affected”, there is higher possibility to 

groundwater ingress across this area. 

SL06 deep weathered zones, structurally 

controlled weak zones, depth to the 

tunnel is about 60 m from the ground 

surface 

Although NBRO report “a highly 

weathered profile might not be 

affected”, there is higher possibility to 

groundwater ingress across this area. 
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tunnel construction. The term sensitive areas are used to describe the area which can affect 

the community due to possible ground settlement or subsidence within the hazard zone. 

 

Hazard zone Observations, descriptions and interpretations   

Zone A Weak foliations and joints, observe pegmatite layers, tunnel depth from 

the surface > 60 m, “high-risk areas” 

Zone B Major jointed zones pass the perennial stream valley, joint zone can be 

encountered during tunnelling, possibility for groundwater ingress into 

the tunnel, “high-risk areas” 

Zone C Nakkala-Udahamulla shear zone (brittle-ductile type), possibility for 

groundwater ingress into the tunnel, tunnel depth from the surface > 60 

m, “sensitive areas” 

Zone D Weathered pegmatite layers and joints, tunnel depth from the surface < 

50 m, pegmatite intrusions extend further down up to tunnel level, 

possibility for groundwater ingress and collapse of tunnel roofs, so this 

leads for ground settlement and subsidence, potential unstable boulders 

in slope areas, “sensitive areas”. 
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Figure 4.9: Hazard zone map along the tunnel trace (Source: NBRO Landslide Hazard 

Investigation Report). 

B) Proposed Reservoir Area 

Residual, colluvial and alluvial soil types can be observed in the reservoir area. Residual 

soils are stable compared to colluviums, alluvium and talus debris (transported soil). 

Therefore, colluvial and talus debris are highly vulnerable to landslides and slope failures. 

The reservoir water directly increases the groundwater level in slopes beyond the reservoir 

high flood level. Therefore, the safety factor directly reduces in such colluvial and talus 

debris slopes. In addition, high soil overburden thickness and slope angles promote the slope 

failure. Residual soil is the majority of the proposed reservoir area, and colluvium deposits 

are located in few places. In this case, potential hazard zone maps were prepared to identify 

reservoir induced landslides along the reservoir high flood level in the Proposed Reservoir 

Area (Figure 4.10). Soil type, overburden thickness, streams, geology and structural 

geological observations were implemented to develop hazard zone maps in the Proposed 

Reservoir Area (Refer Appendix II Figures of the NBRO Landslide Hazard Investigation 
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Report for more detailed observations). The reservoir induced failures can be expected 

within the demarcated boundary in the Proposed Reservoir Area (Figure 4.10). 

Consequently, the existing residents in this demarcated zone should be resettled at a safer 

location. However, the demarcated boundary of the potential hazard zone can be further 

extended under excessive heavy rains and man-made activities in the surrounding areas.     

 

Special attention must be taken for the stability of infrastructures located close to the 

reservoir high flood level (e.g., Thennayaya Primary School, Kiriwanagoda Temple, 

Rankekulu Nursery School Kiriwanagoda) (Refer the NBRO Landslide Hazard 

Investigation Report for more detailed observations). Reservoir induced landslides/mass 

movements can be generally expected during the inundation. Consequently, it is highly 

recommended to keep a buffer zone beyond the reservoir high flood level for reducing risk 

of the proposed reservoir area. 

 

C) Resettlement Site 

The survey plans and land demarcations have tentatively proposed for the resettlement area. 

The proposed site is composed of tectonically stable hard metamorphic rock (biotite 

hornblende gneiss) basement with N65°W direction of strike and dipping 45° towards the 

northeast direction. However, the proposed resettlement area is located below an escarpment 

slope which having somewhat steep slope/talus slope (30º – 50º of gradient) in the upper 

part. In addition, boulders and jointed rocks could be obviously observed in this escarpment 

slope. The proposed resettlement site was identified as “landslides not likely to occur” and 

“modest level of landslide hazard exists” areas in the landslide hazard zonation map of 

NBRO (scale 1:50,000). However, it is recommended to get site-specific ground stability 

measurements in 1:5,000 or 1:10,000 in scales from NBRO for identifying buffer zone for 

rock falling hazards just below the escarpment slope. 

 

D) Roads 

The widening and construction of roads can affect the stability of slope. In addition, the 

NBRO Landslide Hazard Investigation Report identified that several alternative roads cross 

the highly unstable colluvial deposits. On the other hand, several alternative roads cross the 

marshy (paddy) lands (Refer the NBRO Landslide Hazard Investigation Report for more 

detailed observations). Therefore, the height of the road cut should be minimized and road 

cuts should be stabilized using proper geotechnical methods. The proper drainage system is 

required by introducing culverts for minimizing soil erosion. However, further analyses are 

highly recommended at the detailed investigations of road improvement. For example, 

several borehole investigations are required to determine soil bearing capacity and slope 

stability analysis, one other layout and road plans are available. 
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Figure 4.10 Hazard Zone Map of the Reservoir Area 
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4.2 Hydrological Impacts 

The following are the major hydrological impacts anticipated due to the construction of 

Kumbukkan Oya reservoir Project. 

 

• Inundation of 380.97 hectares of partly developed lands and settlements resulting in the 

establishment of a large reservoir. 

• The proposed project will result in an intrabasin water transfer from Kumbukkan Oya to 

Hulanda Oya, which will result in a change in the flow regime of both Kumbukkan Oya 

and Hulanda Oya. Thus, there will be an increased flow in Hulanda Oya downstream of 

the tunnel outlet while a reduction of flow in the Kumbukkan Oya downstream of the 

proposed dam. 

• The construction of Kumbukkan Oya reservoir will intercept about 46.4 MCM of water, 

which will reduce the flooding to a considerable extent in Kumbukkan Oya downstream 

of the proposed dam and transfer of water to Hulanda Oya will increase flooding up to 

Hulandawa Anicut. 

• Part of the stored water will be released to the Hulanda Oya and it will be diverted from 

the Hulanda Oya anicut to existing and new irrigable areas, which amounts to 1975 and 

8090 acres in Kumbukkan Oya and Wila Oya basins respectively, which will result in 

improvement of surface and ground water availability in this region. 

 

4.2.1 Modification of surface and ground water flows and shifts in water balance due 

to storage/diversions etc. 

Due to storage and diversion proposed in the Kumbukkan Oya basin, flow to the ocean will 

be reduced substantially while evaporation/evapotranspiration and ground water storage will 

increase accordingly. Flow to sea through the Kumbukkan Oya will get reduced drastically 

as increased irrigation area in the basin is phenomenal. Irrigation area is increased in RB 

area from 2000 acres to 3350 acres while in LB area from 1975 to 10,065 acres. However, 

Wila Oya Basin will receive 10.8 MCM annually from Kumbukkan Oya reservoir through 

the Ethimale scheme. 

 

Impact on the Normal River Flow 

The flow regime as well as the quantity of water flowing along Kumbukkan Oya will be 

subjected to change after commissioning of the proposed reservoir. The river flow 

downstream of the dam would be limited to the release of the irrigation demand requirement 

(deficit) of existing Kumbukkan Oya anicut as well as proposed Nugamandiya anicut, 

spillage and environmental release from the reservoir.  

 

The drainage is generally considered to be 20% out of the irrigation demand. However, in 

this project, the major portion of the command area lies in the adjacent sub basin (10,065 ac 

in Hulanda Oya). Furthermore, the command areas within the same basin (existing 2000 ac 
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and new 1350 ac) also located about 10 km downstream to the proposed reservoir. Therefore, 

the drainage component on the river flow is negligible for a significant length. 

 

The estimated monthly flow volumes passing the dam axis both before and after the project 

are given in Table 4.3. In March, April and September, irrigation issues are very limited, 

and since the inflow is very small, no spillage can be expected. Hence, the only contribution 

of the reservoir catchment to the flow downstream is the environmental release. Other than 

in these three months, the percentage contribution for the downstream requirements remains 

at satisfactory levels. 

Table 4.3 Monthly flow volumes passing the dam 

 

Month 

Present 

River 

Flow at 

Dam 

Site 

(m3/s) 

 River Flow after the Project at the Dam Site (m3/s) 

% Flow 

Remaining 

after the 

Project 
Spillage 

Environmental 

Release 

Irrigation 

Release for 

RB 

(Downstream 

systems) 

Additional 

Power 

Release 

for RB 

Total 

October 4.91 1.36 1.06 0.37 0.00 1.73 57% 

November 9.01 3.58 0.00 0.29 0.00 3.87 43% 

December 9.21 4.88 0.00 0.49 0.51 5.88 64% 

January 8.83 5.19 0.00 0.73 0.27 6.19 70% 

February 7.20 4.15 0.00 0.75 0.25 5.15 72% 

March 6.25 3.53 0.00 0.40 0.60 4.53 72% 

April 7.65 4.66 0.00 0.37 0.63 5.66 74% 

May 6.37 2.96 0.00 1.04 0.00 4.00 63% 

June 4.36 0.44 0.82 1.53 0.00 1.97 64% 

July 3.62 0.18 1.21 1.40 0.00 1.58 77% 

August 3.16 0.16 1.81 0.82 0.00 0.98 88% 

September 3.23 0.31 2.19 0.29 0.00 0.60 86% 

Average 6.15 2.62 0.59 0.71 0.19 3.51 67% 

Source; Feasibility Report on Proposed Kumbukkan Oya Reservoir project 

 

4.2.2 Changes in ground water hydrology and their impacts 

The Kumbukkan Oya reservoir will be established at a considerably higher location in the 

catchment when compared to the existing and proposed irrigation systems. The proposed 

irrigation system under RB canal as well as the existing irrigation systems will be supplied 

by using Kumbukkan Oya as a conduit (Irrigation demands of the Kumbukkan Oya Anicut 

and Nugamandiya Anicut) and the rest of the water will be diverted to Hulanda Oya through 

a tunnel. Therefore, aquifers in the command areas will be continuously recharged 



 

126 
 

maintaining a reasonably high-water table for the people to satisfy their domestic water 

needs. This is a major indirect benefit of constructing the reservoir. Furthermore, the 

perennial flow along Hulanda Oya will be increased, especially during the cultivation season 

as it will be used as a conduit to send the irrigation water up to Hulanda Oya anicut. 

 

4.2.3 Environmental flow Requirements 

The affected area due to the proposed reservoir is about 12 km from the dam site to the 

existing Kumbukkana Anicut. Monthly average values and the flow duration curve for the 

inflow at dam site are given in Table 4.4 and Figure 4.11. 

 

Table 4.4 Monthly Average Flows (m3/sec) 

Month Oct Nov Dec Jan. Feb Mar Apr May Jun Jul Aug Sep 

Average Flow 

(m3/sec) 
4.91 9.01 9.21 8.83 7.20 6.25 7.65 6.37 4.36 3.62 3.16 3.23 

 

Figure 4.11 Flow duration Curve at Dam Site 

 

There are many methods to calculate the environmental flow requirement. Releasing 90% 

probable value of the surface runoff that has occurred during a stipulated period (Q90) is one 

of the methods, which accepted by the Central Environmental Authority (CEA). Therefore, 

the required continuous environmental flow release shall be as follows. 

Downstream environmental requirement (Q90)  = 2.79 m3/sec 

(From - Fig 4.11.) 

Average flow in downstream river reaches due to  = 0.71 m3/sec 

Irrigation releases from reservoir           
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Required environmental release  = 2.79-Monthly Spillage-Monthly Irrigation release 

Average Environmental Flow release = 0.59 m3/sec (ca. 1 m3/sec)     

Annual environmental release = 1 x 31.536 = 31.54 MCM    

            

Based on the above computation, it is recommended to release a continuous flow of 1 m3/s 

into the river from proposed Kumbukkan Oya reservoir for environmental requirements. 

 

Table 4.5 Environmental flow 

Method Computed Discharge as per the Requirement 

CEA method Q 90 (from discharge curve) = 2.79 m3/sec  

Recommended environment release 1 m3/sec 

 

4.2.4 Positive impacts on hydrology 

In addition to the direct agricultural benefits, the impoundment of water in Kumbukkan Oya 

reservoir has the following indirect benefits as far as the hydrology of the project area is 

concerned. 

• Improvements in the Hydrological Cycle 

• Improvements in Ground Water Availability 

• Reducing the effect of Flood Peaks 

 

Improvements in the Hydrological Cycle 

With the impoundment of Kumbukkan Oya Reservoir, the water surface area of the 

catchment will increase by 303 ha (as per area-capacity data) resulting in an increase in 

regional evaporation by 2.9 MCM. In addition, around 40% of the irrigation water released 

from the tank will be added back to the atmosphere due to evapo-transpiration from the 

crops. Further, the tanks in the downstream benefitted area will be augmented by the 

Kumbukkan Oya reservoir and these tanks along with irrigation canals will also contribute 

to the regional evaporation. Due to these, relative humidity in the air will be increased 

probably contributing to an increased precipitation in the area. Therefore, the proposed 

reservoir will influence the hydrological cycle in the area in a favourable manner. 

 

Improvement in Ground Water Availability 

As per the operational study done during the feasibility stage, the annual percolation from 

the reservoir has been estimated to be 2.2 MCM. It is estimated from irrigation engineering 

studies that about 20% of irrigation water issues will be added to the water streams as 

drainage, 40% will be used for evapotranspiration, and the remaining 40% will be lost 

mainly by percolation. Thus, reservoir will contribute to the recharging of shallow aquifers 

in the region.   
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Reducing the effect of Flood Peaks 

There is a drastic reduction in the peak flood as substantial proportion of the floodwater will 

be retained by the reservoir, and thereby increasing the time to reach peak flood levels by 

several hours. This is due to the large retention capacity of the proposed reservoir above its 

full supply level, and as a result of this phenomena, there will be less inundation in the river 

reach from the dam site to the ocean reducing the probability of downstream floods. After 

the reservoir is commissioned, the reservoir water levels will be monitored always, and 

hence people downstream will be given early warning regarding potential flood situations. 

 

4.2.5 Limitations in sharing water and related issues including Water rights of 

irrigation schemes currently operating in the Kumbukkan Oya basin 

The water users in the river reach from the dam site to the sea include people and animals 

that use the river water for their day-to-day needs such as drinking, bathing and washing. 

Since the environmental water flow, which is released continuously from the reservoir is 

adequate for these purposes, the riparian rights are not violated due to the proposed 

Kumbukkan Oya reservoir. The present irrigation system operates under the diversions from 

Kumbukkan Oya (from Kumbukkana Anicut) will not be affected due the continuous release 

of environmental flow. 

 

4.3 Anticipated Ecological Impacts 

4.3.1 Ecological Impacts due to Loss of Habitats 

  

Proposed Reservoir Area  

Flora and fauna inhabiting the terrestrial habitats inundated by the proposed reservoir will 

be directly and negatively impacted due to the proposed project. Further, this impact is 

irreversible. The main habitat observed in the proposed reservoir inundation area includes 

river, streams and their riparian habitats, forestlands, savannah lands, agricultural lands and 

home gardens. These habitats harbour a variety of fauna and flora including endemic and 

nationally threatened species. Some of these nationally threatened species are unique and 

restricted range species (Celastrus paniculatus).  

 

The proposed reservoir will result in clearing and inundation of existing habitats, and as a 

result inhabiting flora and fauna species will lose their habitats. It can be expected, except 

for some less mobile faunal species (snails, reptiles, amphibians, small mammals, etc.), other 

faunal species (large mammals, birds, butterflies, dragonflies, etc.) that inhabit the area that 

will be inundated due to the proposed reservoir will escape prior to clearing and inundation 

but will lose their habitats.  
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Loss of habitats will significantly affect their survival, especially for nationally threatened 

and restricted range species. Therefore, mitigation measures will be required to minimize 

the effect.       

    

It should also be noted that most of the lands in the proposed command area are already 

developed (seasonal and perennial agricultural lands, home gardens, abandoned lands) and 

only common fauna and flora species inhabit such lands. Therefore, impacts associated with 

development of such lands will be low. Sometimes it will positively affect the inhabiting 

fauna and flora because of increased water availability.   

 

However, human-elephant conflicts will be escalated due to development of such lands 

because presently elephants have free access to the area due to food abundancy in the 

abandoned lands, and seasonal agricultural lands (during off season) in the area. With the 

proposed development all abandoned lands will be converted to agricultural lands and 

cropping intensity will be also doubled. Therefore, availability of lands for elephants will be 

reduced that will contribute to escalation of human-elephant conflict. Therefore, mitigation 

will be required to minimize the conflict.          

 

Few natural habitats (forest patches and riparian areas that support natural vegetation) can 

be observed in the proposed command area and these habitats are used by many flora and 

fauna species.  If all those natural habitats (forests patches and streamside vegetation) will 

be cleared for development, then the impacts will be significant because of direct loss of 

habitats. Therefore, mitigation will be required to minimize the effect. 

 

Construction of Nugamandiya anicut across Kumbukkan Oya will disturb the sensitive 

habitats such as the river and its riparian habitats. Many endemics and nationally threatened 

flora and fauna species inhabiting such riparian habitats will be negatively affected. 

Therefore, mitigation will be required for minimize the effect.     

 

4.3.2 Ecological Impacts on Downstream areas due to Low Flows 

There will be a reduction in flows in the river section between Proposed reservoir and 

Kumbukkan Oya anicut as well as the river section downstream of the Nugamandiya Anicut, 

due to proposed diversion of water for agriculture development. Many endemics and 

nationally threatened flora and fauna species were observed to inhabit the Kumbukkan Oya, 

which will be subjected to low flows. However, the average reduction of flows in the 

Kumbukkan Oya has been estimated to be around 33% and therefore reduction in flows will 

not have a significant effect on the aquatic species that inhabit the stretch of the river that 

will be subjected to reduction in flows.  
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4.3.3 Impacts on Migratory Fish Species 

At least two species of migratory fish species inhabit both Kumbukkan Oya and Hulanda 

Oya. Due to the proposed Nugamandiya Anicut and the proposed dam across Kumbukkan 

Oya will block their upstream movement, especially the dam across Kumbukkan Oya. 

However, the catchment above Kumbukkan Oya only comprise of about 11% (140 out of 

1233 km2) of the catchment of Kumbukkan Oya and therefore impact of the dam on 

migratory species is not significant. 

 

 

4.4 Impacts due to Relocation of communities, facilities, infrastructure and loss 

of property 

 

4.4.1 Impacts due to the relocation of communities 

The population in the project area that includes the area inundated by the reservoir, tunnel 

trace and the new canal traces can be considered as affected persons due to the proposed 

project. The people living in the area that will be inundated by the proposed reservoir (within 

the HFL) will be directly affected and have to be resettled in identified locations. They can 

be categorized into following five groups:  

• Families affected by the loss of residence and home gardens 

• Families affected by the loss of home gardens only 

• Families affected by the loss of high lands 

• Families affected by the loss of Paddy lands 

• Indirectly affected families  

 

Families that live in the inundation area of the proposed Kumbukkan Oya Reservoir   

Altogether 482 families (261 fully and 221 partially) were identified in the inundation area 

of the proposed Kumbukkan Oya reservoir (Details are given in Table 4 of Annex VI). Out 

of these, 261 families who are fully affected needs to be resettled. The social impact 

assessment survey team during their survey found out that the livelihoods of 95% of the 

affected families are fully or partially dependent on the highland crops and livestock. 

According to the social survey, the total affected highland area owned by fully and partially 

affected families are about 832 acres. Out of this, 517 acres owned by fully affected families 

and 315 acres owned by partially affected families. This includes mainly perennial crops 

including pepper, cinnamon, vegetables, rubber and coconut. Total affected paddy land 

extent is 78 acres and out of these 57 acres are owned by fully affected families and 

remaining 21 acres are owned by partially affected families. Although a substantial extent 

of lands in the project affected area are owned by the Government, these lands and 

encroached by people and some of these lands have been given to the encroachers for land 

development under the annual lease system. These people have used these lands for more 
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than 10 -15 years and claim full ownership. The majority of the land extent has been fully 

utilized for cultivation.  

 

Power House and Tunnel area  

Altogether, 65 families are present along the tunnel trace and powerhouse. Those who live 

on 25 m either side of the center line of the tunnel trace was considered as affected families.  

Among the 65 affected families 22 will be fully affected and needs to be resettled.  

Remaining 43 (who do not need to be resettled) families have their cultivated lands within 

the considered area for tunnel trace. 

 

According to the resettlement survey, the total affected highland area owned by affected 

families are about 96.1 acres. This includes mainly perennial crops including timber, fruits, 

cinnamon, rubber and coconut plantations. Total affected paddy land extent is 19.5 acres 

and all others are highlands.  

  

New Canal Area  

New canals will be constructed to provide water to the new irrigation areas of the command 

area. The new canal starts from Hulandawa and it runs through Marawa, Weheragala, and 

Pahatha Arawa and ends in Watthegama tank. The combined length of the new canal is about 

30 km. According to the resettlement survey, 15 families including 12 residentials and 3 

business will be fully affected and need to be resettled.  Total land extent affected is 26 acres. 

This includes mainly perennial crops including timber, fruits, rubber, coconut plantations 

and paddy. Except 1.2 acres of paddy lands the rest are highlands.   

  

4.4.2 Impacts on Property Values 

The affected parties can be grouped into two categories. First, the families that will be fully 

affected and need to be resettled and second, families whose highlands and paddy lands are 

affected but does not have to be resettled. The total number of affected families due to this 

project is 579. Out of these 298 families will be fully affected and need resettlement. The 

second category is partially affected families and there are 281 families do not need to 

resettle as their residentials will not get affected and only the land plots will get affected. 

Therefore, there will be no damage to their houses or homesteads.  Some of them will lose 

both paddy lands and highlands and others will lose their highlands only.  The project will 

affect an estimated 943.6 acres of home gardens/highland crops and 111.1 acres of paddy 

lands that are owned by private parties. These lands are located in the areas that will be 

affected by 1) Kumbukkan Oya reservoir, 2) Powerhouse and Tunnel Trace and 3) New 

Canals (Table 4.6) 
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Table 4.6 Affected Land Extent of the Families in the project area  

Description  

Extent to be affected (Acres)  

Highland 

(Acres.)  

Paddy land 

(Acres)  

Total 

(Acres)  

Owned to fully affected families   603.9  88.8  692.7  

Owned to partially affected families   339.7  22.3  362  

Total   943.6  111.1  1054.7  

Source: Social Survey – 2019 Infotechs consultants  

  

In the Kumbukkan Oya reservoir inundation area, there are 909.5 acres of land which are 

owned by the affected families. Out if this 831.8 acres comprise of home gardens/highland 

crops and 77.8 acres are managed as paddy lands owned by private parties. In addition to 

this, 111.8 acres of home gardens/highland crops and 33.3 acres of paddy lands will be 

located along the Tunnel Trace and New Canal area (See table 3.8 for details).  

 

According to the resettlement survey, in power house and tunnel area, 119.1 acres of land 

which are owned by the affected families will be lost. This includes 87.1 acres of highland 

crops are cultivated lands and 24.6 acres of paddy lands.  Among the highland’s crops 

majority comprise of timber trees (about 10 acres) coconut (about 12.8 acres), rubber 

plantations (about 27.7 acres), fruit trees (about 6.6 acres) and banana (about 5.9 acres).  The 

livelihoods of about 65 families depend on these lands. (See Table 4.7)  

Table 4.7 Affected extent and cultivated crops in Power House & Tunnel area and New 

Canal area 

Crop 

Power house and 

tunnel area (Acres) 

New Canal area 

(Acres) 

Paddy (kg) 24.6 1.3 

Banana (bushes) 5.9  
Coconut/king coconut 

(trees) 12.8 10.6 

Mango (trees) 3.3 1.3 

Bread fruit (trees) 0.1  
Jack (trees) 6.1 0.3 

Lemon/Lime (trees) 3.3 3.0 

Fire wood (trees) 0.3  
Timber (trees) 10.4 3.9 

Rubber (trees) 27.7 2.4 

Cocoa (trees) 3.3 0.5 

Perennial crops  0.9 1.7 

Other 20.4 1.0 

Total 119.1 26.0 

Source: RAP Study  
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Further, in the New Canal area, 26 acres of land will be lost, which are owned by the affected 

families. Out of these, highland crops are cultivated in 24.7 acres and paddy is cultivated in 

1.3 acres. The highland crops include coconut cultivation (10 acres), fruit trees (3 acres) and 

timber trees (3 acres). The livelihoods of 11 families depend on these lands.  

 

Considering about the land use type of the affected area, majority of land extent is used for 

agriculture (about 522 acres). The second highest is residential and agriculture and it account 

for 334 acres. Out of these 522 acres, 320 are used for highland crop cultivation. They earn 

good income from the highland cultivation and livelihood depends on it. About 33 acres 

limited for residential with homesteads and they are small landholders. In addition, there are 

11 acres of rubber plantation as well. The livelihood of 482 families living in the inundation 

area depends on these lands (See Table 4.8).  

Table 4.8 Affected Land extent according to land use in reservoir inundation area  

Description  Total (Acres) %  

Residential  33  3.63  

Agriculture  522  57.40  

Commercial  6.5  0.71  

Resident & Agriculture  334  36.72  

Rubber plantation  11  1.21  

Bare Land  3  0.33  

Total  909.5  100.00  

Source: Social Survey -2019 Infotech consultants  

  

According to the information collected through the social survey, as shown in the Table 4.9, 

578 highland plots were identified in the reservoir inundation area. When considering the 

highland ownership 38.4% of families will lose more than 1 acre. 47.2% of the families will 

lose more than 2 acres. This means that the land is essential for maintaining their livelihoods. 

Therefore, when relocating these people, a small land parcel will not be sufficient for them. 

Paddy lands are not prominent compared to highlands.  
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Table 4.9 Highland plot size-Fully and partially affected families in the reservoir 

inundation area  

Range (Acres)  
Owned to Fully 

affected families  

Owned by  

partially affected 

families  

Total   

Nos.   %  Nos.   %  Nos.   %  

0 - 0.25  1  0.29  0  0  1  0.17  

0.25 - 0.5  20  5.90  0  0  20  3.48  

0.5 - 1.0  47  13.86  15  6.28  62  10.8  

1.0 - 2.0  99  29.20  123  51.46  222  38.15  

2.0 - 5.0  163  48.08  96  40.17  259  44.95  

>=5  9  2.65  5  2.09  14  2.44  

Total  339  100.00  239  100  578  100  

Source: Social Survey Infotech -2019 consultants   

 

As shown in Table 4.10 Total paddy land lots are 109 and 98 plots are less than 2 acres. 9 

plots are in between 2-5 acres and there are 2 plots that are more than 5 acres in extent. 

Paddy landowners also heavily depend on these lands for maintaining their livelihood.   

Table 4.10 Paddy land plot size -Owned to fully and partially affected families in the 

reservoir inundation area  

Range (Acres)  

Owned to Fully 

affected families  

Owned to partially 

affected families  
Total   

Nos.   %  Nos.   %  Nos.   %  

0 - 2  61  85.9  37  97.4  98  89.9  

2 - 5  8  11.3  1  2.6  9  8.3  

10-May  2  2.8    0.0  2  1.8  

Total  71  100.0  38  100.0  109  100.0  

Source: Social Survey-2019, Infotech consultants  

  

When considering the impact on livelihoods, it will be high among the fully affected 

families. Most of the families earn income by agricultural activities. The project will be 

displacing 261 families in the reservoir inundation area due to land acquisition for the 

project. However, they would be rehabilitated suitably through relocation and an income 

restoration programme. In addition, the number of families would lose access to the roads 

because some sections of the roads will be inundated by the reservoir. This would mean 

inconvenience on the part of civilians to reach their job destinations, schools and day to day 

activities.  
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Out of 339 families who will lose their highland plots due to Kumbukkan Oya project, there 

are 151 permit holders, 107 freehold or grants 78 are encroachers and 2 have no deeds.   

Therefore, 75.9 percent have right for land and will claim for full compensation.  When 

considering the paddy lands, out of 71 plots, 23 are permit holders, 33 freehold or grants, 13 

are encroachers and 2 plots are under lease. Therefore, 79.9 percent of the affected parties 

have legal rights for lands (Table 4.11).   

  

Table 4.11 Land Ownership (lot wise) of the fully affected families in the inundation 

area  

Type  

Ownership (Plot wise)       

Permits  Freehold  Grant  

No  

titles  Leased  Encroach  Total  

Highland  151  46  61  2  1  78  339  

Paddy land  23  23  10     2  13  71  

Source: Social Survey -2019, Infotech consultants  

  

Out of the 239 partially affected families who will lose their highlands due to Kumbukkan 

Oya project, 95 are permit holders, 36 have freehold or grants, 65 are encroachers while 16 

have no deeds.  Therefore, 63.2 percent have the right for land and will claim for full 

compensation.  When considering the paddy lands, out of the 38 plots, there are 9 permit 

holders, 15 freehold or grants and 11 are encroachers. Therefore, 65.7 percent have right for 

the lands (Table 4.12).   

Table 4.12 Land Ownership (lot wise) of the partially affected families   

Type  

 Ownership (Plot wise)   

Permits  Freehold  Grant  
No  

titles  
Encroach  Total  

Highland  95  36  27  16  65  239  

Paddy land  9  14  1  3  11  38  

Source: Social Survey-2019 Infotech consultants  

  

4.4.3 Impacts on Economic and Livelihood Activities  

When considering the negative impacts on livelihoods 542 families would be affected. There 

are 482 families in Kumbukkan Oya reservoir inundation area, 46 in Tunnel Trace & 

Powerhouse and 14 in the new canal area. Most of the people in the Kumbukkan Oya project 

area depend on highland agriculture and other self-made forms of employment to attain their 

livelihoods. According to the Socio-economic survey, 66% are directly employed in the 

agriculture sector and 29% are partially dependent on agriculture. The livelihoods of 321 

families who need to be resettled will be directly affected.  Out of the 221 partially affected 
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families, 206 will lose their livelihoods fully or partially. These families receive income 

from cultivation of cashew, cloves, pepper, other fruit trees, and semi-perennial and seasonal 

crops. Therefore, these households will not be able to sustain themselves if they are not 

provided with an income restorations programme.    

 

4.4.4 Impact due to the relocation of communities on Agriculture  

The main livelihood of the fully affected families is agriculture, who are mainly engaged in 

highland crop cultivation, home-gardening, and paddy cultivation. Therefore, in the 

resettlement process it is not sufficient to provide them lands, but it is also important to 

ensure that these families are provided with necessary assistance to establish themselves and 

reach at least their present income levels or more. According to the social survey about 1054 

acres of land owned or utilized by them are to be given up as a result of the construction of 

the reservoir. These lands include uplands, homesteads and paddy lands.   

  

In addition to the agriculture crops there will be a significant negative impact due to loss of 

trees in the inundation area. This also will be directly impacting the income of the affected 

families. The following number of trees will be lost.   

 

Table 4.13 Affected Timber trees in the Reservoir Inundation area  

Trees  No.  Type  No.  Type  No.  

Teak  5907  Hompilla  4  Aricanut  3739  

Jack  1910  Kahata  27  Milla  59  

Milla  93  Rukaththana  1  Sapu  10  

Damunu  195  Damba  3  Hulanhick  1  

Kolon  26  Kohamba  6  Gammalu  12  

Hora  26  Tamarind  51  Karaw  3  

Kubuk  89  Sapu  46  Sooriya  39  

Ketakerala  166  Atteriya  478  Bodiya  1  

Huriyamara  56  Koon  27  Aladu  1  

Kithul  280  kenda  4  Mahogany  135  

Mango  54  Atamba  4  Dunumadala  1  

Wellan  125  Gammalu  5  Kaluwara  15  

Burutha  184  Halmilla  14  Gamsooriya  3  

Coconut  530  Lunumedella  14  Maara  5  

Hulanhik  7  Mahogani  23  Kelabo  1  

Bulu  3  Hoorimara  2       

Source: Social Survey-2019, Infotech consultants   
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Table 4.14 Affected fruit trees  

Type  No.  Type  No.  Type  No.  

Tangerine  542  Pineapple  8610  Pomegranate  3  

Lime  2233  Mango  1574  Anoda  11  

Banana  18262  Wood Apple  5  Jambu  5  

Rambutain  347  Durian  6  Jambola  1  

Avacodo  136  Cashew  7  Beli  1  

Orange  583  Guava  23        

Tangerine  226  Papaw  15        

Source: Social Survey – 2019 Infotech consultants  

  

With regard to the home gardens, a well-established traditional home garden which can 

provide basic nutritional and medicinal requirements of the family cannot be established 

within a short time. A traditional home garden consists of a mixture of crop and medicinal 

plants species that are either perennial, semi-perennial or seasonal plants. The main 

perennial crop plants include coconut, jack, cashew, cloves, pepper, other fruit trees, and 

semi-perennial and seasonal crops include banana, yams, cereal crops, maize and vegetable 

species adapted to the dry zone areas.   

  

The immediate way to support the affected families is to introduce a well-planned livelihood 

support program until they could support themselves from their farmland. This will be only 

a short-term strategy, and it is important for them to move away from depending on subsidy 

programs to a self-supporting program. Since over 90% of the families depend on 

agriculture, a well-planned program to increase the productivity of paddy lands, uplands, 

homesteads and dairy production has to be introduced and implemented.    

 

4.4.5 Anticipated Environment Impacts due to Intensive Agriculture 

It is expected that the implementation of the project will increase agricultural productivity 

that would lead to improvements in the net income and the standards of living of farmers 

who live in the area. However, in implementing a development project of this nature, 

potential environmental adversities are likely to occur and investigation of both positive and 

negative impacts are necessary prior to the commencement of the project. These impacts 

could be direct and indirect and long and short-term effects. The magnitude of the impact 

could be moderate to significant. These anticipated impacts assume that intensive agriculture 

technology will be used in the project areas to increase the productivity. 

 

Considering about the positive impacts, agriculture is the most prominent. A large number 

of lands will be cultivated with the water provided through Kumbukkan Oya reservoir. It 

would benefit the community and the country’s economy. Employment opportunities will 

be generated in agriculture and related services sectors. As much as 2,000 employment 
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opportunities might be created. The reason for the increase in employment opportunities 

include both the increase of cultivable lands and an increase in OFC cultivation (which is 

more labour intensive). New jobs may also be created in the fields related to the supply of 

inputs, marketing of agricultural production and transport of inputs and outputs. Agricultural 

production generated from the project will reduce the import levels of foods and this will 

contribute to an increase in saving foreign exchange. The intangible benefits of the project 

can be described as increased farm income, institutional strengthening, secondary sector 

development, improving the socio-economic standards of the community living in the area 

and regional development 

 

4.4.6 Impacts During the Construction Period 

Impacts during the construction period will be temporary and short term, but it is important 

to identify them and take necessary mitigation measures to minimize them. They directly 

can influence the income of farmers during that period as well as the health condition of the 

community. Although the project interventions will produce long term positive impacts to 

farmers, the downstream community will be affected, though temporarily, during the period 

of dam and canal construction.  

 

During the construction period there will be both positive and negative impacts. On the one 

hand, during the construction phase, there will be an increased demand for skilled/unskilled 

labour – thus generating income earning opportunities. On the other hand, the construction 

phase will also generate health hazards due to dust and pollution (albeit temporarily).  

 

Disturbance to the current farming operations: 

With the commencement of construction work, farmers could face various difficulties in 

attending to their farming activities. Moving vehicles and land development activities in the 

proposed project areas may become an obstacle for farmers to take their agriculture 

equipment to their farms. Construction work involves various activities such as land 

clearing, digging, rock blasting, transport of material from and to the site and other 

construction activities. There is also the possibility of depositing dust on crops in the paddy 

fields and homesteads and in other residential areas. The level of impact is moderate and 

will vary depending on the type of activity and time taken to complete the development 

work.  

 

Impacts on existing infrastructures facilities such as transportation, communications, 

power supply, etc. 

The existing infrastructure facilities in and around different geographical locations 

demarcated for project interventions are described below: 
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Water supply 

Pipe born water supply is not available for the families living within the project 

implementing area. They meet their water requirement through dug wells. Most households 

in the area use shallow wells for drinking purposes. Water for drinking and domestic purpose 

is a higher priority for this area due to the lack of safe water. Water is a basic requirement 

of the people. A significant amount of water will be allocated for drinking after completion 

of the reservoir. With the provision of drinking water more direct and indirect benefits will 

occur.  

 

Transport, Communication and Power supply 

The area is well connected to the main road. The route from Colombo -Batticaloa – A4 via 

Rathnapura and Wellwaya road runs close to the project area. These roads connect the 

project area to other main roads. The people in the inundation area enjoy these facilities, 

which they will lose due to relocation. When they rare relocated in a new area, they will 

need to be provided with new infrastructure. The road network needs to be developed and 

linked to the main road. Some roads in the area will be inundated due to the construction of 

the reservoir.  

 

Some negative impacts are targeted at to two roads which are running through the inundation 

area. One is Pallegama – Badalkumbura via Tharavanagoda This is a B class road and 

several places of the road will be inundated. Second is Rattanadeniya – Kendavinna road. It 

is class C road maintaining under the Provincial Road Department.  The alternative roads 

need to be provided to link the existing roads.  

 

The entire project area has close access to electricity supplies from the national grid. 

Majority of the communities in the area have been provided with electricity. Land lines, as 

well as mobile communication coverage, is available in the area. With the removing people 

from the inundation area, they will be face to difficulties not having access to electricity, 

and communication 

 

Cultural and Religious aspects/considerations  

There are no significant impacts on cultural or religious activities. There is one temple 

named Asaranasarana Aranya Senasuna located in the Kirawannagoda village located on the 

Mailagastenna GN division. Due to construction of the Kumbukkan Oya reservoir about half 

acre of land that belongs to the temple will be inundated along with a part of the temple 

building that is used as a Dharmashlawa. The floor area of the affected structure is around 

1800 square feet. The people in the inundated use this temple for their religious activities. 

Relocation of people in the inundation area will not have a significant impact on the temple. 

However, relocated people will lose the temple they have used for religious activities. 
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Therefore, action should be taken to provide them with a temple which can be used for their 

religious activities.  

 

Public Facilities  

It has been revealed by the surveys that the buildings belong to the Thenneyaya primary 

school will be partially affected by the proposed Kumbukkan Oya reservoir project. This 

school is located in the Pallegama GN division. The reservoir will affect 6 toilets of this 

school, which currently has 35 enrolled students and 6 teachers. The affected structures of 

the school need to be re-established. Most of the beneficiaries of the public facilities are also 

affected persons.  

 

4.5 Agricultural Impacts 

The main crop that is cultivated in existing irrigable lowlands of the proposed project area 

is rice, and very small extent of other field crops, mainly cultivated during the Yala season 

under rainfed. With the commissioning of the Kumbukkan Oya project, about 13,000 ac of 

irrigable lands including both existing and new will be available for crop production in both 

Maha and Yala seasons. A decision has to be taken by the project proponent in consultation 

with the concerned parties on the composition of various crop groups to be included in the 

cropping plan. 

 

The increased dependence of modern agricultural technologies on irrigation water and high 

level of external inputs for productivity improvements will cause negative environmental 

impacts. Similarly, with the commissioning of Kumbukkan Oya project, irrigation water 

with appropriate agricultural technology would increase the productivity and contribute 

significantly to poverty alleviation, food security, and improving the quality of life for 

people living in the project area and its surroundings. However, the sustainability of irrigated 

agriculture is being questioned, both economically and environmentally due to various 

reasons. In the process of construction of the reservoir and implementation of the agricultural 

programs, there are two major stages that could make an impact on the environment. 

 

A. Construction phase 

Impact of construction work on current agriculture activities though temporary, can have a 

negative impact on the environment. The negative impacts during the construction phase on 

agricultural activities are location specific.  These negative impacts need to be identified 

well ahead of time so that mitigatory measures could be taken to minimize the impact.  

 

The main negative impact on agriculture during the construction phase is increased air 

pollution, mainly dust that could affect the farmers working and residing in the construction 

areas. The dust could also affect the crops by depositing them on crop canopies, which could 

affect the production and quality of the product by influencing various physiological 
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processes of the plant, especially the photosynthesis. This situation could happen in areas 

where new lands are opened for development of homesteads, command areas and the 

irrigation conveyance system. 

 

B. Operational phase 

The main activity during the operation phase is to commence agricultural programs in the 

newly developed lands. As mentioned earlier, most of the newly developed lands are 

expected to be under upland surface irrigation system where other crops other than rice could 

be cultivated.  

 

4.6. Impacts on Archaeological Sites 

According to the AIA report prepared by Department of Archaeology, they were identified 

41 Archaeological important sites in the project area. Among those 41 sites 11 sites will get 

impacted directly, 10 will impacted indirectly and remaining 20 sites has no impact due to 

the project activities. Details of the identified sites are given in the Table 4.15 and Figure 

4.12 below. 

 

Table 4.15 Impacts on Archaeological and Historical Places 

A) Directly Impacted Sites 

 

No Location 

No. 

Name     Description 

1 
L1 

Dummalathanna 

temple 

This site will be directly impacted by the 

proposed dam 

2 
L4 

Horagolla-Pottery 

deposit  

This site will be directly impacted by the 

proposed dam 

3 

L6 Silva's tank 

This site is located outside the catchment area 

but will be directly impacted by the 

construction. 

4 

L7 Iron slag 

This site is located outside the catchment area 

but will be directly impacted by the 

construction. 

5 

L15 
Bindunukadawawa-

rock alignment  

This site is located outside the catchment area 

but will be directly impacted due to the 

reconstruction of the tank. 

6 
L41 Wattarama tank 

This site is located outside the catchment area 

but will be directly impacted by the project. 

7 
L16 Habassa tank 

This site is located outside the catchment area 

but will be directly impacted by the project. 

8 
L19 

Keselwattha-Ancient 

dam 

This site is located outside the catchment area 

but will be directly impacted by the project. 

9 
L31 Itthakatuwa tank 

This site is located outside the catchment area 

but will be directly impacted by the project. 

10 
L32 Panuara-bund 

This site is located outside the catchment area 

but will be directly impacted by the project. 
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11 

L23 Ancient-cannel  

This site is located outside the catchment area 

but will be directly impacted by the project. 

The most of the parts already destroyed by 

farmers. 

B) Indirectly Impacted Sites 

 

1 
L10 

Veheragala -Ruined 

Site 

This site is located outside the catchment area 

but will be indirectly impacted by the project 

2 
L11 

Veheragala-Pottery 

deposit 

This site is located outside the catchment area 

but will be indirectly impacted by the project 

3 
L12 

Habassa-ancient 

temple 

This site is located outside the catchment area 

but will be indirectly impacted by the project 

4 

L13 
Bindunukadawawa-

ruined tank 

This site is located outside the catchment area 

but will be indirectly impacted by the project. 

The most of the parts already destroyed by 

farmers.  

5 
L14 

Bindunukadawawa-

Pottery deposit 

This site is located outside the catchment area 

but will be indirectly impacted by the project. 

6 
L17 Diggodayaya-ruins 

This site is located outside the catchment area 

but will be indirectly impacted by the project. 

7 
L18 

Diggodayaya-Pottery 

deposit  

This site is located outside the catchment area 

but will be indirectly impacted by the project. 

8 
L29 Thenagallantha tank 

This site is located outside the catchment area 

but will be indirectly impacted by the project 

9 
L30 

Itthakatuwa-pottery 

deposit 

This site is located outside the catchment area 

but will be indirectly impacted by the project 

10 
L34 Senagalaarwa ruins 

This site is located outside the catchment area 

but will be indirectly impacted by the project. 

(C) Sites has No Impact 

 

1 
L2 

Veherabandithanna 

temple  

This site is located outside the catchment area. 

No impact 

2 
L3 Veheragoda temple 

This site is located outside the catchment area. 

No impact 

3 
L5 Ancient dam 

This site is located outside the catchment area. 

No impact 

4 
L8 

Batugammana-

Pottery deposit 

This site is located outside the catchment area. 

No impact 

5 
L9 Mayuragiri Temple  

This site is located outside the catchment area. 

No impact 

6 
L20 Keselwattha-stupa 

This site is located outside the catchment area. 

No impact 

7 
L21 Veherayaya tank 

This site is located outside the catchment area. 

No impact 

8 
L22 Naipenayaya tank 

This site is located outside the catchment area. 

No impact 

9 
L24 Dematamal viharaya 

This site is located outside the catchment area. 

No impact 

10 
L25 

Galtammandiya-

temple 

This site is located outside the catchment area. 

No impact 
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11 
L26 

Maligavila-Buddha 

image 

This site is located outside the catchment area. 

No impact 

12 
L27 

Dambegoda-Bosath 

image 

This site is located outside the catchment area. 

No impact 

13 
L28 Ethimale tank 

This site is located outside the catchment area. 

No impact 

14 
L33 Thislenviharaya 

This site is located outside the catchment area. 

No impact 

15 
L35 Watthegama-temple 

This site is located outside the catchment area. 

No impact 

16 
L36 Athimale-Iron slag 

This site is located outside the catchment area. 

No impact 

17 
L37 

Moramalpokuna-

ruins 

This site is located outside the catchment area. 

No impact 

18 
L38 Moramalpokuna tank 

This site is located outside the catchment area. 

No impact 

19 
L39 Kotiyagala tank 

This site is located outside the catchment area. 

No impact 

20 
L40 Wattarama ruins 

This site is located outside the catchment area. 

No impact 
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Figure 4.12 Map showing the Identified Archaeological Sites in the Project Area
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Table 4.16 Impact Matrix Table 

   

POTENTIAL IMPACTS OF PROPOSED KUMBUKKAN OYA RESERVOIR PROJECT ON PHYSICAL, BIOLOGICAL AND SOCIO-ECONOMICAL ENVIRONMENT [(0) - Not Applicable, (-1) - 
Negligible Negative Impact, (-2) – Moderate Negative Impact, (-3) Significant Negative Impact, (+1) Negiigible postive impact, (+2) - Moderate Positive Impact, (+3) -Significant 
Positive Impact) 
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1-1 Extent of Natural habitats 0 -3 -1 -1 -1 0 -1 -2 -1 -1 -1 -1 -2 -1 1 0 0 0 1 0 0 -2 

1-2 Habitat continuity  0 -2 0 -1 -2 0 -1 -2 -2 -1 -1 -2 -2 -1 1 0 0 0 1 0 0 -2 

1-3 Habitat quality 0 -2 -2 -1 -2 -2 -2 -2 -1 -1 -1 -2 -2 -1 1 0 -3 0 1 0 0 -2 

1-4 Extent/ quality of critical habitats 0 -2 -1 -1 -1 -1 -1 -2 -1 -1 -1 -1 -2 -1 1 0 -3 -1 1 0 0 -1 

1-5 Terrestrial species 0 -2 -1 -1 -1 -1 -1 -2 -1 -1 -1 -1 -2 -1 1 0 -2 0 1 0 0 -2 

1-6 Aquatic/ semi aquatic species 0 -2 -2 -1 -2 -3 -3 -1 -1 -1 0 -1 2 -1 1 0 -3 0 2 0 0 -2 

1-7 Critical species 0 -2 -1 -1 -1 -2 -2 -2 -1 -1 -1 -1 -2 -1 1 0 -2 0 1 0 0 -2 

1-8 Animal migration 0 -2 -1 -2 -2 -2 -1 -2 -2 -1 -1 -2 -3 -1 2 0 -2 0 1 0 0 -2 

1-9 Human-Elephant conflict 0 -3 -1 -1 0 0 -2 -3 -2 0 0 -1 -1 0 2 0 -1 -1 0 0 0 -3 
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2-1 Surface water quantity 0 -2 0 0 +2 0 -2 -1 0 -2 0 0 3 1 2 0 0 2 0 1 2 2 

2-2 Surface water quality 0 -3 -1 -1 -3 -3 -3 -1 -1 -1 -1 -1 0 0 2 0 -3 -1 2 1 2 -2 

2-3 Drainage patterns 0 -2 -1 0 -2 0 -2 -1 -2 0 0 0 0 1 2 0 0 0 2 0 0 -2 

2-4 Ground water level 0 -2 -1 0 0 0 0 -2 0 -3 0 0 +3 0 2 0 0 2 3 1 0 2 

2-5 Ground water quality 0 0 0 0 0 -2 -2 0 0 -1 0 0 1 0 2 0 -3 1 3 1 0 0 

S
O

IL
 

3-1 Soil erosion -2 -2 0 -1 -2 0 -2 -1 -1 -1 -2 -2 -2 -2 3 0 0 1 3 1 0 -1 

3-2 Soil fertility -1 -2 0 -1 -2 0 -2 -1 -1 -1 -2 -2 0 0 2 0 1 0 3 0 0 -1 

3-3 Slope Instabilities -1 -1 -2 -1 -2 0 -1 -2 -2 -3 -2 -1 -2 -1 2 0 0 1 2 0 0 -1 

3-4 Loss of Stability of Fractured Rocks -2 -2 -3 -1 -2 0 -1 -1 -1 -3 -3 -1 -1 -1 1 0 0 0 1 0 0 -1 

3-5 Mineral Resources -2 -2 -2 0 -1 0 -1 -1 -1 -1 0 -1 -2 0 0 0 0 0 0 0 0 -1 
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IR

 
5-1 Air Quality 0 -2 0 -1 -2 -1 -2 -2 -2 0 0 -1 0 0 2 0 -1 0 2 0 0 -2 

5-2 Noise  0 -2 -3 -1 -2 0 0 -1 -2 -2 -1 -1 0 0 0 -1 0 0 0 0 0 0 

5-3 Vibrations 0 -2 -3 -1 -2 0 0 -1 -2 -2 -1 -1 0 0 0 -1 0 0 0 0 0 0 
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6-1 Land Value -1 0 0 0 0 0 0 3 3 -1 1 0 2 0 1 0 0 0 1 0 3 1 

6-2 Employment opportunities -3 1 1 0 2 0 0 3 3 1 1 1 2 0 1 1 0 0 0 0 1 2 

6-3 Resettlement -3 0 0 0 0 0 0 3 2 -1 0 0 0 0 0 0 0 0 0 0 0 0 

6-4 Livelihoods -3 1 0 0 2 0 0 3 2 1 1 2 2 0 1 0 0 0 1 0 3 3 

6-5 Poverty Alleviation 0 0 0 0 1 0 0 2 1 1 0 2 2 0 1 0 0 0 0 0 2 3 

6-6 Sites of cultural/ Archaeological 
value 

0 -2 0 0 0 0 0 -1 1 0 0 1 -1 0 0 0 0 0 0 0 0 0 

6-7 Health 0 -2 0 -1 -1 -2 -1 0 -1 0 0 -1 2 0 2 0 -2 0 0 0 3 0 

6-8 Water and sanitation 0 -1 0 0 0 -2 -1 0 0 0 0 0 1 0 1 0 -2 0 0 0 3 0 

6-9 Infrastructure -2 -1 -1 -1 0 0 0 0 3 0 1 1 0 0 0 1 0 0 0 0 0 2 
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CHAPTER 5 

5. MITIGATION MEASURES 

 

5.1 Surface and Ground Water Hydrology 

5.1.1 Maintenance of river and riparian habitats 

The outlet structures of Kumbukkan Oya reservoir and Nugamandiya anicut should be 

designed to facilitate a continuous supply of water required to satisfy the minimum 

sociological needs as well as the ecological needs of the river and riparian habitats below 

the dam or anicut respectively.  

 

5.1.2 Floods 

In order to ensure safety of lives and structures following mitigation measures should be 

followed.  

1. Earth filling in the river section should be the last item in the work programme for 

construction of the dam. Construction of head work structures, and the dam except the 

river section should be completed before the river closure is started.  

2. River closure should be planned for a dry period, temporary diversion of the river should 

be arranged through the completed outlet structures. 

3. Emergency preparedness plan should be there during the period of river closure to deal 

with possible peak floods minimizing the damage to the employees as well as the already 

completed works, and at the same time, without causing unnatural floods to the people 

downstream. 

4. In order to prevent unnatural floods being created in the downstream reaches of the river 

after the construction of proposed reservoir, there should be a Standing Order including 

the following. 

I. Information of the scheme including the locations where the dam can be breached 

with least damage to the lives and properties in downstream.    

II. Inspection Schedule for the tank bund and headwork structures. 

III. Emergency Action Plan including specially the instructions for radial gate 

operation as well as the time and modes of conveying early warning to the people 

downstream. 

IV. Emergency Preparedness Plan including specially the locations of human 

resources, materials, and equipment required in an emergency situation. 
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5.1.3 Prevention of water logging and salinity development 

At the project design stage, care should be taken to identify effective natural drains and 

designing the irrigation network leaving a sufficient space for those natural drains keeping 

sufficient distance to the irrigated lands. 

Dumping of debris along the natural drains during the land clearing stage should be avoided, 

since they may block the drainage and result in salinity and other environmental issues. 

 

Precision land levelling and grading of fields are important because it permits uniform flood 

depth, facilitate rapid irrigation and drainage, and reduce the total amount of water necessary 

for irrigation. This will delay salinity development and water logging as well as erosion. 

 

On farm drains are constructed for irrigation drainage and collecting excess water. This will 

also minimize water logging and salinity development as well as erosion.   

 

5.2 Mitigation of Geological and Soil-related Impacts 

The following mitigation activities are recommended to control geological and soil-related 

impacts. 

• The major construction works should be carried out during the dry season. 

• The stockpiling areas should be established away from water bodies and covered 

when not in use.  

• The exposed surfaces of spoil dumps should be stabilized by re-vegetation. 

• Topographical changes should be reduced in existing drainage paths and in the 

proposed construction area. 

• Temporary drainages should be constructed to avoid drainage blocking/congestion.  

• The loose earthy materials should be compacted up to the standard degree of 

compaction.  

• Silt traps should be constructed in the downstream water paths to control siltation in 

the Kumbukkana Anicut and Hulanda Oya Anicut.  

• The required locations of proposed canals should be covered with riprap or grass turf 

covers.  

• Tree plantation should be undertaken in the river banks, canal banks, and newly 

cleared lands. 

• Small soil conservation bunds should be constructed in lands that have high slope 

angles. 

• Groundwater table should be monitored before and during the construction of the 

tunnel and if found to be affected appropriate measures should be taken to provide 

water for those who are affected by ground water reduction 

• Before the filling of the dam a plan should be developed and implemented to avoid 

potential damages that can take place to the dam due to debris. 
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• The contractor should follow the environmental regulations/guidelines issued by the 

Central Environmental Authority (CEA) and the Geological Survey and Mines 

Bureau (GSMB).  

• Further, since the area is known to be containing gems, before conducting any 

excavation work advise should be sort from the Gem and Jewellery Authority as to 

the proper procedures to follow with respect to soil containing any gemmological 

resources and their recommendations should be followed at all times. 

• All tunnel; construction activities should be carried out under the supervision of 

GSMB. 

• Unstable rock fragments should be identified and removed during construction 

phase. 

• Rock bolting and shotcrete should be carried out for unstable rock fragments and 

overburden, respectively. 

• Existing or abandoned gem and sand mining pits closer to the dam should be 

identified and stabilised before commencement of dam construction. 

• Geological and structural mapping should be carried out along the dam axis, tunnel 

intakes, tunnel/canal traces and in reservoir area to understand subsurface geology. 

• Geotechnical and geophysical investigations should be carried out along the dam 

axis, tunnel intakes, tunnel/canal traces and in reservoir area to determine foundation 

details, understand land stability and predict leakage conditions. Mitigation measures 

can be taken to avert any adverse conditions. 

• Unstable area of the tunnel should be stabilized using the most appropriate 

geotechnical methods such as rock bolts, shotcrete, grouting, primary and secondary 

linings, etc.,  

• Geological/structural mapping (drawing), and water table depths (records) should be 

recorded for future references.  

• The contractor should strictly adhere and follow the recommendation given in the 

NBRO report with a proper coordination with the PMU and the NBRO. 

 

At the moment, geotechnical investigation data is available only along the right bank of the 

proposed bund axis. Therefore, detailed geological, geotechnical and geophysical 

investigations should be conducted to document the subsurface geology of the proposed 

project area.     

 

5.3 Compensating for the loss of wildlife habitats and escalation of human-

elephant conflict 

The proposed Kumbukkan Oya reservoir and its command area, especially new lands to be 

developed and resettlement site will affect several natural habitats such as riverine forest, 

dry-mixed evergreen forest, degraded dry-mixed evergreen forest and scrubland. These 
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habitats function as rich faunal and floral repositories. However, this impact even though 

significant cannot be fully mitigated. The only possible mitigation measure will be to 

undertake enrichment of already degraded areas within the project area as well as undertake 

restoration of forest and wildlife reserves within the project area. An animal rescue plan 

should be developed for the project in consultation with the Department of Wildlife 

conservation and implemented during the reservoir filling. Also, number of endemic and 

threatened species were observed in the inundation area and therefore a suitable recue 

programme must be developed and implemented to relocate some of these species, 

especially Celastrus paniculatus (Duhundu), which is a rare and restricted range species. 

  

Once the project activities are over, some of the areas used temporarily for storage of 

construction material, campsites etc., should be restored to the previous status by carrying 

out a reforestation/ restoration programme. A detailed survey should be carried out to 

identify the sites and extents for reforestation and enrichment planting. Trees can be planted 

along the access roads, canal traces, temporary labour camps and other areas without tree 

cover. Also, trees would be planted in 100 m reservation from the reservoir FSL.  

 

The project area, especially the command area lies in close proximity to Yala National Park 

and therefore elephants are present in these areas during most months of the year, especially 

during the drier months. Therefore, the command area can be classified as a medium scale 

human-elephant conflict area. With the availability of irrigated water, the cropping patterns 

will change that will result in the escalation of human elephant-conflict due to displacement 

of elephants as a result of habitat loss. Therefore, actions should be taken to mitigate human-

elephant conflict. The main measure that can be undertaken is to construct permanent 

electric fences for settlements as well as areas, which will be under perennial crops. The 

areas used for seasonal crops should be protected with temporary fences. The local 

community should take the lead responsibility for construction and maintenance of the 

electric fence under the supervision of the Department of Wildlife Conservation, which 

should be coordinated by the Divisional Secretary and Irrigation Department. Funds required 

for construction of electric fences should be provided through the project. Further, an 

endowment fund should be established to meet the financial needs for fence maintenance. 

Further, additional funds should be set aside to construct at least 50 km of electric fences if 

new conflict centres are created due to the establishment of the proposed project. 

To mitigate the forest loss due to Kumbukkan Oya reservoir project, around 152 ha of lands 

have been proposed as reforestation areas in the reservation areas along the LB and RB 

Canal paths, reservation area between the HFL and the BTL and identified slopy areas in the 

proposed Pubbara resettlement site. Further, Rs. 200 million has been allocated to the project 

cost for environmental mitigation including reforestation programme. Proposed 

reforestation areas under the project are shown in Figure 5.1 and Figure 5.2 
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 Figure 5.1 – Proposed Reforestation Areas Sheet 1 of 2 
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Figure 5.2 – Proposed Reforestation Areas Sheet 2 of 2 
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5.4 Mitigation of Social Impacts 

5.4.1 Mitigation of Acquisition of Land and Property 

In Kumbukkan Oya project the total number of affected families are 579 and out of these 

298 families need to be resettled. Therefore, this project can be classified as a category A 

resettlement project. Therefore, the Irrigation Department need to develop a comprehensive 

Resettlement Action Plan (RAP) for the Kumbukkan Oya project and implement the RAP 

before commencement of the project. RAP needs to be completed during the design stage 

of the proposed project. The details of APs and the properties will be identified prior to the 

preparation of RAP. Many highlands and paddy lands (909.5 acres) owned by the private 

parties will be inundated due to the project resulting in loss of their livelihood. Further, 298 

families will become directly displaced and 281 families will be economically displaced.  

 

Physical displacement of people, economic displacement and/or livelihood loss due to the 

project will be negative impacts of the project. In order to ensure that project benefits are 

shared in an equitable manner whilst improving the livelihoods of the poor and the 

marginalized people in and around sub-project areas, safeguard measures should be 

undertaken to address the grievances of the affected parties fully. Out of these issues the 

permanent physical and economic displacement due to acquisition of land and reclaiming of 

encroached land will be the most critical and serious challenge for any project implementers.  

  

Acquisition of private land is complex and generally a highly sensitive matter. It could be 

even harder to replace any damages to the community cultural resources to which people 

have special attachments. Loss of relatives, loss of access to agricultural lands and pasture 

lands, loss of access to other income generating avenues are also adverse impacts due to land 

acquisition and resettlement 

 

Livelihood restoring plans need to be prepared based on the nature of the livelihoods 

affected. Since most of the families in the proposed project area are dependent on agriculture 

for their livelihoods, the grant of a concessionary piece of land to achieve this purpose is in 

their best interests. The ID will follow the NIRP policy on potential impact of the project on 

livelihoods of the people and make all the required methods to restore their project-induced 

impact on livelihoods.   

 

Aside from these private properties a significant land area is owned by the Department. Of 

Forest Conservation (FD) Specifically, the FD and Divisional Secretaries (DS) mange most 

of the land identified as new irrigable areas as well as the most preferred resettlement sites 

in Pubbara and Papeladeniya in Thambana GND are under FD. To use these lands for project 

activities, the approval of the FD is necessary. An additional amount of compensation is 
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required for the loss of highland. In case there is no alternative for the generation of 

livelihood, the people will be forced to buy new lands and use them for income generation 

purposes (i.e., cultivation). These families need to be provided a land parcel for each affected 

family including a highland lot and a paddy land lot. Further, a sufficient compensation 

package is needed, taking onto account the future values of the land restoration and income 

again.  

 

5.4.2 Mitigation of Impacts to the commercial activities  

Business is not a prominent activity in the inundation area. However, there are small scale 

businesses located in the area. About 4 acres of commercial lands were identified. Business 

ventures developed in the affected areas require special attention. In these cases, the income 

of the business owners is likely to suffer till their businesses can be relocated to another 

place and customer support can be re-established. Within the duration of this period, a 

compensation package needs to be given to these business owners so as to compensate for 

the loss of income.   

 

5.4.3 Mitigation of the impacts related to religious places and Public Property  

A temple located in the Kirawannagoda village (belonging to the Mailagastenna GN 

division) will be affected. A structure (Dharmashalawa) will be lost and need to be 

reestablished in proper way. Further suitable land plot needs to be granted for the temple in 

addition to the compensation.   

  

Two buildings belong to the Thenneyaya primary school will be partially affected by project. 

Only the toilets are within the HFL area and all other buildings and structures are outside 

the HFL boundary. Therefore, only the affected structures to be re-established.  

 

Mitigation of the impacts related to transportation 

2 roads: the Pallegama – Badalkumbura via Tharavanagoda (Class B” road) and the 

Rattanadeniya – Kendavinna (Class C) road will be inundated. Alternative roads need to be 

provided and linked to the existing road network with minimal disturbance to the 

community.  

 

5.4.4 Declare a Cut-off Date 

Need to declare a cut-off date for the communities by the Irrigation Department.   Declaring 

a cut-off date is needed to avoid other interventions. If not, other community members will 

encroach or intervene in the demarcated right of way of the project area. ID will mark the 

required right of way and inform the communities in the project area including the other 

relevant stakeholders such as GNs and DS in the area. 
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5.4.5 Compensation for Land and structures 

ID will decide the required funds to provide compensation for affected properties. The 

resettlement plan for affected families who need to be displaced will also be prepared with 

specific details for action. Once the RAP is prepared, the ID will be able to implement the 

RAP during the project implementation stage.  

 

Considerable efforts will be made to minimize the amount of land acquired. It will be 

necessary to acquire only the minimum requirements of land from the affected families 

whose residential houses or commercial ventures are located in the affected area. All person 

that are losing assets or use of resources as a direct result of the construction of the reservoir 

canals, tunnel and roads should be duly compensated.  

 

All persons affected by the project should be provided with either a suitable compensation 

package or resettlement programme or both depending on the appropriateness. 

The following steps should be taken to overcome and minimize such negative impacts. 

1 Exploring alternative project options to avoid and minimize impacts on the people; 

2 Compensating those who do not have title to land; 

3 Consulting affected people on resettlement options; 

4 Providing for successful social and economic integration of the affected people with their 

hosts; 

5 Full social and economic rehabilitation of the affected people. 

 

The persons should be given the option to pick land or monetary compensation. The persons 

losing houses should be given opportunities under resettlement policies. Some of them may 

prefer to receive monitory compensation and make their own arrangements to find 

alternative residences and some others may like to have alternative land to construct their 

houses. In such cases, land may be provided with money to construct the houses in the land 

given. However, all these options need to be discussed further with the APs.  

 

The consultations of affected persons generally indicate the following preferences.  

a) They want to be engaged in the present occupation 

b) To maintain their kinship ties; 

c) To live in the same environment as schools, shops, job markets that are close 

d) Difficult to go and adjust to unknown environments  

 

However, questionnaires need to be administered to all relevant persons, in order to decide 

their individual and personal preferences. Depending on the individual preferences 

implementation strategies of resettlement program need to be worked out. 
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• The APs with affected houses needs land for re-establishing their affected homesteads. 

They prefer to have money for constructing the houses in the land given to them or 

remaining land as an alternative to their land lost due to the proposed project. 

• The persons who lose only land need alternative land. If the portions of land in their 

existing homesteads (home gardens) are affected, they need money as compensation for 

the land extent acquired for the project. 

 

5.4.6 Efforts to minimize involuntary resettlement 

In the preparation of detailed engineering designs, every effort will be made to minimize the 

displacement of the local population and adverse impacts on them while conforming to 

proper standards and specifications.  

• Compensation should be representative of the market value. 

• Compensation should be paid before vacating the current premises.  

• Special consideration should be given when accounting for the project driven probable 

increase in the land values.   

• Most of the people depend on their lands for their livelihood and when resettling them it 

is needed to provide sufficient land to carry out their livelihood.  

• When providing a new location for evacuating businessmen, the government should pay 

attention to factors such as providing facilities and other government aids. 

• If the affected families are assisted to resettle in the close proximity their children can 

attend to same schools and protect their social and cultural standards.  

• When providing land for resettling a sufficient land plot needs to be provided. 

 

5.4.7 Relocation of Households 

The scope of resettlement involves making available Resettlement sites and giving due 

consideration to relocation impacts. The Ministry of Irrigation and Water Resource 

Management as a government institution has been vested with powers to request land to be 

acquired and to be vested in them (L.A. Act). Apart from the legal requirements, the 

involuntary resettlement policy has ensured that special compensation should be provided 

to those who are displaced and relocated as a result of the construction activities. 

 

Relocation of Resources 

The resources needed for resettlement are; 

• Relocation sites have to be identified.  

• Availability of adequate expertise to work with affected communities- 

• Availability of sufficient financial resources for payment of compensation 

timely.  
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Relocation of Houses and Commercial Establishments 

There are three groups whose structures will get affected- 

1. Residential families 

2. Families will be affected paddy or highlands only 

3. Small business households   

 

Relocation Options  

A large number of households (298) and four (04) number of commercial places will be 

fully affected by the proposed project, need to be relocated to a suitable site. A significant 

number of householders (281) who gets partly affected do not want to move out but should 

be compensated for the loss of land and damaged property. It has been the wish of most 

people who are fully affected to remain close to their former lands.  

 

Potential sites for resettlement   

In Kumbukkan Oya reservoir inundation area 236 main families and 25 sub families 

(altogether 261) have to be relocated due to loss of their houses. Further, in Tunnel area 22 

families and new canal area 15 families need to be resettled. In addition, there 9 families 

engaged with business activities should be compensated. Most of them refused to resettle in 

an area away from their current place of residence. The alienation of people from their native 

lands will result in the loss of many formerly enjoyed social and economic advantages. The 

affected families do not have remaining land to rebuild a new home. There are no 

opportunities to find a land by themselves to build a house.  For those who lose both 

residential land and paddy land, the provided alternate lands should be situated in close 

proximity. Ideally, distance between the homestead and upland cultivation lands need be 

less than 4 km.  

 

The proposed resettlement sites are located in Pubbara, Pepaladeniya and Lulwetiya that 

falls in Pubbara, Thambana and Keenagoda GNDs in Medagama DSD in Monaragala 

District. Altogether three (Pubbara, Pepaladeniya and Lulwetiya) resettlement sites with a 

total extent of 532 acres (215 ha) have been identified to provide alternate land for 

cultivation and resettlement for project affected families. Among these sites 50.6 ha at 

Pepaladeniya and 30.4 ha in Pubbara (out of 123.8 ha) will be used for resettlement purpose. 

The remaining lands of 93.4 ha in Pubbara and 41 ha in Lulwetiya and will be used to provide 

land for cultivation. As new irrigable areas will be cultivated by the present owners of these 

lands, resettlement will not take place in the command area of the project.  The location map 

identified resettlement sites is given in Figure 5.3  
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Table 5.1 A Summary of Available Lands and Extents for Resettlement Sites 

No. DSD GND Land Extent Ownership Name of the 

Land 

Remarks 

1 

 

Medagama Pubbara About 306 acres 

(124 ha). 

Abandoned land 

and having some 

evidences of 

previous 

cultivation  

Government 

(Department of 

Forest 

Conservation.)  

 

 

 

 

 

 

 

Government 

(Department of 

Forest 

Conservation.)  

 

Pubbara The affected community 

is known this land and 

they are happy to settle 

in the land. Most of the 

cultivated lands provide 

to the affected parties 

and slopy area will be 

used for reforestation 

programme. Distance 

from the resettlement 

areas to cultivation area 

is around 2.5 kms 

2 Thambana  About 125 acres 

(50.6 ha) of land 

identified for 

resettlement of 

people. Houses and 

Common 

infrastructure 

facilities will be 

constructed in this 

area.  

Papaladeniya 

(opposite side 

of Pubbara) 

ID negotiated with the 

District Coordinating 

Committee (DCC) and 

their consent was given. 

Negotiations are going 

on with the FD for 

releasing the land. 

Distance to resettled 

area from the cultivation 

areas will be around 3.8 

kms 

3 Keenagoda About 101 Acres 

(41ha) of land 

identified for 

resettlement of 

people. Houses for 

affected parties 

will be constructed 

in this area 

Government 

(Department of 

Forest 

Conservation.)  

 

Lulwetiya ID negotiated with DS 

of Medagama and the 

consent was given. 

Negotiatios are going on 

with the FD. 

Distance to cultivation 

area will be around 3.5 

kms 

 

Minutes of the joint inspection field inspection conducted for the selection of resettlement 

sites on 15th October 2021 with the participation of Forest Department, Divisional 

Secretaries and Irrigation Department officials is given in Annex V– (C). 

 

During the social surveys and public consultations, it was revealed that most of the people in 

Mailagasthenna, Pallegama and Raththanadeniya GNDs expressed their willingness to resettle 

at Pubbara and Papeladeniya resettlement sites in Medagama DSD (List of consent given by the 

fully affected parties is in Annex V-(B)).     

 

The identified sites can be defined as a degraded forestland that has been managed under a 

shifting cultivation regime for a long period. The major land use types identified include bare 

lands and abandoned land that has subsequently grown in to scrub forest. 
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Figure 5.3 Satellite Image of Proposed Resettlement Sites in Pubbara, Pepaladeniya and Lulwetiya Areas
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Figure 5.4 Existing Facilities around Pubbara Resettlement Site (Source: RAP Study, 

2018) 
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Further, the resettlement sites should be used only for resettlement purpose and no new 

settlements should be allowed in this site. It is also recommended that Irrigation Department 

must get necessary concurrence from Forest Department to use this site for the resettlement 

of persons that will lose their property due to the proposed reservoir. Finally, it is strongly 

recommended that resettlement should be done only after the necessary infrastructure has 

been provided in the new resettlement site including construction of houses for those who 

will be resettled. Moreover, the project proponent must provide an appropriate allowance 

during the transition period until such time their livelihoods are fully reinstated. 

   

  

  

Figure 5.5 Identified Resettlement site in Pubbara area of Medagama DSD 

 

5.4.8 Establish Grievance Redress Mechanism 

The community or affected families need a trusted way to voice and resolve concerns related 

to the impact mitigation system due to reservoir construction and the ID also need an 

effective way to address community concerns. Therefore, a community-based grievance 



 

162 
 

resolution mechanism should be established with a reliable structure and set of approaches 

where community and the project can find effective solutions together. A committee will be 

established with representation from a member of the relevant stakeholder agencies and 

farmer Organizations and other community organization. The established Grievance 

Committee should be a well-functioning grievance mechanism providing a transparent and 

credible process to all parties, to build up the trust of the community.   

 

The ID will create and implement an effective grievance handling system within the process 

of implementation. The client requires a proper understanding of the grievance process. The 

purpose of the proposed redress mechanism is to identify shortcomings and take remedial 

measures to streamline the implementation process of the RAP.  

 

Composition of GRC 

Divisional Secretary (DS-Badalkumbura/ Medagama)   - Chairman 

Rep. of Implementing Agency (PMU/ID)    - Secretary 

Land officer and social officer (PMU/ID)    - Member 

Grama Niladhari/s       - Member 

Reps. of Social Organizations (Male/Female)    - Member 

Official Rep. of Relevant Local Authority (If necessary)   - Member 

Rep. of Contractor (Site)      - Member 

Rep. of the community      - Member 

The committee will be chaired by Divisional Secretary- Badalkumbura or Medagama and 

the Representative of implementing agency will be the Secretary of GRC. 

 

Principles and Good Practice Measures on Grievance Resolution  

1. Establish a procedure for receiving, recording/documenting, and addressing complaints 

that are easily accessible, and understandable to affected communities. 

2. Inform the affected communities about the mechanism during the awareness engagement 

process. 

3. Consider when and how to seek solutions to complaints in a collaborative manner with 

the involvement of the affected community. 

4. Scale the grievance mechanism to the potential risks and adverse impacts due to the 

project 

5. Address concerns promptly, using an understandable and transparent process that is 

readily accessible to all segments of the affected communities. 

6. Assign consistent, experienced, and qualified personnel within the community 

organization. 

7. Responsibility for receiving and responding to grievances. 

8. Document grievances received, and responses provided and report back to the community 
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9. Provide reports on issues that the grievance mechanism has identified as of concern to 

those communities. 

 

5.4.9 Public Consultation  

Public Consultation to Identify Issues and Solutions 

The community was consulted in order to raise awareness about the project as well as the 

potential for relocation involved. The issues that were raised and discussed involved, among 

others: 

• Issues pertaining to the details and implementation of the project; 

• The potential for relocation involved as well as issues connected to these. 

 

The participatory approach system was utilized in order to obtain the responses of the 

community towards the topics under discussion. The response rate for this method was very 

high. The parties with whom these issues were discussed included the community, officers 

involved, other stakeholders as well as all parties liable to be affected by the implementation 

of the project. The grievances that were raised by the affected parties were discussed, and 

solutions are given where necessary and practicable. 

 

During the stakeholder and community consultation, the following matters were highlighted 

.  

• The APs with fully affected homesteads in the 3 GN divisions of Badalkumbura and 

Medagama DS divisions need land for re-establishing their affected homesteads. Their 

livelihoods mainly depend on highland cash crop cultivation, and they expect a minimum 

of 1-acre highland plot in addition to paddy land. Further, they prefer to receive money 

for construction of the house in the land given to them as an alternative to their land lost 

due to the proposed project. 

• It has been the wish of most people who are fully affected by the project to remain close 

to their former lands. 

• Those families that have children in school expect a suitable school in close proximity to 

resettlement site. 

• They also requested assistance to transfer their accounts to the nearest bank close to the 

relocation site. 

• The families that have to be relocated due to loss of their houses, strongly refused to 

resettle in an area that is located far away from their current residence. Their view is that 

there is sufficient government owned lands within the close vicinity.   

• The most common complaint from the populace seems to be the loss of connection with 

relatives, friends, and neighbours that they enjoyed prior to relocation.  

• Regarding the evaluation of infrastructure, the people are of the opinion that they may 

stand to face a disadvantage where electricity and roads are concerned.  
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• When inquiries were made about preferences pertaining to aspects of relocation and 

resettlement, there seems to be no consensus among the members of the community as 

such, although a significant percentage opt to be resettled with the lands and 

compensation which is sufficient to cover ant losses they might incur at all levels.  

• The consultations of affected persons generally indicated that they want to engage in their 

present occupation, to maintain their kinship ties, to live in the same environment as 

schools, shops,  

• Those who are engaged in animal husbandry indicated that they need pasture land to feed 

their cattle. 

• They have also indicated the need for drinking water  

Also, the details pertaining to the project was explained to the communities to ensure 

maximum transparency. This was considered to be especially important since the 

communities were the final beneficiaries of the project outcomes. 

 

 

 (A1) Pallegama GND (A2) Pallegama GND 

(B1) Maialgasthenna GND (B2) Mailagasthenna GND 
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(C1) Raththnadeniya GND (C2) Raththanadeniya GND 

Figure 5.6 Pictures of public consultations conducted in Pallegama, Mailagasthenna 

and Raththanadeniya GNDs 

5.4.10 Monitoring and Evaluation  

The arrangements for reporting, monitoring and evaluation should be included in the 

resettlement plan. It is also advisable to include a Logical Framework: this helps clarify the 

ideas about goals and objectives, as well as identifying indicators of the program’s impact 

and execution. The implementing agency should be responsible for difficulties, as is the 

analysis of the cost of time reporting the progress of the plan, typically in delays in the 

implementation of rehabilitation quarterly and more detailed annual reports.  

 

When monitoring the resettlement activities, attention should be given to the affected party, 

both fully or partially affected. To successfully mitigate negative impacts monitoring 

programme is essential. Considering about the magnitude of the impacts to be monitored; 

there will be direct impacts to the residences, home gardens and livelihoods of 298 families 

who needs to be resettled. In addition, there are 281 families whose livelihoods will be 

affected. According to the social impact assessment survey, livelihoods of these affected 

families are fully or partially dependent on agriculture or agriculture-related activities.  

 

It is necessary to monitor the compensation of the above affected properties and assure the 

restoration of potential income losses. The monitoring procedure should be targeted to the 

resettlement costs as well. This has often designed to involve the affected population and 

lead to cost overruns, a scarcity of resources to should be transparent, with reports made 

available complete the components of the resettlement plan to the public. Monitoring should 

cover the impact and further impoverishment of the affected parties as well as its physical 

population progress and should provide an opportunity to reflect on the adequacy of each 

component. Also, be necessary to conduct independent Instead, a more complete economic 

evaluation is Monitoring and auditing of the compensation necessary.  
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Internal Monitoring of Resettlement 

The internal monitoring could be done by the project including the Irrigation Department 

for Kumbukkan Oya project. According to the budget allocation for the Kumbukan Oya 

reservoir project, there is a work plan for measuring the outcomes of the project. The final 

target of the project is successfully reaching the stated development objectives. Therefore, 

monitoring should be carried out against the activities, entitlements, time frame and budget 

set out in the RP. The monitoring should come to the bottom to top level. That means starting 

from input and activities level, then outputs and outcomes. Another main thing is to develop 

suitable indicators to monitor the activities.  

 

External Monitoring and Evaluation  

External monitoring and evaluation should be carried out by an independent agency to 

ensure transparent and objective monitoring. Post evaluation of resettlement is an integral 

part of the project cycle. There are tasks and responsibilities of the external agency. They 

should verify results of internal monitoring, assess resettlement objectives, improvement of 

livelihood and living standards, assess the resettlement efficiency, effectiveness, impacts, 

and sustainability, ascertain whether the resettlement entitlements were appropriate to 

meeting the objectives and whether the objectives were suited to AP conditions. 

 

The land acquisition and resettlement will be monitored both internally by ID, PMU, and 

the LARC and externally by an independent agency with the objective of providing feedback 

to management on implementation and identifying problems and successes as early as 

possible to facilitate timely adjustment of implementation arrangements. The PMU and 

LARC, with the assistance of the consultants and CBOs/NGOs and in collaboration with 

institutions and local organizations, if necessary, will be responsible for internal monitoring 

of resettlement plan implementation.  The land acquisition officers supported by the 

consultants and resettlement officers/ assistants will carry out the monitoring and prepare 

monthly and quarterly progress reports and submit it to PMU. PMU will be responsible for 

submitting the reports to MI&WRM will submit quarterly progress reports to respective 

donor agency. 

 

Availability of funds, expertise, and facilities 

Project proponent will make funds available to carry out the monitoring plans as defined 

above, and also will ensure the quality assurance is maintained in all analyses. All the 

analyses will be done by the organizations that have already been registered with CEA and 

other recognized authorities and should ensure that all tests are carried out in accordance 

with the accepted standards. All monitoring systems shall be calibrated as stipulated by the 

manufacturer to make sure that the readings are accurate.  
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Project proponent will comply with the suggestions, comments, modifications to be 

proposed by the CEA and the PMU. A proper reporting mechanism shall be agreed upon by 

the project proponent with the PMU, which shall be practiced throughout the project. All 

reports shall be handed over to the CEA, Monitoring Unit for scrutiny. With the acceptance 

of such report, environmental protection licenses (EPLs) will be obtained.  

 

The expertise in the monitoring has to be provided by the project proponent for smooth 

monitoring program, and it is the responsibility of the project proponent to allocate necessary 

funding for monitoring plan and also make sure that funding is available for mitigatory 

measures proposed. 

 

All the facilities that are required for smooth monitoring and also for implementation of 

mitigation measures must be made available in advance so that mitigation and monitoring 

plan could go ahead without any interruption. All monitoring activities must be done with 

the approval of PMU to be appointed. 

 

5.5 Mitigatory Measures for Impacts on Archaeologically Important Sites 

Altogether 41 archaeologically important sites were recorded in the project area of the 

Kumbukkan Oya. Out of these, 21 sites have the possibility to be impacted either directly or 

indirectly by the resettlement activities.  

 

Therefore, the following mitigatory measures should be undertaken to minimize the 

anticipated impacts. 

 

Directly Impacted sites  

L1  Dummalathanna temple - This site is located within the proposed project. It may 

become impacted when using heavy machinery. As such, extreme precaution should 

be taken to protect the monument during the construction. The site should be 

documented according to archaeological methods. The users must be educated to take 

precautions not to disturb the monastery complex. 

L4 Horagolla Pottery deposit - The site should be documented according to 

archaeological methods. The users must be made aware so that necessary precautions 

shall be taken not to disturb the pottery deposit. 

L6    Silva's tank - If there are any development activities to be undertaken in the tank, the 

users must be made aware so that necessary precautions shall be taken not to disturb 

the monument. 

L7  Iron slag - The site should be documented according to archaeological methods. The 

users must be made aware so that necessary precautions shall be taken not to disturb 

the site. 
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L15 Bindunukadawawa rock alignment - The site should be documented according to 

archaeological methods. The site might get disturbed when using heavy machinery. 

As such, extreme precaution should be taken to protect the monument during the 

construction period. 

L16 Habassa tank - It should be registered as an abandon tank and well documented. If 

there any remains (sluice or any other part of the tank) are unearthed during the 

construction this should be recorded and the authorities should be informed 

immediately.  

L19  Keselwattha Ancient dam- It should be registered as an ancient dam.  It is 

recommended to complete the documentation.  

L23 Ancient-cannel - Although it has already been abandoned, the cannel represents 

ancient irrigation technology. It should be registered as an ancient cannel and well 

recorded with all details. If any archaeological remains unearthed during the 

construction time authorities should be informed immediately.  

L31 Itthakatuwa tank - If there are any construction or repairing work related to tank, it 

should be carried out under the supervision of an irrigation officer.  

L32 Panuara bund - It is recommended to register the tank as an abandoned tank and well 

documented. If any construction or repairing work is to be undertaken related to the 

tank, it should be done under the supervision of an irrigation officer.  

L41 Wattarama tank - It is recommended to register as an abandoned tank and well 

documented. If any construction or repairing work is to be undertaken related to tank, 

it should be done under the supervision of an irrigation officer. 

 

Indirectly Impacted sites  

L10  Veherayaya Ruined site - The land users should be educated to take precautions not 

to disturb the monument area. 

L11   Veherayaya Pottery deposit - The distribution of the deposit is not clear; therefore, 

the land users should be made aware so that necessary precautions shall be taken not 

to disturb the site.  

L12  Habassa Ancient temple - All the development activities should be undertaken 

outside the boundaries demarcated by the Department of Archaeology.   

L13  Bindunukadawawa Ruined tank - If any construction or repairing work related to 

the tank is to be undertaken, it should be done under the supervision of an irrigation 

officer. It is recommended that this tank is registered as an abandoned tank and well 

documented. 

L14  Bindunukadawawa Pottery deposit - The distribution of the deposit is not much 

clear; therefore, the land users should be made aware so that necessary precautions 

shall be taken not to disturb the site.  
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L17  Diggodayaya Ruins - Due to the importance of the site, the villagers must be 

educated to take precautions not to disturb the monuments. It is recommended to 

document the site with archaeological methods.  

L18  Diggodayaya Pottery deposit - The distribution of the deposit is not much clear; 

therefore, the land users should be educated to take precautions not to disturb the site.  

L29  Thenagallantha tank- If any construction or repairing work related to tank is to be 

undertaken, it should be done under the supervision of an irrigation officer. It is 

recommended to register the tank as a rehabilitated tank. 

L30  Itthakatuwa pottery deposit - the land users should be educated to take precautions 

not to disturb the site.  

L34  Senagalaarwa ruins - It is recommended to documented the whole site and 

demarcate the boundary of the site using the archaeological regulations.  

 

Recommendation for all sites of the project area. 

1. It is very difficult to study underground artefacts or monument in the project area, 

therefore if any archaeological remains are found, the Director General of Archaeology 

should be informed as soon as possible.  

2. If there are any construction or digging activities, archaeological supervision is 

recommended.   

3. Always the contractor should abide by the archaeological law and regulations, especially 

archaeological reserves and protected monuments should not be disturbed due to the 

project activities 

  



 

170 
 

CHAPTER 6 
 

6. EXTENDED COST BENEFIT ANALYSIS 
 

6.1 Introduction  

 

Monaragala District is identified as one of the least developed areas in the country due to 

the climatic condition of the area and lack of development opportunities. Shortage of water 

for irrigation, domestic and industrial purposes for Monaragala district is one of the main 

hindrances for development.  The main economic activity of majority of people in the 

existing and proposed project area is agriculture and related activities. Lack of water for 

agriculture is one of the main constraints that farmers are facing continually, season after 

season.  Availability of water in adequate quantities, in the correct place at the correct time 

is an essential requirement for commercial agriculture production.   

  

Though, people in the proposed project area are undergoing hardships due to water scarcity. 

To overcome this issue Sri Lankan governments have initiated studies to develop water 

resources in the district by the construction of Kumbukkan Oya. The proposed reservoir will 

be built across Kumbukkan Oya in the village named Dehikidagama. Benefitted area will 

cover part of Kumbukkan Oya and Wila Oya River basins while serving the two existing 

reservoirs namely Kotiyagala and Ethimale.   

  

The main project benefits of the project include: provision of irrigation facilities to 10,315 

Acres of new lands, increasing the cropping intensity of 3,100 Acres of existing lands 

identified in the Buttala, the increased dependence of modern agricultural technologies on 

irrigation water and high level of external inputs for productivity improvements have not 

been without its negative environmental effects. With the commissioning of the Kumbukkan 

Oya project, irrigation water with appropriate agricultural technology would increase the 

productivity and contribute significantly to poverty alleviation, food security, and improving 

the quality of life for people living in the project area and its surroundings.  

  

The total investment cost for the Kumbukkan Oya project is Rs. 44 billion and at end of the 

30thyear, the net present value will be Rs. 93.9 billion. Further, nearly all irrigation projects 

give benefits to the country and the society for several generations with proper maintenance; 

thus, the present project has a vast potential to benefit the state and the society.  

  

The primary objective of the present analysis is to describe and evaluate the economic 

impacts arising from implementing the Kumbukkan Oya reservoir project. It seeks to 
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evaluate the benefits and costs accruing from the project in financial and economic terms 

based on current prices.  

 

 6.2 Project Configuration  

The project configuration was realized through a progressive screening of alternatives in 

various project components. The configuration of the project under consideration is:  

• Construction of the main dam canals and associated structures.   

• Construction of RB inlet structure.   

• Construction of LB inlet structure   

• Construction of tunnel  

• Construction of RB power house  

• Construction of LB power house  

• RB irrigation system development System in the area  

• LB irrigation system development System in the area  

• Infrastructure development  

• Providing drinking water for about 10,000 families of the area  

• Livestock development  

This screening and subsequent optimization has been conducted on the basis of economic 

criteria, such as the expected return to land and water. The evaluation is concentrated mainly 

upon the benefits on agriculture production, animal husbandry, homestead development, 

fishing, hydro power generation and provide water for households, commercial and 

industrial; however, there are a number of auxiliary benefits such as employment generation 

and eco-tourism development. In this context it should be noted that the economic analysis 

submitted in this part has been carried out with consideration of the situation as it would be 

without the project as well as with the project.     

 

6.3 Basic Assumptions  

1. In accordance with generally accepted practices the life span of the project is 

considered to be 30 years.   

2. The VAT and NBT amount reduced from the project cost considering it as a 

government benefit.   

3. In consideration of the changes to the developments in agriculture; the yield is

 assumed to demonstrate an increase by up to 6.2 MT per hectare; the amount which 

is currently obtained in Mahaweli System in Embilipitiya.  

4. The cropping intensity in existing agricultural lands is expected to demonstrate an 

increase to 1.0 in the Yala season.    

5. The cropping intensity in new agricultural lands is expected to demonstrate an 

increase from 0.0 to 1.0 in both Maha season and Yala season.   

6. During the period consumed by the project there have been changes or improvements 
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to the existing agricultural patterns in the Maha and the Yala season, introducing 

OFC such as, chilies, green gram, ground nut, maize, B onion and vegetables due to 

improvements in the farming systems and water management. The selection criteria 

of the OFCs are very popular among the farming communities.   

  

This increase is justified, as the main objective of the project is to provide irrigation water 

to cultivate 6,785 hectares (3,822 new lands and 2,963 ha. of existing land). The existing 

lands are not cultivated in the Yala season due to the lack of water. In Kumbukkan Oya 

project priority is given for other field crop cultivation. Out of this total extent 3,685 hectares 

are allocated for OFC in Maha season and 5,285 hectares in Yala season. The identified 

crops are paddy, green gram, Cowpea, ground nut, big onion, chilies and vegetables.   

There are a number of secondary impacts relating to improvements of environment and 

socio-economic conditions but these could not be quantified in physical or monetary terms. 

As a result of providing water for drinking improvement in health, time saving, employment 

creation, avoid carbon emission, impacts due to provision of infrastructures etc., can be cited 

as examples.   

  

6.4 Methodology  

The financial and economic viability has been judged on the basis of three separate criteria;  

1. Internal Rate of Return (FIRR & EIRR)  

2. Net Present Value (NPV)  

3. Benefit – Cost Ratio   

The costs and benefits have been converted from financial terms to economic terms. 

Significantly, the financial crop budgets are converted to economic terms since the financial 

price of inputs and outputs are distorted due to subsidies and taxes.  

Rice is valued at parity price as it continues to be imported. A standard conversion factor of 

0.9 and a shadow wage rate 0.7 along with respective conversion factors for other inputs and 

outputs were applied along with the value added to assess the due economic benefit. 

Residual values of the assets for a balance period are considered as a benefit. Conversion 

factors for tradable goods refer to a border process based on the import or export parity. 

Fertilizers and agro chemicals are currently being imported and have been valued at the 

import parity price. Customs tariffs and fees are quoted from the latest available sources. 

Other rates have been taken from various sources and through discussions with professionals 

or have been estimated by the consultant based on the information collected.   
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The conversion factors as applied in the analysis are summarized in the following Table 6.1.   

Table 6.1 Conversion Factors applied.  

Construction    

Civil Structures  0.85  

Mechanical equipment and steel structures  0.85  

Electrical Equipment  0.85  

Input- Agriculture    

Seed  1.00  

Fertilizer*    

Output    

Paddy  1.27  

Maize  1.15  

Green gram  SCF  

Groundnut  SCF  

Big Onion  SCF  

Chillies  SCF  

Vegetables  SCF  

Services  SCF  

Standard Conversion Factor (SCF)  0.90  

    *Imported rate (reduced subsidiary  

   

6.5 Project Cost  

The total investment cost for the Kumbukkan Oya Reservoir Project including resettlement 

and environment mitigation cost is estimated to be Rs. 44,000 million. Investment costs are 

determined by the structural and operational requirements to the objective of the project. 

The details of the structural requirements and costs have been discussed in the main report.    

  

The cost is expressed in financial terms at the 2020-price level and includes costs of 

construction, physical contingencies, engineering, administration & supervision and settler 

assistance.  
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The total investment cost breakdown of the project is as follows.  

Table 6.2 Investment Cost  

  Cost Item Rs. Mn. 

1 Preliminaries 740.00 

  Civil Cost   

2 Construction of Dam 17,650.48 

3 Construction of RB inlet Structure 222.00 

4 Construction of LB inlet Structure 296.00 

5 Construction of tunnel 2,658.08 

6 Construction of RB power house 814.00 

7 Construction of LB power house 1,110.00 

8 RB irrigation system development 636.40 

9 LB irrigation system development 2,664.00 

  Subtotal – civil cost  26,790.96 

  Mitigation Cost   

10 Land Acquisition and Resettlement 2,664.00 

11 Infrastructure Development 2,336.00 

12 Downstream Development 800.00 

13 Environment Mitigation 200.00 

14 Archeological Mitigation 50.00 

  Sub Total for other works 6,050.00 

15 Physical Contingencies (15%) 3,284.00 

16 
Engineering and Administration including Quality 

Control 10% 
1,970.00 

17 Price Contingencies (12.5%) 2,645.78 

  Total excluding tax 40,740.74 

18 Vat 8% 3,259.26 

  Total Project Cost  44,000.00 

 

6.6 Resettlement Costs  

  

261 families will need to be resettled. Majority of these people hold deeds or a permit to the 

property and significant amount are live-in state-owned lands as encroachers. These people 

will be given a sufficient land parcel for cultivation and residential lands upon relocation by 

ID. The resettlements costs will also involve the provision of compensation for land and 
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land development, costs of replacement cost including with number of allowances, costs for 

income restoration and another assistance till the resettles are settled into their new locations. 

The total cost of resettlement will be 2,664 million. For these settlers, facilities will be 

provided by the government. In addition, the project will carry out the irrigation 

infrastructure development as well as developments to the social infrastructure (area center, 

village centers).    

  

6.7 Maintenance costs  

  

The maintaining of the assets during the period of use is essential. Assets for which the 

economic life expires during the life time of the project will be replaced during the 

implementation period in order to guarantee continuous operation. The economic life time 

of the civil structures (canals) are assumed to be between 40-50 years. Taking in to account 

the still useable proportion of such assets as a residual value, 20% of the initial costs has 

been added to the 30th year as a benefit. 0.005 percent of the total cost has been included as 

the annual maintenance cost during the project period. The maintenance costs will be 

increased by 2 percent annually. The field canal maintenance should be carried out by the 

farmer organizations.  

  

6.8 Losses due to damages to the forest and related Ecosystems   

  

There will be loss of forest which will be inundated due to construction of the Kumbukkan 

Oya Reservoir. The following Table 6.3 provides inundation areas under each type of 

vegetation.   

Table 6.3 Type and Extent of forest belong to inundation area  

  

Forest type  Ha  

Dense Forest   168.8  

Open Forest   92.6  

Total   261.4  

  

The submerged area consisted of various land uses and such vegetated landscapes perform 

significant carbon sequestration function. The carbon sequestration function of a forest 

mainly depends on species mix, organic matter content of species, and the age distribution 

of the stand, type of soil, climatic characteristics and below ground biomass. Bundestag 

(1990) and Houghton et al. (1987) provided estimates of carbon content of soils and biomass 

for different tropical land uses.    

  

Applying those values to the above forest areas will provide an estimate of the total carbon 

lost and the economic value can be calculated based on the value of damage caused by a ton 
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of carbon released to the atmosphere. The total loss will be Rs million 155.  The following 

table provides details.   

Table 6.4 Estimation of economic value of the lost carbon sequestration function  

Forest type  Area (ha)  

Total average Carbon  

amount of each  

land use (t/ha)  

Global warming damage 

cost of each land extent 

(Rs)  

Dense Forest   168.8 194.5 114,253,968  

Open Forest   92.6 128.5 41,408,868  

Total   261.4  155,662,836  

  

6.9. Benefits  

Benefits had to be estimated with regard to the past experiences of similar irrigation projects, 

with a special emphasis to the Mahaweli Water Security Investment project Moragahakanda, 

Kaluganga, NCP and Maduru Oya Right bank projects. Most calculations depended on the 

data and information available through Department of Agriculture, Census and Statistic 

Department, Department Irrigation and the Mahaweli Authority of Sri Lanka. The direct 

benefits are covered by agriculture, hydro power, animal husbandry, ecotourism, homestead 

development and fishing, Indirect benefits received through the establishment of the project 

such as health and sanitation, water supply for drinking and domestic use etc. are also 

significant. It is expected to supply water for cultivate 6,785 hectares. Expected annual 

production amount is 28,520 metric ton for paddy and 53,636 metric ton for Other Field 

Crops (OFC).   

 Table 6.5 Expected extent and annual production with project  

Crop  

 Maha Season    Yala Season   

Crop  
area (ha.)  

Average 

production per 

hectare (Mt)  

Expected 

production  
(Mt.)  

Crop area 

(ha.)  

Average 

production  
per hectare  

(Mt)  

Expected 

production  
(Mt.)  

Paddy  
3100 6.2 19220.0 1500 6.2 9300.0 

Maize  
1000 3.5 3500.0 1500 3.5 5250.0 

Chilies (green)  
700 5 3500.0 875 5.0 4375.0 

Green gram  
450 2 900.0 500 2.0 1000.0 

Cowpea  
125 1.2 150.0 250 1.2 300.0 

Ground nut  
210 2.3 472.5 375 2.3 843.8 

Big onion         425 13.4 5684.2 

Vegetable  
1200 10.8 12966.0 1360 10.8 14694.8 

Total   6,785.00    40,708.53 6,785.00   41,447.79 
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Considering the annual benefits in financial terms the total net income is Rs. 4318 million 

and it is Rs 4829 million in Economical term. As project completion will require 4 years the 

benefits will accrue from the 5th year onwards.    

  

6.9.1 Paddy Cultivation  

The total cultivable area in this project is 6,785 ha. This includes 3822 hectares of new lands 

and 2,963 ha. of existing land.  Currently, the existing 2,963 hectares of paddy lands are 

being cultivated only during the Maha season. Cropping intensity of existing lands during 

the Maha season was 1.0 and during the Yala season it varied from 0.33 to 075. With the 

implementation of the project, it is expected to increase the CI to 1 during both seasons.   

  

After the project there is a continued supply of water to the command area. With the 

agricultural extension programme, it can be assumed that the yield will be reached to 6.2 

MT per hectare which is currently achieved in the major irrigation system in Southern 

Province.   In Udawalawa Mahaweli System currently receive 6.3 Mt. per hectare.   

  

It is assumed that the yield will increase by at least 2.0 metric ton per hectare. The 

expectation of additional paddy production is 8100 metric ton per annum and expected net 

income from paddy production is Rs. 1335 million. The price per 1 Kg. of paddy is Rs. 50 

in financial terms and Rs. 63 in economic terms with value addition, but the breakeven point 

is located at a lower level in comparison with the market price. The reasons for lowering the 

breakeven point to a significant level are the fact that the water is issued free of charge, and 

provision of a government subsidy for fertilizer. Therefore, Paddy cultivation remains 

popular at present.  

  

6.9.2. OFC Cultivation  

 After the development of the proposed project, it is expected that 3685 hectares of land in 

Maha season and 5285 hectares of land in the Yala season could be cultivated with OFC. 

The selected crops are chilies, green gram, maize, ground nut, big onion and vegetables 

which are popular among the farmers in this area and which can save foreign exchange to 

the country as current imports can be reduced. When the prevailing climatic conditions are 

taken into account, positive effects can be expected from improved water management and 

the situation of agricultural production will yield more profitable results. Through efficient 

water management, farmers could be motivated to increase benefits of OFCs through 

agricultural production.  
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Table 6.6 Benefits indicators in economic terms 

 

Crop  

Maha Season    Yala Season   Total  

Annual  

Income  

(Rs./ Mn.)  

Crop area  
Production  

Net revenue  Crop area  
Production  

Net 

revenue  

Ha  Mt  Rs. Mn  Ha  Mt  Rs. Mn  

Paddy  3100 19220.0         899.4  1500 9300.0           435.2       1,334.6  

Maize  1000 3500.0              68.4  1500 5250.0           102.5          170.9  

Chilies (green & 

dry)  700 
3500.0 

           542.3  875 4375.0           677.8  
     1,220.1  

Green gram  450 900.0            128.7  500 1000.0           143.0          271.7  

Cowpea  125 150.0              16.5  250 300.0             33.0            49.5  

Ground nut  210 472.5              63.2  375 843.8           112.8          176.0  

Big onion                      -    425 5684.2           226.0          226.0  

Vegetable  1200 12966.0            297.4  1360 14694.8           337.1          634.5  

Total  6,785.00 40,708.5       2,015.8  6,785.00 41,447.8        2,067.5       4,083.3  

  

According to the two tables above and below, the criterion used to review agricultural 

benefits ascribed to the project is the profitability of land under irrigation. The gross income 

is used to signify the total value of the production. The gross margin defined as the final 

value of the production per hectare has been calculated deducting the cost of production or 

value of inputs. This is referred to as the variable cost. The cost of seeds, fertilizer, 

agrochemicals and hired labour is also included in to the variable cost. However, family 

labour is not included.  

 Table 6.7 Benefits indicators in financial terms  

 Crop  

Maha Season   Yala 

Season  
 Total  

Annual  
Income  

(Rs. / Mn.)  
Crop 

area  Production  
Net 

revenue  
Crop 

area  Production  
Net 

revenue  

Ha  Mt  Rs. Mn  Ha  Mt  Rs. Mn  

Paddy  3100 19220.0           649.5  1500 9300.0         314.3         963.8  

Maize  
1000 3500.0              53.3  1500 5250.0             80.0          133.3  

Chillies  

(green & dry)  700 

 
3500.0            626.3  875 4375.0         782.8       1,409.1  

Green gram  450 900.0            143.2  500 1000.0            123.9          267.1  

Cowpea  
125 150.0              14.5  250 300.0              26.2            40.7  

Ground nut  210 472.5              55.4  375 843.8              93.9          149.3  

Big onion        425 5684.2            226.0          226.0  

Vegetable  
1200 12966.0            375.2  1360 14694.8            307.7          682.9  

Total  

6,785.0 
 

40708.5          1,917.4  6,785.00 41,447.8 
          

1,954.9       3,872.3  
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In order to assess the benefits in economic terms, the value added has been applied. Further, 

to calculate outputs and inputs in the economic term use their respective conversion factor 

(SCF). The given number of benefits may increase according to improved conditions such 

as changes in the cropping pattern to higher valued crops, price escalation of the outputs and 

the increase of yield per hectare due to agriculture extensions and introduction of new 

varieties.  

 

 6.9.3 Drinking and Domestic water  

The project provides water for drinking and domestic use in Monaragala urban area 

including with surrounding villages in Monaragala District. A large number of persons will 

receive this benefit. The allocation for drinking water is 12 MCM per annum. The expected 

revenue by drinking water provision is valued at Rs. 144 million.  The economic benefits 

are higher than this.   

  

6.9.4 Benefits from Power Generation  

Power generation is also significant in the Kumbukkan Oya Reservoir project. It will 

generate 16.2 GWh of energy annually with a plant factor of 52%. According to the CEB 

2018 price information the value of hydro power unit is considered as 18 Rs. /kWh the total 

benefits receiving of Rs 292 million.   

 

The operation of the present hydro-power project will avoid the need for any other 

alternative means of power generation; especially auto diesel and bituminous coal power 

generation. The global damage cost of emitting one ton of carbon dioxide is estimated to 

range from $ 10 to 20. An average CO2 emission by thermal power plant is 962 t/GWh using 

auto diesel and bituminous coal and unit value is taken as $15.  

Table 6.8 Savings CO2 emission  

 CO2 Emissions 

Ton/GWh  
Avoided Cost Rs. /GWh @ $ 

15/Ton of CO2  
Annual Hydro-power 

Generation –GWh  
Annual Saving Cost 

Rs. Mn.   

962  962x 15x 175=2,525,250  16.2  40.9  

  

The project construction will be completed within 4 years and benefit will be started from 

the 5th year of the project. Considering the annual benefits of drinking water in the 5h year 

expected income is Rs. 942.17 million and will be increased to Rs. 1020 million in 20th year.   

  

6.9.5 Inland Fisheries Development  

The proposed reservoir can also be used to develop inland fisheries in the proposed reservoir.  

Around 75 fisheries families can be accommodated in the proposed reservoir. Daily harvest 

is assumed as 4 metric tons and the price per Kg. is around Rs.200. Therefore, the expected 
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income from inland fisheries is calculated based on a minimum yield of 200 Kg/Ha per 

annum and income per fisher man per day is Rs. 4,000. Therefore, the expected net income 

from the inland fishery from Kumbukkan Oya alone will be Rs. 63 million.  

   

 Table 6.9 Income from Inland fisheries  

Membership of Fishery Society  75  

Daily harvest per fisherman  20kg  

Price per Kg.  200  

Income per fisherman per day  4,000  

Total income per fisherman from 2 X 100-day seasons  840,000  

Total income for 75 members  63,000,000  

  

6.9.6 Settlement and Home Garden Development  

Additional income can be expected through home gardening. These productions are mostly 

used for family consumption and to generate additional income, which is difficult to count. 

The allocated land for home garden is assumed as 800 hectares and the total number of 

families is 2000. Considering these figures there is a significant economic impact on family 

economy and the national economy. The expected benefit is Rs. 144 million.   

  

6.9.7 Development of Livestock Farming  

There is a significant economic impact to the community through livestock farming activity.  

Milk production alone is expected to generate 432,000 liters. The estimated net benefit is 

Rs. 302 million annually. The more details are given below.  

  

Table 6.10 Livestock Production - Semi-intensive system  

Mean herd size  3 cows  

Average milk yield per day  8 liters  

Total-milk yield from 3 animals per month (8 *3*30)  720  

Total income per month @Rs70/litre  Rs. 50,400  

Total income per 10-month milking cycle  Rs. 504,000  

Livestock Production - Semi-intensive system  Rs. 302 million  

  

There are additional benefits of livestock farming which are incalculable, including factors 

such as using organic manure for the improvement of soil conditions and the utilization of 

animals for various agricultural purposes such as farming, threshing and transport. All these 

cannot be precisely quantified in economic terms but they should be considered as providing 

a significant economic benefit in most respects.   
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6.10 Indirect Benefits  

  

Employment   

Employment opportunities will be generated in the agricultural, animal husbandry, 

construction and services sectors. It will be assumed about 7,000 employment opportunities 

will be created. Increase in the demand for labor in the agriculture sector due to more lands 

being made available for cultivation. With the increase of OFC cultivation which is more 

labor intensive, demand for labor will increase.   

  

New jobs may also be created in the fields related to the supplying of inputs, marketing of 

agricultural production and transport of inputs and outputs. Additionally, new job 

opportunities will arise in the construction sector during the construction period. 

Agricultural production generated from the project will reduce the import levels of foods 

and this will contribute to save foreign exchange.  

  

The intangible benefits of the project can be described as increased farm income, 

institutional strengthening, secondary sector development, improving the socio-economic 

standards of the community living in the area and regional development.  

  

6.11 Financial Analysis   

After the development of the proposed project, it is expected that 3685 Ha of land in Maha 

season and 5285 hectares of land in the Yala season could be cultivated with OFC. In the 

calculation of benefits, only those accruing from the project is considered. Aside from the 

newly developed 3822 hectares majority is allocated for OFC cultivation in both Maha and 

Yala season. 3100 hectares allocated for paddy in Maha season. The existing area of 1356 

hectares already being cultivated with paddy in the Maha season and benefit reduced from 

the benefit calculation. Financial prices for both the cost and benefit streams applicable 

during the assumed planning period of 30 years have been calculated together with the net 

benefits of agricultural production in two seasons (Yala and Maha). The evaluation includes 

an analysis in financial as well as in economic terms.  

 

As given in Table 6.11 on financial term about Rs. 4.3 billion will be received annually as a 

direct benefit and also will be received a significant benefit through indirect benefit. When 

considering the on economic terms nearly Rs. 4.8 billion will be received annually.  
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Table 6.11 Income and Losses- With Project and Without Project Scenario  

   
Financial value 

(Rs. Mn)  

Economic Value 

(Rs. Mn)  

WITH PROJECT         

Agriculture  3,872.3 4,083.3 

Fish  63.0 63.0 

Animal Husbandry  302.4 378.0 

Homestead development  144.0 172.8 

Eco tourism  200.0 250.0 

Hydro power  291.6 364.5 

Drinking Water  144.0 216.0 

Avoid Carbon Emission  40.9 40.9 

Total Benefit  5,058.2 5,568.5 

WITHOUT PROJECT        

Agriculture  583.7 583.7 

Damages to the forest and related Ecosystems   155.7 155.7 

Total losses  739.4 739.4 

Net project Income (With Project- Without Project)  4,318.7 4,829.1 

 

6.12 Economic Analysis  

The difference of the economic appraisal contrasts with the financial appraisal, in that the 

financial values were converted in to economic values by applying conversion factors. 

Conversion factors were applied to output prices as well as to input prices. Economic values 

will thus reflect the real value to the society of the cost and benefits.  

The benefits will start from the 5th year when new irrigation activities will be commenced. 

Therefore, cash flow becomes positive from year 5. From the 4th year, the construction 

investment will be completed and annual net income will be increased to its maximum level 

of Rs. 4193 million. Economic Rate of Return (EIRR) will be 10.9. In general, the Net 

Present Value is Rs. 93.9 billion and under the 8% discount rate it will be Rs. 9.2 billion 

 

Table 6.12 Project Performance indicators (Economic Terms)  

Criteria  Unit  EIRR  

Discount Rate (%)  

8  10  12  

Internal Rate of Return  %  10.9  9.8 9.7 8.7 

Net Present Value (NPV)  Rs. Mn.  93,970  9,152.0 2,590.7 -2529.2 

Benefit /Cost Ratio        1.31 1.09 0.91 
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6.12.1 Sensitivity and Risk Analysis  

  

All of the decision criteria presented above indicates that financing of the Kumbukkan Oya 

Reservoir Development Project would be justifiable in economic terms. The internal rate of 

return gives the maximum rate of interest that a project could pay if all resources were 

borrowed. It reaches 10.9% if economic values are considered but becomes 7.2% under 

financial conditions. The benefits were calculated at the minimum level.  

At the discount rate of 10% the net present value is 2,590 million – a positive value. The 

total investment cost for the project is Rs. 40 billion and at end of the 30th year, the net 

present value will be Rs. 93.9 billion  

Table 6.13 Sensitivity Analysis (In Financial terms)  

   
IRR  

Benefit Cost Ratio  Net Present Value  

8%  10%  12%  8%  10%  12%  

Base Case  7.2 0.92 0.76 0.63 -3084.4 -8504.7 -12639.1 

a). Cost      + 10%  6.3 0.81 0.67 0.56 -7996.8 -12964.8 -16725.9 

b)  Benefit   - 10%  6.2 0.83 0.69 0.57 -6515.2 -11238.4 -14807.1 

c)  Cost +10%, Benefit - 

10%  5.4 0.75 0.62 0.52 -10254.4 -14822.6 -18239.0 

 

Table 6.14 Sensitivity Analysis (In Economic terms)  

   
IRR  

Benefit Cost Ratio  Net Present Value  

8%  10%  12%  8%  10%  12%  

Base Case  10.9 1.31 1.09 0.91 9152.0 2,590.7 -2529.2 

a). Cost      + 10%  9.8 1.15 0.96 0.80 4894.6 -1204.6 -5952.3 

b)  Benefit   - 10%  9.7 1.18 0.98 0.81 5315.7 -466.1 -4953.4 

c)  Cost +10%, Benefit – 

10%  8.7 1.07 0.89 0.74 2394.7 -3263.8 -7630.6 

 

In justifying irrigation projects, only the economic term is considered and an IRR of 10% 

would suffice. However, in the present instance, the project has reached to 10.9% in 

economic terms (EIRR). Therefore, it can be surmised the project is viable at every level.  

Further, nearly all irrigation projects give benefits to the country and the society for several 

generations with proper maintenance; thus, the present project has a vast potential to benefit 

the state and the society.  
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 6.13 Conclusion of Extended Cost Benefit Analysis  

As a result of the construction of Kumbukkan Oya reservoir the whole economic system of 

the area has undergone a monumental transformation for the better. Further, it has caused 

the locale to attract services and improve the living conditions as well as raising the 

economic standards of the community as a whole. There are also a number of additional 

benefits indirectly accruing from the inception of the project.   

  

The increase in agricultural production would also have the effect of reducing money spent 

on importing agricultural commodities and product enhancers; saving a payment balance of 

Rs 4.0 billion annually. The rise in production of primary agricultural production has the 

cyclic effect of inducing a concurrent increase in secondary productions and the services 

market. This drastic rise is likely to provide increased room for employment opportunities; 

it is expected that approximately 7,000 number of such opportunities will be instigated as 

an outcome of the project. It is expected that the project will help improvement in 

infrastructural development; which would arise as a result of the project being initiated. 

Developments in infrastructure will possess far reaching effects, and are likely to branch out 

into diverse other fields of improvement including health and sanitary facilities. The 

provision of clean and sufficient water, for instance, has the effect of achieving a significant 

decrease in health conditions pertaining to the lack of sufficient or clean water such as 

kidney related diseases etc.   

The raising of the ground water levels within project areas also has the effect of improving 

general environmental conditions as well as inducing highland cultivation near agricultural 

wells and improving home gardening. It can, in general, be assumed that sufficient water 

being provided would heighten the enthusiasm for cultivation, and people would be 

innovative in the choices that they make, perhaps pushing the boundaries of agricultural 

production to hitherto un-scouted boundaries.      

  

In analyzing the costs and benefits associated with the project over a time span of 30 

years, the following conclusions can be drawn:  

  

• Risks attributable to unexpected rises in construction costs (case “a” in above 

table), due to increase in material prices and related inputs there is no threat to 

viability.   

• Reduction of outputs (Case ‘b’), due to physical losses and falling down the prices 

for agricultural commodities or lower the production due to unexpected climatic 

conditions, but no threat to success.  

• In a worst-case scenario, with 10% higher costs, 10% percent lower benefits, even 

if there is no threat to the project.   

  

In summary (and with specific reference to the aggregate) it can be concluded that all 

components of the project are viable to the highest degree.  
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CHAPTER 7 

7. ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN 

 

Table 7.1 Environmental Management Plan  

 

Activity and Impact Mitigation Measure Responsibility  Cost Location/s Implementation 
Design and Planning Phase 
Loss of livelihoods, 

assets, decrease of 

income from 

livelihoods/assets 

Compensation, resettlement and other 

benefits  

ID to implement 

 

 Households and 

individuals 

identified  

Prior to 

construction phase 

Construction and Operation Phase 
Site clearance and 

removal of vegetation in 

the reservoir bed causing 

soil erosion, siltation and 

sedimentation of 

waterways 

Minimum areas cleared for 

construction of canal, structures and 

other facilities; carry out work in dry 

seasons; design adequate drainage 

pathways with silt traps as required;  

ID to monitor, 

Contractor to 

implement 

Included in civil cost Total project 

impact area 

Construction phase 

 

 

Clearing of areas 

identified for 

resettlement and 

cultivation 

Same as above  ID to monitor, 

Contractor to 

implement 

Included in civil cost Ares identified for 

resettlement and 

cultivation  

Construction phase 

Creation of access roads, 

new roads and 

modification of existing 

roads causing change of 

drainage patterns and soil 

erosion  

All roads designed and constructed to 

prevent these negative impacts, 

including providing adequate culverts 

and slope protection  

 

ID to monitor, 

Contractor to 

implement 

 

Included in civil cost All roads 

established under 

the project 

Construction phase 
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Activity and Impact Mitigation Measure Responsibility  Cost Location/s Implementation 
Slope failure in steep 

sections around the 

reservoir boundary 

Removal of detached/unstable rocks, 

boulders; terracing and concreting 

adopted in deep/ unstable slopes; all 

other measures as specified in 

contract documents 

ID to monitor, 

Contractor to 

implement 

 

Included in civil cost The Main canal and 

distribution canals 

Construction phase 

Slope failure and soil 

erosion due to removal of 

vegetation and soil for 

canal construction 

Removal of detached/unstable rocks, 

boulders; terracing and concreting 

adopted in deep cuts of 15m and 

above; all other measures as specified 

in contract documents 

ID to monitor, 

Contractor to 

implement 

 

Included in civil cost The Main canal and 

distribution canals 

Construction phase 

Construction yards, 

vehicle parks, borrow 

sites, quarry sites and 

sites where tunnel muck 

are disposal 

All such sites to be rehabilitated with 

suitable native species after removal 

of dumped material and levelling 

under the supervision of FD 

ID to monitor, 

Contractor to 

implement 

 

Total of 25 ha. 

Contractor - SLR 15 

million 

All sites used for 

disposal of tunnel 

muck and other 

construction waste, 

areas used for 

storing construction 

material, quarry 

sites and borrow 

sites etc 

Construction Phase 

Disturbance to natural 

drainage patterns and 

stream crossings during 

construction of canals  

Shorten period of construction; 

minimize disturbance to natural 

drainage; suitable drainage methods 

implemented; restoration of stream 

beds  

ID to monitor 

and Contractor 

to implement  

Included in the civil 

cost  

Total project area Construction phase 

 

Ensuring environmental 

flows  

Operation of sluices to ensure 

environmental flows during dry 

periods  

ID to implement No additional cost Kumbukkan Oya 

downstream of the 

proposed dam site 

O & M phase 

 

Reduction of surface 

water quality  

Adhere to approved solid and liquid 

waste management plans and avoid 

contamination of water; ensure 

compliance with current water quality 

standards of the CEA  

ID to monitor 

and Contractor 

to implement 

Included in civil cost  

Additional SLRs 2 

million for water 

quality testing by the 

contractor  

In all construction 

areas of the project 

Construction phase 
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Activity and Impact Mitigation Measure Responsibility  Cost Location/s Implementation 
 Use only designated disposal sites and 

no disposal near banks of waterways, 

slopes, prevent erosion of soil used 

for embankment creation 

ID to monitor  

and Contractor 

to implement 

 Construction phase 

 

Water pollution through 

worker facilities and 

behaviour 

Worker awareness, ensuring suitable 

locations for camps and sanitation 

facilities; proper waste disposal 

methods; suitable water supplies to 

camps;  

ID to monitor 

and Contractor 

to implement 

Included in civil cost All worker camps 

and facilities in the 

project area 

Construction phase 

Water pollution in the 

command area through 

increased use of 

agrochemicals as a result 

of higher cropping 

intensities 

Test and take appropriate action on 

water quality in supply canals and 

return water from agricultural fields 

for agrochemicals over the longer 

term; develop a programme to reduce 

use of agrochemicals 

ID to obtain 

baseline 

information and 

monitoring the 

levels of 

agrochemicals 

in surface waters 

through 

independent 

consultant 

ID - SLR 1 million to 

obtain baseline data   

 

Contractor-SLR 1.0 

million/year for 5 

years for Monitoring  

Command area of 

the Maduru Oya 

RB canal 

Operation and 

Maintenance phase  

Vehicles and operation of 

machinery causes air 

pollution (gases, PM) 

All vehicles to have emission testing 

periodically, monitoring of air quality 

in sites of high impact 

 

ID to monitor 

and Contractor 

to implement 

 

Included in the civil 

cost  

 

ID – to monitor air 

quality through 

independent group 

SLR 10 million  

All locations where 

applicable 

Construction 

phase 

Increase of dust levels 

due to construction 

activities and transport of 

material 

Minimize quantity and duration of 

soil exposure; watering of 

construction sites; covering disposed 

of and transported materials 

ID to monitor 

and Contractor 

to implement 

 

Included in the civil 

cost 

All locations where 

applicable 

Construction 

Impacts on mineral 

resources during 

excavations 

Any chance finds of precious 

minerals will be informed to the 

Divisional Secretary, GSMB and 

ID to monitor 

and Contractor 

to implement 

No additional cost All locations where 

applicable 

Construction phase 

O & M phase 
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Activity and Impact Mitigation Measure Responsibility  Cost Location/s Implementation 
Gem and Jewellery Authority in 

contract conditions 

 

Noise and vibration due 

to tunnel excavation and 

operation of heavy 

machinery for 

construction 

Monitoring noise levels; pre-and post-

blasting surveys; noise emanating 

work to be restricted between 7am-6 

pm; license from the GSMB for 

operation of blasting sites; adhere to 

technical conditions 

Crack surveys in households located 

close to tunnel axis 

ID to monitor 

and Contractor 

to implement 

  

 

Contractor- included 

in civil cost   

 

DI - Rs 20 million for 

monitoring noise, 

vibrations, blasting 

surveys and 

conducting crack 

surveys 

All locations where 

applicable, 

especially along the 

tunnel trace 

Construction 

Noise from transport and 

other vehicles  

Vehicles subjected to periodic 

maintenance to ensure adherence to 

noise standards 

ID to monitor  

Contractor to 

implement 

No additional cost All locations where 

applicable 

Construction phase 

Disposal of waste 

material due to 

excavation, tunnel 

excavation and other 

construction activities 

Waste disposal only in designated 

disposal sites identified in EIA; 

adhere to guidelines in contract 

documents. EPL obtained for all 

disposal sites. Permanent disposal 

sites to be levelled, landscaped and 

closed by the end of construction 

period. All the dumped material to be 

removed from the temporary disposal 

sites. 

ID to monitor 

Contractor to 

implement 

Included in the civil 

cost 

All locations where 

applicable 

Construction phase 

Solid waste disposal 

issues 

Develop solid waste disposal 

management plans in consultation 

with local authorities; ensure 

compliance by contractor to 

guidelines; maintain monitoring 

programme  

ID to monitor 

and Contractor 

to implement 

through 

independent 

contractors in 

collaboration 

with Local 

authorities 

Included in the civil 

cost 

 

DI SLR 2 million for 

monitoring solid 

waste disposal 

activities at 

construction sites 

Designated 

disposal areas and 

all other relevant 

locations 

Construction phase 
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Activity and Impact Mitigation Measure Responsibility  Cost Location/s Implementation 
Storage of explosive 

material 

Ensure safety against fire and theft, 

with barriers, locking arrangements, 

employment of security 

ID to monitor 

and Contractor 

to implement 

 

Included in the civil 

cost 

All locations where 

applicable 

Construction phase 

Sanitary facilities in 

worker camps and offices 

Ensure location and design of 

sanitation facilities to prevent 

contamination of water, soil 

ID to monitor 

and Contractor 

to implement 

Included in the civil 

cost 

All locations where 

applicable 

Construction phase 

Habitat loss, degradation 

due to project 

Reforestation/enrichment planting 

along the canal; degraded areas; based 

on sites and guidelines of the FD  

ID to Monitor 

and Contractor 

to Implement 

Already allocated in 

the design phase 

Locations to be 

finalized in 

consultation with 

FD 

Construction phase 

O & M phase 

Blocking and reduction 

of animal migratory 

routes 

Declaration of identified migratory 

corridors  

ID to monitor in 

collaboration 

with FD and 

DWC 

In consultation with 

FD and DWC 

Identified 

migratory routes 

within the project 

affected area 

O & M phase and 

longer term 

Escalation of human-

elephant conflict 

Develop a long-term plan for HEC 

reduction in the command area of the 

project  

ID to implement 

with DWC and 

other 

stakeholders 

DI - SLR 100 million 

allocated for HEC 

mitigation 

Command area of 

the Kumbukkan 

Oya project 

O & M phase and 

longer term 

Threats to fauna and flora 

by increased access by 

humans to protected 

areas and natural habitats  

Strict monitoring of workers and 

associated persons during 

construction activities; monitoring of 

incidence of animal poaching, illegal 

removal of forest resources, clearing 

of forest patches in project area; 

Induction training for all workers to 

include awareness of regulations of 

the Fauna and Flora Protection 

Ordinance of Sri Lanka and penalties 

for its violations especially for 

poaching and illegal removal of forest 

resources. 

ID and 

Contractor 

To implement 

with FD and 

DWC 

 

Included in the civil 

cost and monitoring 

cost 

DWC and FD 

protected areas 

located near the 

command areas 

Construction and 

O & M phase and 

longer term 
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Activity and Impact Mitigation Measure Responsibility  Cost Location/s Implementation 
Introduction and spread 

of alien invasive species 

Assessment of existing alien invasive 

species in the project area; 

development of a detailed AIS 

management plan in accordance with 

guidelines established by the Ministry 

of Environment strictly monitor new 

AIS and spread of already introduced 

AIS  

ID to implement 

through 

Independent 

Group 

SLR 2.0 Mn Command area of 

the project 

Construction and 

O & M phase and 

longer term 

Occupational safety of 

workers  

Adhering to Sri Lanka occupational 

safety guidelines; strict compliance 

monitoring needs to provide all 

workers with protective gear, helmets, 

safety goggles, dust masks etc., All 

Camps to have emergency medical 

aid kits etc, Health and safety 

induction training to be provided to 

all workers including awareness on 

regulations. 

ID to monitor 

and Contractor 

to implement 

Included in the civil 

cost 

All locations where 

applicable 

Construction phase 

Health and safety and 

security of communities 

Develop a detailed management 

programme for accidental spills and 

release of toxic fumes 

ID to monitor 

and Contractor 

to implement 

No additional cost All locations where 

applicable 

Construction phase 

 Ensure proper storage of toxic 

materials including volatile chemicals 

ID to monitor 

and Contractor 

to implement 

No additional cost All locations where 

applicable 

Construction phase 

 Monitor and manage disease vector 

populations such as dengue 

mosquitoes; treatment of breeding 

sites of vectors 

PMU 

Contractor 

Included in the civil 

cost 

All locations where 

applicable 

 

Construction phase 

Direct impacts on 

archaeological and 

historical resources 

Avoidance of archaeological sites is 

being achieved through route changes 

where possible and adhering to 

recommendations given in the AIA 

ID to implement 

with 

Dept. of 

Archaeology 

Included in the civil 

cost 

Sites identified by 

archaeology 

assessment 

Design and 

Planning and 

Construction phase 
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Activity and Impact Mitigation Measure Responsibility  Cost Location/s Implementation 
Risk of theft, vandalism 

and removal of artifacts 

and other components 

due to increased access 

by outsiders  

Identify all archaeologically listed 

sites in the project area; develop a 

programme for monitoring their status 

and security; 

ID to implement 

with 

Dept. of 

Archaeology 

No additional cost Sites identified by 

archaeology 

assessment 

Construction and 

O & M phases 

Chance findings of 

artifacts or sites 

Contractor to inform DI and to abide 

by all laws and regulations on such 

items and sites  

ID to implement 

with 

Dept. of 

Archaeology 

No additional cost Sites identified by 

archaeology 

assessment 

Construction and 

O & M phases 
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Table 7.2 Environmental Monitoring Plan 

 

Parameters to be Monitored Location of sampling 

points 

Frequency of 

monitoring 

Responsible 

agencies 

Monitoring Method Funds 

(Rs Mn) 

Relocation of community. 

Payment of compensation 

All relocated families Once a month 

during relocation 

period 

ID through 

independent 

monitoring 

team 

Inspection of records 

maintained by DI on 

resettlement and interview 

survey of affected parties 

1.00 

Sediment retention of silt traps. 

Filling of silt traps and removal of 

silt 

Silt traps in drainage paths  Once in two weeks 

during rainy 

season and once a 

month during dry 

weather. 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team and measurement of 

sediment levels at 

construction sites 

2.00 

Forest clearing in dam and borrow 

areas to ensure clearing is confined 

only to dam axis and borrow areas 

Dam axis and designated 

borrow areas 

Once in two weeks 

during 

construction of 

dam 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team 

2.00 

Tree planting along canal traces and 

restoration of identified forest 

habitats to assess the extent planted 

and success rate of planting and 

restoration activities 

Tree plantation along canal 

traces, HFL of the reservoir 

Restoration work carried out 

at sites identified by FD 

Once in 3 months 

for a period of five 

years 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team and monitoring forest 

plots marked in restoration 

areas 

5.00 

All sites used for storage of 

construction material are properly 

rehabilitated and has not resulted in 

introduction of invasive alien 

species 

All sites used for storage of 

construction material 

Once in 3 months 

and one year after 

rehabilitation work 

is completed 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team  

4.00 

All sites used for disposal of 

construction waste and tunnel muck 

are maintained properly with slope 

stabilization, drainage management, 

dust management and erosion are 

kept at a minimal level 

All sites used for disposal of 

tunnel muck and 

construction waste 

Once a month 

during the 

construction phase 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team of the mitigation 

measures taken and 

measurement of sediment and 

dust levels at disposal sites  

4.00 
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All camp sites to ensure sanitary 

safety and proper waste 

management, use of safety gear and 

proper housing facilities 

All camp sites and site 

offices 

Once a month 

during the 

construction phase 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team 

4.00 

Noise and vibrations especially 

along the tunnel trace, ground water 

level and crack surveys of houses 

located on the or near the tunnel 

trace 

All construction sites and 

along the tunnel trace, 

crusher plants 

Once a month 

during the 

construction phase 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team and measuring noise and 

vibrations, ground water 

levels and reports generated 

by crack surveys 

10.00 

Air quality to ensure all construction 

sites and construction vehicles 

adhere to recommended standards, 

contractor take adequate measures to 

minimize dust emissions and 

emission of other volatiles including 

vehicle emissions 

All construction sites, quarry 

sites, burrow sites, batching 

plants, crusher plants 

Once a month 

during the 

construction phase 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team on measures taken to 

reduce dust emissions and 

other air pollutants and 

measuring air quality 

quarterly 

10.00 

Surface water quality to ensure there 

is excessive sedimentation or 

reduction of water quality due to 

release of waste or toxic compounds  

All construction sites, quarry 

sites, burrow sites, batching 

plants, crusher plants, and 

command area 

Once a month 

during the 

construction phase 

and four cropping 

seasons during 

operation phase 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team and quarterly water 

quality assessments using key 

water quality parameters  

10.00 

Effectiveness of invasive species 

management at all construction sites 

and command areas 

All construction sites, quarry 

sites, burrow sites, vehicle 

yards, construction material 

storage areas and command 

area 

Once a month 

during the 

construction phase 

and one year 

during O & M 

DI through 

independent 

monitoring 

team 

Visual inspection by assigned 

team 

5.00 

Farmer training on reduction of 

agrochemical use by monitoring the 

levels of usage against national 

baseline 

New development area Once a month for 

four cropping 

seasons 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team and quarterly water 

quality assessments for 

residues of agrochemicals 

10.00 

Land levelling and formation of 

farms by monitoring no of farm lots 

levelled and formed 

1 in 10 farms developed in 

the new area 

Once a month for 

four cropping 

seasons 

ID through 

independent 

Visual inspection by assigned 

team 

2.00 
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monitoring 

team 

Number of farmers trained in on-

farm water management 

All tracts under cultivation. Once a month for 

four cropping 

seasons 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team 

2.00 

Monitoring of identified 

archaeological sites to ensure that 

the recommended actions are 

undertaken 

All sites identified during 

the archaeological impact 

assessment 

Once a month 

during the 

construction phase 

and O & M 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team 

3.00 

Ensure measures taken to reduce 

human-elephant conflict has 

produced the desired results 

Command area of the 

project 

Once a month for 

two years 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team, records maintained by 

GND and DWC about crop 

damage, property damage of 

injury or death to people 

3.00 

Ensure e-flow released from the dam 

is adequate to meet the 

environmental requirements of the 

river and river users 

Kumbukkan Oya 

downstream of the dam site 

to the confluence of next 

major tributary 

Once a month for 

two years 

ID through 

independent 

monitoring 

team 

Visual inspection by assigned 

team, fish surveys during wet 

and dry seasons for two years 

and interview survey of river 

users 

3.00 

Total 80.00 
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CHAPTER 8 

8. CONCLUSION AND RECOMMENDATIONS 

 

This environmental impact assessment has appraised the social, environmental and 

economic impacts of the proposed Kumbukkan Oya reservoir project to address both 

irrigation and potable water deficits faced by the people in Monaragala District. Further, the 

project will contribute green energy to the national grid. While project interventions will 

have many positive outcomes, it will also result in number of negative socio economic and 

environmental impacts. Therefore, it is important that the project whilst enhancing and 

building on the positive impacts, take necessary steps to address the negative impacts so that 

these impacts are mitigated, if they cannot be avoided or minimized.   

 

The project provides irrigation facilities to 9,440 acres of new lands and 3,975 acres of 

existing lands downstream of the reservoir identified in Buttala, Monaragala and 

Siyabalanduwa DS divisions. Accordingly, it is expected to develop total of 13,415 acres of 

lands by this project. The project on completion of its construction will enhance the 

economic activities in terms of improving cropping intensity (CI) up to 2.0 in the command 

areas. Further, the project will provide 12 MCM of potable water annually to meet the 

drinking water requirement of Monaragala, Nakkala, Kumbukkana, Okkampitiya, and the 

project will also generate 16 GWh of clean energy annually as well.  

 

Economic and social benefits to be accrued through the project will not only fulfil the desired 

objective of the project but are aligned well with the overall national development vision. 

The project is therefore of national importance as it can provide multiple benefits that help 

to raise the living standard of the people in Monaragala District who are facing a water 

deficit. A description of such social and economic benefits has been included in the relevant 

sections of the report. 

 

The total investment cost of the proposed Kumbukkan Oya Reservoir Project is estimated 

to be Rs. 40,740 million. The expected net annual benefit from the project is Rs.  4193.5 

Million. The project is economically viable in terms of Internal Return Rate (10.9%) and 

Net Present Value (Rs. 93.9 billion). 

 

This EIA report has carefully appraised the major long term or short-term adverse 

environmental and social impacts that may arise due to the proposed project. These impacts 

have been analysed for their intensity and magnitude and have been described in chapter 4 

of this report.  

 

The main impact anticipated is the inundation of houses and cultivated lands due to the 

establishment of the proposed Kumbukkan Oya reservoir. A total number of 579 families 

will get affected. Out of these 298 families will get fully affected, which means their houses 

and lands both will get inundated. The remaining 281 families will be partially affected, as 

their residence is located beyond the inundation area but their agricultural lands (highlands, 
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paddy lands or both) will get inundated. As a mitigation measure a suitable compensation 

package will be offered to the affected persons and a land area of around 532 acres from the 

areas in Pubbara, Pepaladeniya and Lulwetiya in Medagama DSD of Monaragala District 

has been identified as the preferred sites for resettlement of fully and partially affected 

families.  

 

The inundation area of the proposed reservoir mostly (92%) comprises of man-made habitats 

such as chana lands (58%), home gardens (31%) and paddy (3%). The natural habitats (8%) 

are mostly restricted to the river, streams and riparian habitats associated with the river and 

its streams. However, these natural habitats as well as the manmade habitats support a rich 

species assemblage. The, project is located in the Eastern Intermediate Lowlands Floristic 

Zone and the Dry and Arid Lowlands Floristic Zone. The typical natural vegetation 

formations present in these floristic zones were not observed in most of the areas affected 

by the proposed project as these habitats have been converted to man-made habitats such as 

paddy lands, lands cultivated with seasonal crops or perennial crops such as rubber. Several 

species of endemic (flora - 33 and fauna - 32) and nationally threatened species (flora - 40 

and fauna - 11) were observed in the inundation area. One of these nationally threatened 

species, Celastrus paniculatus is listed as a unique and restricted range species. The 

proposed reservoir will inundate the habitats of this species which will be displaced from 

the reservoir bed in an irreversible manner. However, as a mitigatory measure the project 

proponent has identified areas along the RB and LB canals, dam reservation and in the 

Pubbara resettlement site for the reforestation program 

Most of the lands in the proposed development area are already developed (seasonal and 

perennial agricultural lands, home gardens, abandoned lands) and only common fauna and 

flora species inhabiting in such lands. Therefore, impacts associated with development of 

such lands will be low. Sometimes it will positively affect the inhabiting fauna and flora as 

it will increase the water availability in the area.   

The area identified for development, especially the command areas receiving irrigation 

water can be classified as a medium human-elephant conflict area and the current conflict 

status is likely to be escalated due to development of such lands because presently elephants 

have free access to these areas during the off season. With the proposed development all 

abandoned lands will be converted to agricultural lands and cropping intensity will be also 

doubled. Therefore, freely available lands for elephants will be reduced due to the proposed 

development, which will lead to escalation of human-elephant conflict.  

In terms of geology, the environmental vulnerability, especially with respect to depletion of 

groundwater table, needs to be evaluated along the tunnel trace. It is essential to reduce the 

negative environmental impacts such as lowering of groundwater tables, and the occurrence 

of landslides due to raised groundwater table on unstable slopes. The tunnel can pass through 

highly fractured rock layers (fault zone). Therefore, the tunnel improvement techniques such 

as shotcrete, grouting, anchor bolting and lining should be undertaken based on the detailed 

geotechnical investigations 
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The explosive should be handled carefully during the storage, transport, charging and 

blasting under the supervision of blasting experts. It is highly recommended to perform main 

construction/civil works during the dry period for reducing soil-related impacts. In addition, 

the construction of silt traps along the downstream, minimizing the clearing of vegetation, 

avoiding dumping of excess earth materials near waterways, grass turf along the exposed 

areas and standard compaction of loose earthy materials are highly recommended.  

 

Removal of detached unstable rock fragment and boulder packing/retention wall and/or with 

a suitable riprap for the bare soil slopes/exposed lands are highly recommended to avoid 

slope/rock failures. Groundwater table should be monitored along the tunnel trace and 

possible leakages should be controlled using geotechnical solutions such as shotcrete, 

grouting, anchor bolting, and lining, etc. 

 

During the construction phase, especially during excavation and back filling there will be 

short-term impacts by way of soil erosion, dust and noise pollution.  

 

Further, there are 41 archaeologically important sites that have been recorded. Among them 

11 sites will be directly impacted and 10 sites would be indirectly impacted. Therefore, 

mitigation measures specified in chapter 5 based on the AIA should be carried out during 

the project implementation. 

  

A suite of mitigation measures has been proposed in Chapter 5 of this report to address the 

identified significant negative impacts that may arise as result of implementing the proposed 

project.  

 

In conclusion, the project will confer number of positive impacts on the community that 

resides in Monaragala district. The negative impacts can be mitigated by appropriate 

measures.  

Due to above reasons, the project is recommended to be implemented. However, during the 

construction and operation phases the mitigation measures recommended should be carried 

out under proper monitoring as indicated in this report to ensure that the significant negative 

impacts that would arise due to the project are effectively addressed. 

 


