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Executive summary
Strategic Cities Development Project (SCDP) is came up with national development and
aligned under urban vision of Sri Lanka. There are four main project components under SCDP
and proposed project is described under the project component of ‘Augmentation and
Rehabilitation of Kandy Municipal Water Supply System’. Consequently, National Water Supply
and Drainage Board (NWS&DB) was assigned as the Consultant for designing and construction
supervision of the proposed project. The project activities include (i) rehabilitation of existing raw
water intake at Gatambe by constructing a new weir aligning with the existing weir across the
Mahaweli River; (ii) laying of raw water transmission line from Gatambe intake to water
treatment plant; (iii) construction of sludge treatment plant.
The water intake at Gatambe serves raw water at the capacity of 36,000 m3/day. The
existing water demand for the Kandy city exceeds the above value. Consequently, improvement
for the existing weir structure is essential to increase the efficiency of the raw water intake. Also,
pipe network used for pumping of raw water laid about 50 years back, during the period of
construction of the weir for raw water extraction. Undoubtedly, it is essential to improve the
water supply system to improve the efficiency of the system.
As experienced in most development projects, there are certain aspects which need to be
implemented environmental friendly and socially acceptable manner. Getambe water treatment
plant uses alum as a primary coagulant which produces waste called alum sludge. At present the
alum sludge produced in the water treatment plant is directly discharged to the Mahaweli River
on the downstream side of the water intake without any treatment in the absence of sludge
treatment facilities. Direct discharge of alum sludge may adversely affect the aquatic environment
of the Mahaweli River due to monomeric aluminum. A proper sludge treatment and disposal
method is vital for the treatment plant to comply with the environmental regulations.
Consequently, proposed project intend to overcome above issue by constructing sludge
treatment plant.
In addition, anticipated environmental impacts also considered in terms of ecology,
hydrology, water quality, and noise. In ecological survey, a total of 184 plant species including 17
endemics, 11 nationally threatened and 5 nationally near threatened (NT) plant species were
recorded. A total of 90 faunal species including 13 endemic species, 6 nationally threatened
species, 4 nationally near threatened species were recorded during the field survey within the
study area. No flooding or changing of habitats will be anticipated during weir operation phase as
the weir will not fully block the passage of the river water and it allows overflow. The
downstream (from water release point of sludge treatment plant) habitats and biodiversity of the
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river are very rich, critical and sensitive. However it will not directly impacted from the proposed
project and it may naturalize soon after the construction. In terms of hydrology, proposed weir
construction will not disturb the natural flow pattern of the river upstream and downstream as it
is submerged and partially obstruct the river flow. Further, installation work of the weir and the
materials used for the weir have no any considerable impact of contaminating the existing quality
of water of the Mahaweli River.
Soil erosion due to construction of weir might increase due to the existing gradient of river
bank. However, existing structure will be used for the proposed intake as well. Therefore, soil
erosion may not exist during the operation stage. Although, noise and vibration is last for
construction period, it is necessary to adapt some precautionary methods to minimize negative
impacts. Therefore, it is essential to adhere with the mitigatory measures proposed in this report
during construction activities. Adopting engineering best practices by the contractor is essential.
In social consideration, only one family needs to be relocated for the construction of the sludge
treatment tanks.
In conclusion, it is apparent that most of negative impacts identified from the IEE study
can be mitigated by adapting proposed mitigatory measures and monitoring programmes given
herein. The study team recommends the proposed project for implementation in subject to the
proposed mitigation measures.
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1.Introduction
1.1 Background of the project
In setting up of national goals, Sri Lankan government has recognized the paramount importance of
development of secondary cities as it leads to competitive and sustainable economic growth in the
country. Sri Lanka’s urban vision and national development objectives are set out under Sri Lanka
Strategic Cities Development Project (SCDP) and the World Bank (WB) invest and intervene at first
phase by means of financial source and advice.

Strategic Cities Development Project is implemented under the Ministry of Mega Polis and Western
Province Development. The overall aim of the Strategic Cities Development Project is to relieve
traffic congestion and upgrade municipal services in order to enhance the quality of life and sustain
the world heritage city. There are four main project components under SCDP and proposed project
is described under the project component of ‘Augmentation and Rehabilitation of Kandy Municipal
Water Supply System’. Consequently, National Water Supply and Drainage Board (NWS&DB) was
assigned as the consultant for designing and construction supervision of the proposed project.

1.2 Objectives and justification of the proposed project
The specific project activities were identified and described by the consultants (NWS&DB).
Accordingly, (i) rehabilitation of existing raw water intake at Gatambe by constructing a new weir
parallel to the existing weir across the Mahaweli River; (ii) laying of raw water transmission line from
Gatambe intake to water treatment plant; (iii) construction of sludge treatment plant are the specific
components of the proposed project.

The existing raw water intake of the Kandy Municipal Water Treatment Plant (Gatambe) is situated
at Gatambe, Peradeniya along Kandy- Perdeniya main road (Figure 1.1 and 1.2) and the intake is
located in the right bank of the Mahaweli River. Currently the maximum capacity of the raw water
intake is 36,000 m3/day. This capacity is to be increased soon to meet the future demand.

Existing sheet pile weir that diverts the water flow to the inlet chamber was constructed about 50
years ago. Due to the changes of the river morphology with time, distance between the left bank and
the existing weir increased and it severely affects the function of the submerged weir during the dry
season. As a result, river flow is diverted through the gap between existing weir and left bank instead
of diverting water towards the inlet chamber. Further, the intake chamber is located at a place in the
river where velocity of the river flow is high even during the dry season. Therefore, the required
quantity of water could not be extracted during drought. Consequently, improvements for the
existing weir structure are essential to increase the efficiency of the raw water intake.
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The existing raw water treatment plant is situated in Sirimavo Bandaranayake Mawatha, Gatambe,
Peradeniya. Distance between the raw water extraction point and the raw water treatment plant is
roughly about 600 m. Extracted water is pumped to the water treatment plant through an
underground pipe system.

Pipe network used for pumping of raw water laid about 50 years back, during the period of
construction of the weir for raw water extraction. During this period, pipe lines were only
maintained aiming only supply of uninterrupted water supply. Therefore, it is essential to improve
the existing pipe line network to improve the efficiency of the system as well as to maintain the
regular water supply.

Figure 1.1: Location map of proposed project site
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Figure 1.2: Location of proposed project on Google image

1.3 Objectives of the IEE report (Specify the objectives of the assessment and the
relationship of the results to the project design and implementation)
The objective of preparation of Initial Environmental Examination Report (IEER) for the
component of SCDP project ‘Augmentation and Rehabilitation of Kandy Municipal Water Supply
System’. Subsequently, obtaining environmental clearance that fulfill the procedures and
requirements set down by the National Environmental Act No. 47 of 1980 and subsequent
amendments of National Environmental (Amendment) Act No. 56 of 1988 and section 23 Z of the
Act as declared in the Gazette Extra Ordinary No. 772/22 dated 24th June 1993.

The IEE report was prepared by the experts as per the TOR issued for the proposed project by the
Central Environmental Authority as which is the Project Approving Agency. The Project Proponent
is Strategic Cities Development Project (SCDP) under the Ministry of Mega Polis and Western
Province Development. Considering the magnitude of the project and environmental sensitivity of
the affected areas by the proposed project, the Central Environmental Authority has issued a Terms
of Reference (TOR) to conduct an IEE with the following objectives:

1. To identify and assess the severity of anticipated environmental impacts due to rehabilitation of
existing water intake with construction of a raised new weir across the Mahaweli River, relaying of
3

raw water transmission main line from Gatambe intake to water treatment plant, and construction of
a sludge treatment plant at Deweni Rajasinghe Mawatha.
2. Proposed Mitigatory Measures for the identified environmental impacts and identify the need to
implement the Environmental Management Plan (EMP)
3. Develop an Environmental Monitoring Plan (EMoP) for monitoring of the project activities
during the construction and operation stage of the proposed project

It is recognized that the projects of this nature could have some adverse effects on the surrounding
environment, flora, fauna and habitats; hence high priority was given to the preservation of the
existing environment to maintain the sustainability.
The study approach and methodology in general addressed the following key areas:
1. Formulating project-related information in collaboration with the SCDP as the main Stakeholder
2. Physical study: geological, hydrological, land use and other physical environmental features
3. Biological Survey of fauna and flora of the area, habitats, with special emphasis on impacts on
terrestrial and aquatic ecosystems, habitats, flora and fauna.
4. Social impact assessment
5. Environmental impacts of proposed activities and relevant mitigatory measures
6. Environmental Monitoring Program (EMoP)

Collection of data and information. Clarification sessions
with the client; meetings with other takeholders

Identification of proposed project interventions

Identification of potential impacts during:
(i) Pre-construction stage
(ii) Construction
(iii) Operation of the proposed project

Establishment
of
the
baseline:
Physical Environment
(Topography, geology and
soil, meteorology,
hydrology, land use and
water and air quality etc.)
Social surveys
Ecological surveys

Assessment of magnitudes of impacts and interventions
and evaluation of the impact significance
Identification and development of mitigation measures
and preparation of Environmental Management Plan
(EMP) plan
Preparation of Environmental Monitoring Plan (EMoP)

Figure 1.3: Proposed approach and methodology for the study
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1.4 Conformity with the other projects/development /conservation plans in the area
Proposed project may not disturb future development projects in the area. The proposed project is
conformity with the other developments as well as gives additional benefits to the Kandy city area
confirming that required water demand for future development supplied shortly.

1.5 Approvals needed for the proposed development from the other state agencies
The required approvals for the proposed development from the other state agencies are given in
Table 1.1.
Table 1.1: Regulations and approvals applicable for the project
Subject Area

Relevance of the regulation
to this project
Reduce, mitigate and The regulations are aimed at
control
maintaining the environmental
environmental
quality of the affected areas.
impacts due to the
project activities
Pollution control
To control noise, water, and
air
pollution
during
construction and operation
Disposal of solid Manage the disposal of solid
waste and spoil
waste and spoil
Restriction
to Manage the traffic during pipe
vehicular traffic
laying,
transport
of
construction material etc
Laying of Pipe lines Road breaking
along the road
Extraction of water Additional
extraction
of
3
from Mahaweli river 4000m water
Construction of Coffer dam
across Mahaweli river
Approval for drawings and
construction plan
Discharge of treated water
Local
Authority Planning/Development permit
Development
for construction of the
Approval
proposed sludge treatment
plant

Authority from which approval
is needed
Central Environmental Authority
as the Project Approving Agency
(Approval to be granted based on
the IEER)
Central Environmental Authority
(Approval to be granted based on
the IEER)
Kandy Municipal Council
Kandy Police

RDA, Consent issued. Please see
Annex VI- 1
Sri Lanka Mahawali Authority
(SLMA) Annex VI- 2 (Pending)

Kandy Municipal Council
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Subject Area

Relevance of the regulation
to this project
Optimal use of soil Control of erosion to ensure
and water resources
soil conservation and prevent
sediment loads to Mahaweli
River
Disposal
of Disposal of sludge from sludge
hazardous wastes
treatment plant

Authority from which approval
is needed
Guidelines of Natural Resource
Management Centre (NRMC)
Annex VI- 3. (Pending)

Central Environmental Authority
(Approval to be granted based on
the IEER), Further Environmental
Protection License (EPL) Should
be obtained for the operation of
the sludge treatment plant
Use of Government Use of the area selected for the Kandy Municipal Council (KMC)
properties within the development of the sludge Annex VI- 4 (Pending)
Municipal
Council treatment plant
area
Construction of the Land stability report
National
Building
Research
sludge lagoon
Organization(NBRO) Annex VI- 5
Pipe laying
Temporary
removal
of CEB and Sri Lanka Telecom
electricity
posts
and Annex VI - 6 and Annex VII
telecommunication posts
(Pending)

1.6 Any conditions laid down by the state agencies in granting preliminary clearances
for the project
Sri Lanka Road Development Authority had been granted the initial clearance with conditions for
excavation along the Colombo - Kandy road (Sirimavo Bandaranayake Mawatha). Please see
AnnexVI-1 for further details.
Mahaweli Authority of Sri Lanka also granted the preliminary clearance with conditions. These
conditions are adhering in this report Annex VI- 6.

2. Description of the proposed project
2.1 Description of the proposed project
2.1.1 Project location

i. Location of the sites (District, Local Authority, and Divisional Secretariat)
Proposed project is located within the Kandy District of Central Province of Sri Lanka. Study area
of the proposed project lies Yatinuwara Divisional Secretariat Divisions (DSD) (Figure 2.1)
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Figure 2.1: Divisional Secretariat Divisions of the project area

ii. Ownership of the project sites (State/ Private/ other - Specify)
Area for the water extraction point - owns by the KMC
Area for the water treatment plant - owns by the KMC
Area for the sludge treatment plant - owns by the KMC
Area for pipe laying - owns by the RDA and KMC
2.1.2 Nature and design of the project components

i. Submerged weir and intake chambers
a. Coordinates of the proposed wire site (Both topo co-ordinates and GPS Co-ordinates)
GPS Coordinates:

80 36’ 13.4” E, 70 16’.13.8” N

Topo Coordinates: 181400 E , 229700 N
b. General layout and hydraulic design of the proposed weir site
General layout and hydraulic design of the proposed weir site has been annexed (Please see the
Annex No.V-1). I feel that we should attach the whole set of drawings of the weir for this
c. Maximum height of the weir from the river bed
7

Maximum height of the proposed weir will be varied with place to place depend on the level of the
river bed. The minimum and maximum levels of river bed are 459.55 m MSL and 460.73 m MSL
respectively. Therefore maximum height of the weir can be considered as 2.45 m (based on the fact
that the weir top level is 462 m MSL).
d. The weir top level in meters above MSL (Bench mark should be defined)
462.0 m MSL (Please see the Annex V-1).
e. Cross section of the weir
Please see the Annex V-2
f. Longitudinal section of the weir
Please see the Annex V-3
g. Clear picture of the weir location
Figure 2.2: Location of the existing weir and proposed weir
h. Clear designs, details and locations of the following components: Intake chambers,
Intake well, Low lift pumping system, Girt Chamber, High lift pumping system, Temporary
structures
Please see the Annex V-4

ii. Reservoir (Water Spread Area) - at HFL and FSL (a contour map of inundating area)
indicating land use and land ownership to be provided)
A reservoir or ponding area will not be created as a result of proposed weir (Please see the Annex V1).
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iii. Temporary structures - details of the temporary structures such as coffer dam, river
diversion structures in Mahaweli River, site offices, store buildings, dumping sites, labour
camps etc. and access to these sites.
Temporary structures will be constructed in order to facilitate the regular construction and includes;
coffer dams, constructors and engineers’ site offices, contractor’s store, building and store yards,
dumping sites, temporary quarry sites, labour camps and access to these structures.

Coffer dam
Depending on the situation of the site, sand bags could be used as coffer dam.
Contractors and Engineer’s site offices
The existing buildings and spaces will be used as contractors and engineer’s site offices.
Contractor’s store building and store yards
Existing building and the premises can be used for the contractors store building and store yards, if
such spaces are not adequate, contractor’s store building and store yards will be constructed using
GI sheets and aluminum pipes. High priority is given for fire protection during construction of store
yards.
Dumping sites
Two places will be selected as suitable dumping sites. One place will be close to the proposed weir
site and second place will be close to the proposed site for the sludge treatment plant. All possible
arrangements will be implemented to prevent the stagnation of water within the selected dumping
site.
Temporary quarry sites
Quarry site will not be opened under this project. But the required amount of rubble and other
quarry products will be brought from the licensed quarry sites within the area.

Labour camps and access to these structures
The labour camps will be constructed closer to project site. All constructions will be made using GI
sheets and Aluminum pipes etc., to make minimum damage to the surrounding environment. The
priority will be given to supply adequate sanitary facilities and safety measures to the camps.

iv. Any other components
a) Sludge treatment facility of Kandy Municipal Council (KMC)
A proposed sludge treatment plant will be constructed in pre identified place belongs to the KMC
(Please see the Annex No. V-5). A detail of the sludge treatment plant is described under
operational activities.
9

b) Raw water pumping line from Gatambe intake to KMC water treatment plant, Peradeniya and
sludge pumping line from KMC treatment plant to sludge treatment plant. Raw water pumping line
will be laid from the water intake to the water treatment plant. This pumping line will be a 600 mm
diameter line. Annex V-6 gives the detailed drawing of the raw water pumping line. Laying of pipe
lines to pump sludge from the water treatment plant to sludge treatment plant will be carried out
along the Deveni Rajasinghe Mawatha. This pipe line will also be a 600 mm diameter pipe line.
Please see the Annex V-7 for detailed drawings.

2.1.3 Pre-construction and construction activities

i. Main pre-constructional and constructional activities including land clearing, cutting,
dredging filling etc. for the construction of the weir and grit chamber, pumping line for
sludge treatment facility and raw water pumping line.
Pre-construction activities
Clearing of land for the proposed project will be the initial activity involved prior to commencement
of construction activities of the project. However the proposed project area has been considered as
already constructed area. Therefore only a small area of land will be required to clear for the
construction of the proposed weir, grit chamber and treatment plant area.
Adjoin to the existing pumping line; a new pumping line is proposed to relay up to the water
treatment plant from water extraction point of Getambe. Therefore clearing of vegetation will not
be required for laying of new pumping line. However, proposed pumping line from existing pump
house to the proposed sludge treatment plant will be constructed along the Deweni Rajasinghe
Mawatha as a new project; hence clearance of vegetation is expected.
Construction activities
Proposed weir construction will be done using sheet piles around the existing weir location. Sheet
piles are structural tools which are designed to resist horizontal forces as they embedded in soils.
Steel sheet pile is considered the most common type for weir construction because of its advantages
and providing higher structural reliability as well as workability. The detail drawing of proposed weir
is annexed (Please see the Annex No. V -1).

Gabion wall is proposed to protect the river bank from failures. Left side of the river bank will be
filled and reinforced with sheet piles to withstand the river bank failures. A proposed intake
chamber with siphon pipe to the existing intake well will be constructed as new project component.

The permanent structures such as workers office, sanitary facilities will be constructed in the
proposed land for the sludge treatment facility. Allocated land for sludge treatment plant is an
abandoned quarry site operated by the Kandy Municipal Council. Further, currently this site is a
10

cement block manufacturing plant. Therefore, minimum disturbance is expected to the
environment, Workers and Technical officers under the guidance and supervision of an experienced
civil engineer will be assigned for the preliminary work and site preparation for the construction
activities.

Existing access roads will be used to access the proposed weir, pipelines and water treatment plant.

ii. Method of construction of each sub-project including weir, sludge treatment facility
Weir will be constructed using sheet piles. There is no concrete as gravity structure for the proposed
weir. Proposed weir will be constructed adjoining to the existing weir. The vibratory driving or the
hydraulic jacking methods are proposed to use to drive steel sheet piles into the river bed. In the
vibratory driving method, as the hammer vibrates while chucking the top of the sheet pile, the
vibration is transmitted to the sheet pile and ground, so that the sheet pile driven into the ground.
This method is the most popular because it can shorten the construction time and can be applied
even to hard ground. A new intake chamber is proposed to build in 16.5 m upstream. Proposed
intake chamber will be constructed using high grade concrete (Please see the Annex V -1).

The proposed sludge treatment plant will be constructed in a separate land away from the other
project component area (weir, intake and treatment process). Construction of sludge treatment plant
involves many masonry works and used high grade concrete as specified (Please see the Annex V-5).

iii. Materials to be used and sources and quantities
Materials expected to be used for the construction of civil works are sheet pile, cement, sand, rubble
and metal aggregates, reinforcement steel and also timber and plywood for framework. All civil
structures will be made of high –grade reinforced concrete and rubble masonry. The standard civil
construction procedures will be strictly followed during the construction. All the construction work
will be carried out under supervision of an experienced and qualified civil engineer.
The required materials for the general construction works will be cement, sand, rubble and metal
aggregates and tor steel bars, rubber water bars, plywood, nails and PVC. All civil structures will be
made of high –grade mass and reinforced concrete and rubble masonry. During the entire civil
construction process British Standards (BS) and suitable engineering procedures will be strictly
followed.
General grade of concrete proposed for the project components
1. Grade 15 for blinding concrete
2. Grade 25 for pad footings, columns, beams and slabs
3. Grade 35 for pump room base and walls
Construction material will be purchased from registered suppliers with the contractor, NWS&DB.
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iv. Disposal of excavated/dredged materials
Cut and fill method will be used for most of the project activities. Therefore disposal or dredged
materials will not be collected in situ. However, such material remains, KMC will use such material
for land filling, road widening or compressed and mixed for widening road pavement.

v. Constructional activities relating to resettlement sites
There is a proposal to resettle one house located near the proposed sludge treatment plant.

vi. Labour requirements and availability
Labour will be taken by the appointed contractors.

vii. Resources/ facilities required technique and equipment’s to be used
Heavy equipment will be handled by crane for proper installation. Installations will be done using
skilled man power. Equipment such as compressors, excavators, poker vibrators and concrete
mixtures are going to be used in order to make proper construction within the required time frame.

2.1.4 Operational activities

i. Downstream release (this should be justified considering the downstream water uses and
survival of sensitive ecological habitats)
It is proposed to construct a new submerged partial weir across the Mahaweli River adjoining to the
existing weir. It is also proposed to construct an intake chamber almost similar to the existing one
which will be located at a 16.5 m upstream from the existing intake chamber. The new chamber will
have almost same dimension as the existing one and will be connected to the intake well using
siphon (Please see the Annex V-1). As a result, the Getambe intake capacity will be increased from
36,000 m3/day to 40,000 m3/day.
Approximate mean river flow Mahaweli River is 42.7 m3/s (Please see the Table 3.2) measured at
the Peradeniya river gauging station which is maintained by Irrigation Department, 3 km upstream
of the water intake. Therefore, extraction of 40,000 m3/day, which is merely about 1% of the flow,
does not affect the downstream significantly.

Until now the water has been extracted at a rate of 36,000 m3/day. Getambe intake of 40,000
m3/day can be compared with seasonal flow variation of the Mahaweli River at this location. There
are two water extraction points downstream of the Getambe intake: at Gohagoda (about 8 km
downstream) near Katugastota (See Section 3.1.3) and at Polgolla (about 11 km from Getambe
intake). Downstream flow after water extraction at Getambe intake does not affect the water
extraction at these two intakes which are located at reasonable distances downstream.
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ii. Repairs and maintenance activities
Regular maintenance of the intake, water treatment plant and sludge treatment plant will be carried
out by KMC.

iii. De-silting requirements/ arrangements
De-silting of the weir is not necessary as it is constructed as a partial submerged weir and river water
will flow down freely through the intake chamber area. The proposed new weir is also will be
constructed by driving sheet piles since the construction of concrete weir will obstruct the operation
of the existing weir during construction period and cause damages to the river bed and river bank.
The new weir will be located parallel to the existing one just on the same area. The gap between the
river bank and tail end of existing weir will not be significantly altered by the construction of the
new weir. Therefore, no de-silting arrangements are needed at this location.
iv. Quantity and characteristics of sludge generated from the water treatment plant and
disposal arrangements (See Figure 2.3 and 2.4)
Alum salts are used in the water treatment plant to promote coagulation in the production of clean
drinking water, which results in the generation and accumulation of ‘waste’ by-product which is
referred to as ‘alum sludge’. Getambe water treatment plant uses alum (a commercial grade of
aluminum sulfate) as a primary coagulant which produces a waste called alum sludge. In most cases,
alum sludge is classified as industrial waste and it should be treated before discharged to water
bodies. The water treatment plant produces alum sludge at the desludging channel, clarifiers and
rapid sand filters. It is expected that a sludge volume at an average chemical feeding rate of 10 mg/l
is about 5m3/d at the Getambe treatment plant, which may increase to three folds during the rainy
season since the raw water turbidity rises due to surface overflow.

Direct discharge of alum sludge may adversely affect the aquatic environment of the Mahaweli River
due to monomeric aluminum. A proper sludge treatment and disposal method is vital for the
treatment plant to comply with the environmental regulations. At present the alum sludge produced
in the water treatment plant is directly discharged to the Mahaweli River on the downstream side of
the water intake without any treatment in the absence of sludge treatment facilities. However, there
is another water intake located in Gohagoda on the downstream side of the sludge discharge point.

The potential effects of alum sludge discharge on receiving bodies of water (in this case Mahaweli
River) can be broadly classified as toxic. Aluminum forms compounds with organic and inorganic
ligands that are soluble in acidic and basic solutions and quite insoluble in circumneutral solutions.
Under acidic and basic conditions, monomeric aluminum is the major soluble aluminum, consisting
mostly of aluminate ion. Toxicity occurs with acidic extracts and basic extracts. Acidic extracts are
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mostly toxic. Therefore, direct discharge of alum sludge may adversely affect the aquatic
environment of the Mahaweli River.

Therefore, the usual practice is to collect the sludge form various treatment process and treat them
before disposing to environment and is one of the requirement for getting ISO certificates for
environmental management. The proposed sludge treatment system consists of the following:

a) Sludge Collection Well (Capacity is 42 m3)
The purpose of having sludge well is to collect the sludge from desludging channel and pulsators
and to collect back wash water from filters. The collected sludge will be pumped to sludge thickener
every day for 4 to 5 hrs, depending on the sludge volume.
b) Sludge Thickener (capacity of 278 m3)
The purpose of having a sludge thickener is to reduce the sludge volume of the sludge and to
enhance dewaterability of sludge. The operation of a thickener is very similar to a settling tank where
the supernatant escapes over the weir to the clear zone. The supernatant that is being produced as a
result of thickening the sludge will be pumped to the sludge lagoon (feed zone).
c) Sludge Lagoon
The sludge lagoon is provided for separation of solids from the thickened sludge and thereby to
produce a sludge cake. There will be two sludge lagoons each will serve for six months.
The supernatant escapes over the weir and the settled sludge will be left for drying exposed to sun.
The sludge cake will be removed from each lagoon every six months and disposed appropriately (see
Chapter 5).

2.1.5 Details of the phased implementation schedule
No phased implementation is expected
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Figure 2.3: Proposed sludge treatment system and disposal system to be constrcuted at Deveni Rajasinghe Mawatha
15

Figure 2.4. Layout plan of the sludge treatment system
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3. Description of the existing environment
3.1 Physical Environment
3.1.1 Topography
The site of the proposed project is located at Gannoruwa East and Gatembe Grama Niladahri
Divisions in Yatinuwara and Gangawata Korale Divisional Secretary Divisions in Kandy District.
Kandy is surrounded by a triangular mountain range, namely the Hantana and Knuckels
mountain ranges. The three entrances to the city are located at each apex of the triangle and the
other towards the valley on the eastern mountain range. The elevation of these entrances are
approximately 450 m in the North side (A 10 road), 520 m in the Eastern side (A 26 road), 580 m
Southern side( B 39 road) and 530 m Western direction(A1 road) respectively.

The proposed project site is located within the wet zone of the country. The topography of the
project area is characterized by steep dip slopes towards west and south, and steep hilly terrain
towards north and east. Water will be diverted through an intake which has already constructed
along the lands at right bank of the river. The existing pump house and the switch yard were
located at the premises belongs to the NWS&DB. As the pumping line and other project
structures are located along the main road which has been already cleared leaving few bushes.

Mahawali Ganga is the main water source for the proposed project. Mahawali Ganga rises in the
central mountains at an elevation of 2300 m above Mean Sea Level (MSL) and flows down to
Koddiar Bay in the east coast of the Island south of Trincomalee. The length of the river is about
355 km. The mean annual runoff of the river is 7.2 million acre feet. This is over 20℅ of the total
runoff of all the rivers in the Island. The total drainage area of the river 4,034 sq. miles which is
about 16℅ of the total land area of the Island. The mean annual precipitation in the area is high
being 2500 - 3000 mm in the upper 820 sq. miles of the catchment which lie in the wet zone and
65 to 75 inches in the lower reaches of 3,214 sq. miles which lie in the dry zone.

3.1.2 Hydrological characteristics of the river reach
The water intake is constructed in Mahaweli River at Gatambe. Mahaweli river is the longest
river in Sri Lanka and its’ length is 355 km. Total catchment area of the river is 10,448 km2. The
river starts from Hortain Plains, Thotapola and Kirigalpotta areas and flows to north eastern
direction before entering to Koddiar Bay at Trincomalee.

At the beginning of the river, elevation is 2,300 m above Mean Sea Level (aMSL). The river
starts from wet zone and flows through the planes in dry zone. In all four monsoons river
receives water due to its geographical position. Average rainfall in the basin is between 2,500 mm
– 3,000 mm. The total annual run off is 7.2 million acft of water. The river has been utilized for
water resources development projects, since kings’ eras. As a result of this currently major
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reservoirs such as Kothmale, Victoria, Randenigala have been constructed using water flows in
Mahaweli River. Moragahakanda reservoir is being constructed across the Amban Ganga
tributary of Mahaweli River.

Existing water intake that is proposed to rehabilitate under proposed project is located in
between Kothmale and Victoria reservoirs. Kothmale reservoir is 39 km upstream to the intake
and Polgolla barrage is 11 km downstream to the intake.

One of the gauging stations maintained by Irrigation Department is situated in Peradeniya. It is 3
km upstream to this water intake. At the gauging station the catchment area is 1,168 km2.

I. Effective catchment area
The draining area in between Kothmale dam and intake point belongs to the effective catchment
area of the proposed project. It is 592 km2. The effective catchment area is shown in Figure 3.1

Figure 3.1: Effective catchment area
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II. Rainfall patterns of the effective catchment area
Rain gauge stations situated within the effective catchment area are botanical garden at
Peradeniya, New Forest, Delta Estate, Sogama, Kothmale, Kenilworth, Watawala and Shannon
Estate. For the present study rainfall data for more than 20 years were considered. Monthly and
annual mean rainfalls recorded in each station are given in Table 3.1.
Table 3.1: Monthly and annual mean rainfall of each rainfall stations
Jan

Feb

Mar

Apr

May

Rainfall, mm
Jun
Jul
Aug

Peradeniya

77

65

109

203

143

123

101

91

117

233

288

137

1,687

New Forest

204

123

121

286

168

163

154

133

196

335

333

268

2,484

Delta Estate

115

85

112

275

182

191

213

175

251

329

245

204

2,377

Sogama

112

70

129

279

227

233

242

192

255

362

358

168

2,627

Kothmale

96

77

119

255

175

277

240

213

252

313

285

145

2,448

Kenilworth

124

141

191

518

693

788

728

609

665

725

450

218

5,852

Shannon
Estate

100

98

143

303

226

575

551

421

365

380

314

163

3,642

Station

Sep

Oct

Nov

Dec

Total

Rainfall in mm

The rainfall distribution pattern of each rainfall gauging station is given in Figure 3.2.

Figure 3.2: Rainfall distribution pattern of the rainfall gauging stations
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III. Flow details including the mean annual flow, average flow, annual variation of the flow
in the river
Peradeniya river gauging station that maintains by Irrigation Department is situated 3 km
upstream to the water intake. The mean flow data from 1983 to 2012 are given in Table 3.2 and
Figure 3.2. According to available data the average flow is 42.7 m3/s (1,509 cusecs).
80.00
70.00

Flow in cumecs

60.00
50.00
40.00
30.00
20.00
10.00
0.00
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Figure 3.3: Monthly average mean flow at Peradeniya gauging station
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Table 3.2: Monthly mean flow at Peradeniya gauging station in m3/s
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

1983

32

11.2

2.5

0.4

12.5

18.5

39.9

70.5

52

36.4

98.3

42.2

1984

65.6

54.2

51.2

75

42

96.2

194.9

60.7

74.4

83.8

45.9

26.0

1985

27.5

5.2

5.2

14.2

35.8

220.3

146.0

75.6

44.3

75.6

109.7

41.7

1986

84.1

29.9

25.7

35.5

38.1

40.2

40.2

54.2

65.0

86.1

67.6

25.1

1987

13.4

12.3

2.5

7.3

11.9

28.1

20.5

22.0

22.5

45.5

82.6

49.3

1988

31.4

21.1

13.4

18.9

36.6

5.4

81.4

79.9

90.7

45.9

56.3

32.1

1989

23.1

19.0

12.3

6.6

20.5

94.9

178.8

113.9

93.8

70.1

113.1

38.6

1990

32.2

29.1

24.2

8.7

27.3

58.5

61.4

57.6

40.9

24.6

49.4

22.8

1991

19.5

26.2

9.9

3.5

4.4

48.0

31.4

31.8

26.0

41.3

38.2

24.1

1992

12.4

9.4

2.2

0.7

1.5

32.5

63.3

96.8

59.9

78.6

67.3

35.6

1993

9.4

4.3

0.0

0.0

20.4

107.9

115.1

54.6

32.9

64.0

60.1

36.0

1994

12.2

8.8

0.8

1.1

7.0

15.4

7.1

35.4

18.9

46.8

63.1

20.6

1995

1.7

0.2

0.1

2.4

46.8

49.5

32.1

17.1

34.7

93.1

82.3

36.0

1996

25.8

20.7

10.4

20.4

12.1

20.1

31.5

37.3

61.8

77.4

36.2

31.7

1997

19.1

15.4

7.9

17.5

27.0

15.5

28.8

17.6

38.1

43.7

62.0

34.0

1998

19.5

14.7

13.2

7.8

9.9

23.4

41.0

39.7

65.2

51.0

38.2

22.0

1999

16.4

9.7

4.3

6.0

23.1

86.1

17.3

10.4

35.2

18.1

16.7

12.1

2000

11.3

11.3

11.9

8.9

24.8

17.0

10.4

35.2

14.1

91.2

45.5

30.8

2001

20.0

26.2

16.5

16.3

19.2

29.7

73.0

59.8

39.3

91.1

61.0

42.6
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Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2002

22.0

16.9

9.0

36.7

36.6

50.5

42.9

64.6

28.5

14.0

35.1

7.9

2003

14.8

5.1

11.3

10.6

27.8

8.9

14.9

22.4

19.4

112.5

93.2

85.6

2004

75.2

66.8

68.2

88.5

102.8

138.1

120.5

120.7

107.2

58.2

46.5

33.4

2005

10.4

18.2

16.3

21.5

28.2

34.6

52.2

41.0

82.9

66.3

94.5

54.3

2006

29.7

23.8

24.1

28.0

43.6

64.6

75.6

50.4

31.0

48.7

164.1

63.4

2007

23.5

25.0

17.0

22.5

27.2

42.7

51.9

45.8

92.6

88.1

85.6

35.7

2008

17.8

25.2

32.5

55.3

48.5

43.0

55.9

45.1

47.2

36.5

45.5

2.7

2009

24.8

19.2

15.0

20.6

45.8

64.7

80.8

63.4

72.9

93.2

65.2

86.4

2010

44.8

35.2

13.7

24.1

76.2

98.6

117.2

85.3

84.3

121.3

92.6

123.8

2011

85.5

102.6

29.7

41.9

54.2

56.9

36.7

36.3

45.4

27.6

36.6

26.5

2012

28.5

19.3

12.2

34.1

11.5

15.4

36.8

29.5

29.2

55.0

116.7

95.6

Mean
Min

28.5
1.7

22.9
0.2

15.4
0.0

21.2
0.0

30.8
1.5

54.2
5.4

63.3
7.1

52.5
10.4

51.7
14.1

62.9
14.0

69.0
16.7

40.6
2.7
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IV. Minimum dry season flow, base flow
According to the Table 3.2, during the months of March and April in 1993, the flow is zero.
However, it is not accurate to assume a zero river flow. Therefore the minimum flow is
considered to be 0.2 m3/s.

V. Stream flood levels (for 10, 25, 50, 100 years return periods)
Usually Peradeniya area is not flooded as river banks are higher in elevation. In the past Gelioya
and Gampola areas were flooded. Flood peaks in recent past at Peradeniya gauging station are
given in Table 3.3
Table 3.3: Flood peaks at Peradeniya
Water year

Flood peak in m3/s

Water year

Flood peak in m3/s

1980/81

1,305

1996/97

287

1997/98

773

1981/82
1982/83

648

1998/99

343

1983/84

1,126

1999/00

189

1984/85

1,132

2000/01

631

1985/86

531

2001/02

368

1986/87

376

2002/03

248

1987/88

463

2003/04

460

1988/89

859

2004/05

300

1989/90

468

2005/06

644

1990/91

368

2006/07

364

1991/92

575

2007/08

364

1992/93

1,077

2008/09

495

1993/94

446

2009/10

298

1994/95

855

2010/11

610

1995/96

563

For these peak floods frequency analysis is given in Table 3.4. The corresponding graph is given
in Figure 3.4
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Table 3.4: Flood peak frequency analysis
Peak Flood
(m3/s)

Rank

Recurrence
Interval in years

Peak Flood
(m3/s)

Rank

Recurrence
Interval in years

1305
1132
1126
1077
859
855
773
648
644
631
610
575
563
531
495

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

31
15.50
10.33
7.75
6.20
5.17
4.43
3.88
3.44
3.10
2.82
2.58
2.38
2.21
2.07

468
463
460
446
376
368
368
364
364
343
300
298
287
248
189

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

1.94
1.82
1.72
1.63
1.55
1.48
1.41
1.35
1.29
1.24
1.19
1.15
1.11
1.07
1.03

Flood Peak in cumecs

10000

1000

Trend line

100
1

10

Return Period in years

100

Figure 3.4: Flood frequency analysis
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According to Figure 3.4 the flood peaks and corresponding flood levels for different return
periods however, for all these floods the weir is submerged.
Table 3.5: Flood peaks for different return periods
Return Period in years

Flood Peak (m3/s)

Flow depth above bed level (m)

10

1,000

3.08

25

1,100

3.26

50

1,180

3.40

100

1,190

3.42

VI. Provide a cross sectional profile of the river at the proposed weir site and cross sectional
profiles at several upper locations of the river to determine the flood potential (Ex 25 m,
50 m, 100 m upstream from the weir
The proposed weir also a submerged type weir constructed using sheet piles. Existing weir top
level is 300 mm above the river bed level. Hence new weir top level is 300 mm above the
upstream bed level and 200 mm above from the downstream bed level. However in this
particular project weir height is only 300 mm. The weir is submerged most of the time during the
year.

During the minimum flow of 0.2 m3/s the upstream depth will increase by 17 cm and during the
average flow of 42.7 m3/s the upstream flow depth will increase by 0.42 m (Please see the Table
No. 3.2). Therefore there is no any flood potential scenarios due to construction of proposed
weir (Please see the Annex No. V-9- Cross section at weir).

VII. Longitudinal section of the river reach
Longitudinal section at the weir location is given in Annex V-3

VIII. Existing irrigation structures including irrigation intakes, weirs irrigation and drainage
canals
The Kothmale dam is 39 km upstream and Polgolla barrage is 11 km downstream to this water
intake. In addition, there are no any other irrigation structures in the vicinity of this water intake.

IX. Existing flood protection works
As the river banks are more than 2.5 m high in this area, there are no any flood protection works
in the vicinity of water intake.
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3.1.3 Water quality

i. Present uses of surface water and surface water quality
The local people use the river water to meet some of their domestic needs, such as washing,
bathing etc. No irrigated lands are noted within the project area and water extraction for
irrigation purposes is negligible.

Within Greater Kandy area, there are five mega water supply schemes that are in operation rely
on Mahaweli River for raw water extraction. University water supply scheme and Meewathura
water treatment works are located upstream of Getambe intake. There are two other mega water
supply schemes which are located downstream of Kandy Municipal Council (KMC) Water
Supply Scheme extract water from Mahaweli River. The Greater Kandy Water Supply Project
(GKWSP) expects to extract up to 175,000 m3/day from a location close to Gohagoda. In
addition, Stage I of GKWSP shares water with KMC, and supplies 5,000 m3/day and 2,000
m3/day, respectively for Asgiriya and Tennekumbura Reservoirs. The Polgolla Water Supply
Project expects to extract 100,000 m3/day once it is in full operation. Haragama and Balagolla
water supply schemes operate downstream of Polgolla barrage. There is another water supply
scheme located along Huluganga, which is a tributary of Mahaweli Ganga. (See Table 3.8).

In the vicinity of the project area, surface water bodies seem not abundant apart from the
Mahaweli River and Meda Ela. At present, there is no detailed background information on
surface water quality in these water bodies apart from few studies done in the past by several
organizations.

It is believed that the roadside drainage canals are polluted with fecal matter and high levels of oil
and grease, biodegradable organic matter represented by biochemical oxygen demand (BOD),
nutrients and even heavy metals as a consequence of the disposal of sewage (domestic
wastewater), industrial wastewaters and municipal solid wastes (which also contain hazardous
materials due to lack of appropriate solid waste management strategies in the vicinity). At present
houses, commercial enterprises and numerous institutions premises located in the vicinity of the
drainage canals have no appropriate sewage and other wastewater treatment plants or the existing
treatment plants are malfunctioning due to various reasons such as excessively high volumes of
wastewaters or high strength wastewaters being pumped into treatment reactors subsequently
resulting in plant failure, lack of appropriate maintenance works and competent staff for plant
operation. In fact, the presence of algal blooms (cultural eutrophication) and aquatic weeds such
as water hyacinth (Eichhornia crassipes) and duckweed (Lemna minor) in some canals seems to be
positive indicators of intense nutrient pollution.
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Extensive water quality surveys in the area have been carried out by NWS&DB and study teams
connected with donor agencies such as Japan International Cooperation Agency (JICA). In one
such study carried out by JICA for the feasibility of Kandy North Water Supply Project (in 2012),
quality of both surface and groundwater at several pre-selected sites have been examined during
dry weather as well as during wet weather. Physico-chemical parameters, heavy metals, pesticides
and bacteriological quality have been measured. Mahaweli River water at locations downstream of
the project location (Getambe) has shown high levels of contamination after the confluence of
Meda Ela, where water quality is relatively bad compared with that of Mahaweli River, and also
due to leachate arising from Gohagoda garbage dump. Extremely high concentrations of nitrogen
have been reported in the Mahaweli River in addition to high levels of zinc and iron, downstream
of Gohagoda.

On the whole, the water quality has been observed to be improving from 2001 to 2010, except
for DO (dissolved oxygen), and no particular problems with the water as waterworks source
water can be seen. Due to the further adoption of water supply facilities, including through this
project, and the increase in population and tourists, the amount of polluted water discharged into
the Mahaweli River is growing, especially through Meda Ela. However, from what can be seen in
the monitoring results as shown in Tables3.6 and 3.7 below, the impact on water quality of
Mahaweli River is estimated to be minor, as the relative flow is very high in the main River (see
Table 3.2).

Moreover, regarding the Kandy City Wastewater Management Project that was being planned at
the same time as this project, a great deal of emphasis was initially being placed on monitoring of
Mahaweli River water quality because the discharge point of wastewater treated at a wastewater
treatment plant was planned at a location upstream from the water intake locations of this
GKWSP. Construction under this wastewater management project began in 2010, and facilities
are scheduled to go into service in October 2017. Monitoring of the quality of water in the
Mahaweli River should continue, while paying attention to developments in the wastewater
management project.
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Table 3.6: Water quality along the Mahaweli River (near water intake points)
Selected Location for Monitoring Activities
Peradeniya Water Intake (located at the upstream from (Getambe))

Year of Monitoring
2001

pH
6.12

BOD (mg/l)
2.3

SS (mg/l)
25

DO (mg/l)
8.0

2010

6.52

3.2

6

7.0

2001

6.01

2.2

120

8.7

2010

6.50

2.9

10

7.1

2001

6.08

6.5

29

7.5

2010

6.70

3.0

14

7.2

Gohagoda Water Intake
(Downstream of Getambe)

2001

6.02

1.8

30

6.7

2010

6.80

1.8

13

7.0

Polgolla Water Intake (Downstream of Getambe)

2001

6.08

3.5

25

8.2

2010

6.92

2.0

17

7.0

6.0
–
9.0

5.0 (max.)

Water Intake of KMC Treatment Plant (Getambe)

After downstream of confluence with Meda River

Proposed Ambient Water Quality Standards of Sri Lanka (2001)
Class II Waters (Sensitive)
Drinking water, conventional treatment

4.0 (min.)

Source: The above data has been extracted from ‘Ex-Post Evaluation of Japanese ODA Loan: Greater Kandy Water Supply Project’ a Report prepared by Hajime Onishi, Mitsubishi UFJ
Research & Consulting Co., Ltd. The report quotes that the data is based on documents and information provided by NWS&DB.

Note 1: BOD: Biochemical Oxygen Demand, SS: Suspended Solids, DO: Dissolved Oxygen. All of these indicators are the typical environmental standards on the quality
of river and lake water.
Note 2: Upper rows have 2001 values, lower rows 2010 values. pH and DO are minimum annual values, while SS and BOD are maximum annual values. All recorded pH
levels have been below 7.0.
Note 3: Inspection locations are all inside Kandy City. Inspection locations are listed from most upstream. The planned Gohagoda intake site is the one originally
scheduled for intake point construction of the Katugastota Water Treatment Plant, and is situated in the vicinity of the current Getambe intake point.
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Table 3.7: Variation of river water quality at Getambe water intake (2014)
Date

EC
(µS cm-1)
76.3
87
58

pH

Jan 29
Feb 11
Mar 10

Colour
(PtCo)
40
35
22

6.80
7.14
7.06

Turbidity
(NTU)
8.65
3.58
5.14

NH4+
(mgL-1)
0.08
0.05
0.09

NO3(mgL-1)
0.50
1.01
0.60

NO2(mgL-1)
0.00
0.00
0.00

PO43(mgL-1)
0.44
0.59
0.39

Fe3+
(mg/l)
0.23
0.06
0.18

Apr 23

70

May 29
Jul 28
Aug 04
Sep 29
Oct 23
Nov 24

149

6.54

29.5

0.17

1.01

0.01

0.62

40
480
750
450
430

70.9
68.9
55.7
60.5
58.3

6.64
5.86
6.20
5.62
6.60

10.7
150
200
130
142

0.08
0.07
0.07

0.02
0.03
0.02

0.64
0.97
1.23

0.04

0.55
2.85
1.90
1.15
1.20

35

48.7

6.64

14

0.03

1.10

0.01

0.58

COD
(mgL-1)

Total Coli at E. Coli at
350C/100 ml
440C/100 ml
1600
960

1.20

1632

864

0.50

1780

430

0.37
3.12
2.99
2.80
0.69

520

248

2800

1600

0.46

1064

630

Source: Laboratory Records of the Water Treatment Plant, KMC Getambe WTP
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ii. Present uses of ground water, ground water levels and ground water quality
In Kandy area, the cover of the overburden is relatively thin and therefore there is a good yield
exists for groundwater in rock masses, which are joined, fractured and possibly weathered. Such
rock masses comprising of quartzite, limestone, and calc-gneiss bands provide a very good yield.
The data on groundwater availability in the project area is very sketchy, and therefore it is not
possible to exactly quantify the availability, yield and capacity within the project area.
Groundwater table is relatively shallow in areas close to the river. However, due to the sloping
terrain the groundwater table lies fairly deep in hilly areas. Houses located in the valley areas, use
shallow well water for domestic consumption; however, use of such wells is not widespread
within the project area due to the availability of pipe-borne water. Most of the residents in the
area use pipe-borne water for consumption, but their old wells are still in use for purposes such
as bathing and washing.
The groundwater is not extracted in large quantities for water supply projects or for commercial
purposes, in contrast to neighboring areas such as Bokkawela, Aladeniya etc., where there are
bore wells used for water supply.
The groundwater quality has not been extensively studied with compared to that of surface water.
However, the groundwater quality is expected to be relatively better than surface water. Presence
of Gohagoda solid waste dump site is a major concern as the leachate may have polluted the
groundwater extensively.

iii. Water intake points of both upstream and downstream of the weir and distance
Please see Table 3.8 and Figure 3.5.
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Figure 3.5: Water intakes for water supply projects in the vicinity of Kandy City
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Table 3.8: Water extraction from Mahaweli and its tributaries within the Kandy District
Point of Extraction

Type

Scheme

Quantity (m3/day)
Present
4,000

Future

Halgran Oya

Tributary

Nawalapitiya

Nanu Oya
Para Deka

Tributary
Tributary

Thalawakele
Gampola

6,000

Ulapane
Nilambe

Tributary
Tributary

Gampola
Udunuwara

8,000
11,000

Meewathura
Meewathura

Direct
Direct

University
Udu-Yatinuwara

6,500
32,000

Getambe
Gohagoda

Direct
Direct

KMC
GKWSP

34,000
50,000

40,000
175,000

Polgolla
Gonawatta

Direct
Direct

Polgolla
Haragama

10,000
800

100,000
90,000

Victoria Reservoir
Hulu Ganga
Kota Ganga
Ma Oya

Direct
Tributary
Tributary
Tributary

Balagalla
Kundasale
Meda Dumbara
Marassana

8,000
13,500
3,400
2,500

14,000

2,500

Source: Personal Communication with NWSDB officials

iv. Point and non-point sources of discharges within 1 km of both upstream and
downstream of the weir
There are numerous non-point sources of discharges along the river bank, especially due to
surface runoff during the rainy season. In addition, the roadside drainages discharge to the river
at numerous locations.
The water treatment sludge that is generated at present at the KMC WTP is disposed to the
roadside drainage which conveys the sludge to the river. Meda Ela confluences with the Mahaweli
River downstream of the Getambe intake. The water quality of Meda Ela is poor with compared
to that of Mahaweli River, which can be considered as a point source for large amount of water
discharge. Leachate from Gohagoda dumping site contaminated the Mahaweli River water,
mainly as non-point sources, and through base flow. However, these locations are not within a 1
km of the weir.

v. Give the details on water quality of Meda Ela discharge
The Meda Ela is a stream that carries spill water from the Kandy Lake to the Mahaweli River. It
flows across an urbanized sub-catchment that covers substantial part of Kandy city. Commercial
establishments, residential areas and hospitals along its pathway could have sewerage outlets
connected to the stream. It also receives waste water directly and indirectly from tourist hotels,
schools, the central market and other establishments in the catchment area. A network of
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wastewater canals draining from various parts of Kandy city are connected with Meda Ela while it
flows towards Mahaweli river. In addition, it is fed by a number of perennial and seasonal
streams draining from the adjacent hilly terrain. The uppermost branch streams of the canal are
used by local residents for bathing, washing and other household purposes. The canal is heavily
polluted by both liquid and solid waste as well as waste water and poses a number of
environmental concerns to the residents that live along the canal as well as to the Mahaweli River
where it drains in to. Apart from this general physical condition of the canal has been dilapidated
due to encroachments and poor management.

A water quality assessment has been carried out by Jinadasa et al. (2012) at 11 locations along the
Mid-canal to analyze 16 physical, chemical and biological parameters for both the wet and dry
seasons. Additionally, the 11 selected locations included five wastewater point sources—Kandy
hospital, Peradeniya hospital, Kandy new courts complex, Kandy Suduhumpola slaughter house,
and Kandy hospital private laundry. These have been considered to encompass the significant
point sources in this region. Sampling has been conducted at approximately equal distances along
the length of the canal. Table 3.9 shows 11 sampling locations along the Mid-canal together with
observed water quality parameters.
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Table 3.9: Water quality along the Meda Ela (at 11 locations from the outlet of the Kandy Lake up to confluence at Mahaweli River)
Location
1 (0 km)
2 (0.5 km)
3 (0.8 km)
4 (1.9 km)
5 (1.95 km)
6 (2.0 km)
7 (2.2 km)
8 (3.2 km)
9 (4.3 km)
10 (5.2 km)
11 (5.3 km)

EC (µS cm1)
Wet
Dry
240
276
328
378
316
370
572
691
350
604
325
429
200
234
330
380
579
367
320
300
317

Colour
(PtCo)
Wet
Dry
22
75
76
69
68
95
230
375
1620 1655
108
85
858
207
41
87
40
339
42
135
92

Turbidity
(NTU)
Wet
Dry
4.3
3.8
10.1
5
12.4
1.4
16.2
14.3
97.6
84.5
16.5
4
892
37.5
0.5
4.3
2.4
40.2
2.1
55
3.3

TSS (mgL-1)
Wet
48
108
40
36
122
91
3073
122
91
584
273

Dry
94
106
123
198
532
148
49
27
32
145

DO (mgL-1)
Wet
5.14
4.24
3.47
1.18
3.8
3.5
3.42
3.68
4.49
5.05
2.00

Dry
5.34
3.67
3.89
2.29
3.81
1.37
4.24
3.97
2.7
3.15

BOD (mgL1)
Wet
Dry
4.83
1.5
15.5
27
3.96
44
62
70.5
430
520
8.7
29
2646 37
23
4.26
27
407
88
111
44

COD (mgL1)
Wet
Dry
5
19
17
32
4
52
88
81
600
741
10
32
2766 46
28
8
68
610
104
153
56

Total
coliform
Wet
Dry
144
200
300
400
300
300
6500
4200
1000
800
400
500
3600
300
300
40
200
300
5800
500
800

Faecal
coliform
Wet
Dry
58
100
100
200
100
200
5400
3400
200
200
200
300
2500
100
100
0
0
200
4700
200
400

NO2- (mgL-1)

NH4+(mgL-1)

PO43- (mgL-1)

TP (mgL-1)

Wet
1.8
1
1.4
0.5
0.7
1.9
3.6
1.8
4.3
43
27.7

Wet
3.9
2.6
4.6
5.1
2.3
5.2
7.1
5.4
4.7
47.3
39.6

Wet
0.4
0.3
0.7
3.2
0.6
0.5
4.1
1.7
0.4
9
5.1

Wet
0.2
0.1
0.3
2.5
0.3
0.4
6.3
0.6
0.1
7.1
2.9

Dry
2.5
1.6
0.7
28.7
1.6
0.6
1.5
2.8
17
14

Dry
3.9
2.8
6.4
26
2.6
5.9
8.7
3.1
19.4
16.9

Dry
0.5
0.2
0.5
7.5
0.4
2.1
1.9
0.4
7
3.4

Sampling Locations along the Meda Ela
Outlet of the Kandy Lake - 0 km
Atupattiya (The point it reappears through a tunnel close to Mallika Studio) – 0.5 km
Goods shed (The point it goes underground close to Goods shed Bus stand) – 0.8 km
Hospital treatment Plant effluent – 1.9 km
Wastewater from cloth washing tanks – 1.95 km
Upstream to Suduhumpola Junction – 2.0 km
Slaughter house effluent – 2.2 km
Downstream to Heeressagala Junction – 3.2 km
Effluent of court complex – 4.3 km
Hospital treatment plant effluent – 5.2 km
End of Mid-canal (at Mahaweli River) - 5.3 km

Source: Jinadasa et al., (2012). Socio-Environmental Impact of Water Pollution on the Mid-Canal (Meda Ela), Sri Lanka, Journal of Water Resource and
Protection, 2012, 4, 451-459. (Reproduced with permission of the Lead Author)
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Dry
0.2
0,.1
0.2
2.5
0.1
0.6
0.6
0.1
4.9
1.1

3.1.4 Geology and soil characteristics
River banks consist of slightly weathered to fresh bedrock overlying with thick residual and
colluviam overburden materials. Intake is planned along the right bank of the river. Geological
soil type of proposed channeling area is a mixture of residual and colluviam soils which has a
varying thickness from place to place.

Bed rock exposures and few boulders can be observed at places within the stream. The soil type
of the area is Reddish brown latasolic soil with dissected hilly and rolling terrain. The soil map of
the area is illustrated in Figure 3.6.

Figure 3.6: Soil map of the proposed project area

3.1.5 Land use
Kandy is located in the mountainous and thickly forested interior of the island. The city is located
in between multiple mountain ranges including the Knuckles mountain range and the Hanthana
Mountain Range, giving the city an elevation of 500 metres (1,600 ft) above sea level.

The cities built environment has been developed around an elongated square, referred to as the
grid city and the quadrangular Kandy Lake. The northern edge of the grid city is where the
administrative buildings of the old capital are located, including the Municipal Council. On the
north shore of the Kandy Lake are the city’s main buildings of cultural and religious importance.
The Dalada Maligawa which encompasses of the Temple of the Tooth and Royal palace complex.
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A number of Buddhist monasteries also dot the outskirts of the main city. The city stretched out
from the east to the residential and commercial areas of Thennekumbura, Kundasale and
Gurudeneiya from the west to Peradeniya and from the south to the Hanthana area. The
northern access to the city continues on towards Katugastota. Commercial areas are housed
along the main access roads in these areas and built in a densely packed manner. Residential areas
have spread towards the hilly areas with access roads and buildings built in to the contours of the
terrain. The grid city area is Kandy’s main commercial hub. A densely populated area along a
grid of streets, houses mainly commercial buildings of which many area designated historic
buildings. Historically the grid city area was where the Ministers and courts man of the Kandyan
kingdom resided and it was also an active hub during the colonial times. Many of the streets and
structures including storm water drainage structures were built during the colonial times and are
still used today.
Table 3.91: Climate data in Kandy

The proposed project area belongs to the WM2b Agroecological Zone map of Sri Lanka. Right
bank of the Mahaveli River near the proposed weir location has been identified as scrub land.

Human settlement cannot be seen immediate vicinity of the weir site except the government
buildings. Scrub lands are covered with shrubs, grasses etc. Perennial crop such as Jack, coconut
and other plants of fruit varieties could be seen in the project study area.

The home garden and a few settlements areas can be identified on the project study area near the
sludge treatment plant located and one house is to be resettled.

36

3.2 Biological Environment
i. Methodology for the Ecological Study
A reconnaissance survey was carried out to identify major habitats/vegetation in and around the
proposed project area. The rapid ecological survey was carried out during the day time within the
proposed project area and outside 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 suitable for rapid ecological
assessment. The sampling methods and techniques that were used are outlined below.

Fauna
Transect survey method was used to assess the terrestrial fauna and plot survey method was used
to assess aquatic fauna within the identified habitats in the study area. Several techniques were
used to collect information within transects or plots on the main selected taxonomic groups,
namely, dragonflies, butterflies, aquatic and land snails, aquatic crustaceans, fishes, herpeto fauna
(reptiles and amphibians), birds and mammals (Table 3.10).

The observed animal species were identified by using the most recent published descriptions and
taxonomic keys provided by D’Abrera (1998), Jayasinghe et al. (2013), Bedjanic et al. (2007),
Bedjanic et al. (2014), Harrison (2011), Warakagoda et al. (2012), Phillips (1935), Kotagama &
Goonatilake (2013), Yapa & Ratnavira (2013), Goonatilake (2007), De Silva et al. (2015),
Fernando (1990), Naggs & Raheem (2000), Manamendra-Arachchi and Pethiyagoda (2006), De
Silva (2009), Das and De Silva (2011), Somaweera (2007), Somaweera and Someweera (2009).
The national conservation status of the species was recorded according to the national red list
2012 of Sri Lanka (MOE 2012).
Table 3.10: Sampling Techniques that Used to Record Fauna in the Study Area
Faunal Group
Birds

Butterflies, Dragonflies and
Damselflies
Herpeto fauna (Reptiles and
Amphibians) and Land Snails
Fishes, Aquatic Snails and
Aquatic Crustaceans

Techniques
Transect (both direct and indirect observations used)
Opportunistic observations (both direct and indirect observations
used)
Transect
Opportunistic observations
Transect (both direct and indirect observations used)
Opportunistic observations (both direct and indirect observations
used)
Plot (both direct and indirect observations used), Netting (fine
meshed drag or sweep nets, hand nets), Snorkeling and diving
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Faunal Group

Mammals

Techniques
Opportunistic observations (both direct and indirect observations
used)
Transect (both direct and indirect observations used)
Opportunistic observations (both direct and indirect observations
used)

Flora
Transects and plot survey method ware used to gather data on terrestrial and aquatic plant
diversity within the identified habitats in the study area. Within each transect or plot, the higher
plants and selected lower plants (Pteridophyta) observed were identified to their families, genera
and species. Specimens of unidentified species collected and numbered for subsequent
identification at the National Herbarium of the Department of Agriculture, Peradeniya.

Identification of the observed plant species were 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 was based on Senaratna
(2001).

In addition, literature review of recent related published and unpublished materials and collection
of secondary information by personal communication with villagers and relevant officers were
carried out to collect further information on biodiversity and environmental issues of the study
area.

ii. Existing natural habitats (both terrestrial and aquatic) and their ecological significance
Biogeographically, the proposed project area lies within the wet zone. Floristically it is under the
Kandy and upper Mahaweli floristic zone. Tropical Wet Evergreen Forests and Humid Zone Dry
Patana Grasslands are typical natural vegetation formations in the Kandy and Upper Mahaweli
Floristic Zone. However, most of the lands in and around the proposed project area now under
human influence and cleared for human settlements and developments. Therefore no natural
vegetation / habitats exist in and around the proposed project area except the river and its
disturbed riverside vegetation. In addition to the river and its disturbed riverside vegetation,
gardens and roadsides are other main existing habitats within the project area.
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iii. A brief summary of existing flora and fauna (aquatic and terrestrial) within these
habitats
Flora and Fauna of the Water Intake Location
No true aquatic plant species inhabited in the river around the water intake location. Ludwigia
peruviana, Colocasia esculenta (Gahala), Saccharum spontaneum (Wal Uk), Cyperus spp.,Cyperus aromaticus,
Panicum repens (Etora) are inhabiting semi aquatic plant species in the banks of the river and
Panicum maximum (Rata Tana), Mikania cordata (Wathu Palu), Vernonia cinerea (Monara
Kudumbiya), Chromolaena odorata (Podisinnamaran), Mimosa pigra (Yoda Nidikumba), Mimosa invisa,
Ipomoea cairica, Commelina sp., Bambusa vulgaris (Kaha Una), Ficus racemosa (Attikka), Albizia sp.,Oxalis
barrelieri, Tridax procumbens, Synedrella nodiflora, Crassocephalum crepidioides, Argyreia populifolia (Giri
Tilla), Justicia betonica(Sudu Puruk), Ageratum conyzoides (Hulan Tala), Bidens pilosa, Wedelia trilobata,
Pennisetum polystachion, Spermacoce assurgens, Euphorbia heterophylla are other inhabiting plant species in
the banks of the river around the water intake location. One endemic plant species, Argyreia
populifolia (Girithilla) is found on the banks of the river. It is very common endemic climber
naturally inhabiting in almost any sunny or disturbed sites found mainly in wet, dry and
intermediate lowlands of the country. No nationally threatened plant species recorded around the
water intake location.
Graphium agamemnon (Tailed jay), Pachliopta aristolochiae (Common Rose), Pachliopta hector (Crimson
rose), Papilio polymnestor (Blue mormon), Papilio polytes (Common mormon), Catopsilia pomona
(Lemon emigrant), Eurema hecabe (Common grass yellow), Eurema brigitta (Small grass yellow),
Delias eucharis (Jezebel), Leptosia nina (Psyche), Ypthima ceylonica (White four-ring), Orsotriaena medus
(Medus Brown), Euploea core (Common crow), Everes lacturnus (Indian Cupid), Lampides boeticus
(Pea Blue), Appias galane (Lesser Albatross), Mycalesis perseus (Common Bushbrown), Junonia atlites
(Grey Pansy) are common butterfly species and Orthetrum sabina (Green Skimmer), Pantala
flavescens (Wandering Glider), Diplacodes trivialis (Blue Percher), Trithemis aurora (Crimson
Dropwing), Copera marginipes (Yellow Featherleg) are common dragonfly and damselfly species
found in and around the water intake location. The most common birds species found in and
around the water intake location are, Orthotomus sutorius (Common Tailorbird), Turdoides affinis
(Yellow-billed Babbler), Corvus splendens (House Crow), Acridotheres tristis (Common Myna),
Eudynamys scolopacea (Asian Koel), Dicaeum erythrorhynchos (Pale-billed Flowerpecker), Nectarina
zeylonica (Purple-rumped Sunbird), Megalaima zeylanica (Brown-headed Barbet), Loriculus
beryllinus(Sri Lanka Hanging Parakeet), Accipiter badius (Shikra), Spilornis cheela (Crested Serpent
Eagle), Nectarina lotenia (Loten’s Sunbird), Pycnonotus cafer (Red-vented Bulbul), Psittacula krameri
(Rose-ringed Parakeet), Amaurornis phoenicurus (White-breasted Waterhen), Halcyon smyrnensis
(White-throated Kingfisher), Bubulcus ibis (Cattle Egret), Columba livia (Rock Pigeon), Streptopelia
chinensis (Spotted Dove), Cypsiurus balasiensis (Asian Palm Swift), Haliastur indus(Brahminy Kite),
Centropus sinensis (Greater Coucal), Dicrurus caerulescens (White-bellied Drongo), Hirundo daurica
(Red-rumped Swallow), Copsychus saularis (Oriental Magpie Robin). Funambulus palmarum (Palm
Squirrel) is commonly observed mammalian species and Calotes versicolor (Common garden lizard)
is commonly observed reptile species in and around the water intake location.
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Oreochromis mosambicus (Tilapia), Oreochromis niloticus (Tilapia), Devario malabaricus (Giant Danio),
Puntius bimaculatus (Redside barb), Rasbora dandia (Striped rasbora / Common rasbora), Rasbora
microcephalus (Carverii Rasbora), Osphronemus goramy (Gaint gourami), Schistura notostigma (Banded
mountain loach), Tor khudree (Mahseer), Garra ceylonensis (Stone sucker), Dawkinsia singhala
(Filamented Barb), Systomus sp.(Barb sp.) are observed fish species around the water intake
location. In addition to above fish species, Labeo fisheri (Mountain labeo / Green Labeo) was
found in further downstream areas.
Of the observed faunal species in and around the water intake location, Loriculus beryllinus (Sri
Lanka Hanging Parakeet) Appias galane (Lesser Albatross), Garra ceylonensis (Stone sucker), Schistura
notostigma (Banded mountain loach), Labeo fisheri (Mountain labeo / Green Labeo), Dawkinsia
singhala (Filamented Barb), Systomus sp. (Barb sp.) are endemic to the country.
Labeo fisheri (Mountain labeo / Green Labeo) is critically endangered (CR) and Garra ceylonensis
(Stone sucker) is vulnerable (VU) in conservation status. Schistura notostigma (Banded mountain
loach) and Tor khudree (Mahseer) are near threatened (NT) in conservation status.
Flora and Fauna of the Other Project Locations
Flora and fauna species recorded during the field ecological survey in water conveyer pipeline
path, sludge collecting well location, sludge conveyer pipeline path, sludge treatment plant
location and water release pipeline path to the river after treatment are listed in Annex VII and
Annex VIII with necessary information.
One endemic plant species, Argyreia populifolia (Girithilla) and one nationally vulnerable plant
species, Phyllanthus emblica (Nelli) were recorded in the water conveyer pipeline path. One medium
size planted tree of Phyllanthus emblica (Nelli) was found in roadside and however it is not a very
rare plant species. It is naturally inhabits in savannah lands and commonly planted in all zones
except high montane zone.
Loriculus beryllinus (Sri Lanka Hanging Parakeet), Megalaima flavifrons (Sri Lanka Yellow-fronted
Barbet) are recorded endemic bird species, Appias galane (Lesser Albatross) is recorded endemic
butterfly species and Macaca sinica (Sri Lanka toque monkey) is recorded endemic mammalian
species. Recorded dragonfly species, Orthetrum pruinosum (Pink Skimmer) is near threatened in
conservation status.
Flora of the Project Area
A total of 184 plant species including 17 endemics, 11 nationally threatened and 5 nationally near
threatened (NT) plant species were recorded during the field ecological survey within the study
area (Table 3.11). Majority of the plant species recorded are trees (74) followed by herbaceous
species (63), shrubs (24), climbers or creepers (22) and epiphyte (1) (Table 3.11). Further, about
43 % of the recoded flora species are exotic to the country and about 48 % of the recorded flora
is natives. Plant species recorded during the field study are listed in Annex VII with necessary
information.

Table 3.11: Summary of the plant species recorded during the study
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Plant Type
Tree
Shrub
Herb
Epiphyte
Climbers or Creepers
Total
%

Total
Species
74
24
63
1
22
184

Threatened and
Near Threatened
CR
EN VU
0
0
3 (2)
0
0
2 (2)
1(1)
1
4 (2)
0
0
0
0
0
0
1 (1)
1
9 (6)

NT
2
2
0
0
1
5

Endemic

Native

Exotic

10
2
4
0
1
17
9%

35
11
26
1
15
88
48%

29
11
33
0
6
79
43%

CR – Critically Endangered, EN – Endangered, VU – Vulnerable, NT – Near Threatened

iv.Presence of rare, threatened, endangered and endemic species of the above habitats,
details of migratory fish species in the river
Endemic and Threatened Flora Species
Seventeen endemics plant species were recorded during the field ecological survey within the
study area. However, only one endemic plant species, Argyreia populifolia (Girithilla) was recorded
in direct impact zone of the proposed project area and others were recorded only in downstream
habitats. Argyreia populifolia (Girithilla) is very common endemic climber naturally inhabiting in
almost any sunny or disturbed sites found mainly in wet, dry and intermediate lowlands of the
country.
Eleven nationally threatened (One Critically Endangered, One Endangered and Nine Vulnerable)
and 5 nationally near threatened (NT) plant species were recorded during the field ecological
survey within the study area. Except one vulnerable plant species, Phyllanthus emblica (Nelli) all
other nationally threatened and near threatened plant species were recorded only in downstream
habitats.
Therefore downstream area of the river is very sensitive and harbor all recorded endemic plant
species including one critically endangered (CR) and six vulnerable (VU) plant species. Further,
all recorded non-endemic endangered (EN) plant species, all recorded non-endemic near
threatened (NT) plant species and two non-endemic vulnerable (VU) plant species are also found
in downstream area. Cryptocoryne undulata is recorded endemic critically endangered plant species,
Cinnamomum zeylanicum (Kurundu), Farmeria metzgerioides, Pandanus ceylanicus (O Keyiya), Phyllanthus
myrtifolius, Vateria copallifera (Hal), Cryptocoryne beckettii are recorded endemic vulnerable plant
species, Aporusa lanceolata (Heen Kebella), Artocarpus nobilis (Bedi Del), Bhesa ceylanica (Pelang),
Cleistocalyx operculatus (Bata Damba), Garcinia quaesita (Rat Goraka), Hydnocarpus venenata (Makulu),
Lagenandra praetermissa (Kethala), Mangifera zeylanica (Etamba), Semecarpus nigro-viridis (Badulla),
Argyreia populifolia (Girithilla) are recorded other endemic plant species, Zeylanidium olivaceum is
recorded endangered plant species, Dalzellia ceylanica, Impatiens flaccida are recorded other
vulnerable plant species, Dracaena thwaitesii, Combretum latifolium (Geta kaha), Homonoia riparia,
Erythrina fusca (Yak Erabadu), Carallia brachiata (Dawata) are recorded near threatened plant
species in downstream area.
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According to literature, another six rare aquatic plant species are inhabits in the downstream area
and listed in Table 3.12.
Table 3.12: Other recorded Cryptocoryne Species and Podostemaceaespecies in the
downstream area of the River
Family
Araceae
Araceae
Araceae
Podostemaceae
Podostemaceae
Podostemaceae

Scientific Name
Cryptocoryne walkeri
Cryptocoryne x willisii
Cryptocoryne parva
Polypleurum stylosum
Zeylanidium subulatum
Polypleurum elongatum

TS
E
E
E
N
N
E

NCS
CR
CR
EN
CR
EN
VU

TS – Taxonomic Status, N – Native, E – Endemic, NCS – National Conservation Status, CR –
Critically Endangered, EN – Endangered, VU – Vulnerable
Fauna of the Project Area
A total of 90 faunal species including 13 endemic species, 6 nationally threatened species,
4nationally near threatened species were recorded during the field survey within the study area
(Table 3.13).
Loriculus beryllinus (Sri Lanka Hanging Parakeet), Megalaima flavifrons (Sri Lanka Yellow-fronted
Barbet) are recorded endemic bird species and Appias galane (Lesser Albatross) is recorded
endemic butterfly species.
Four endemic dragonfly and damselfly species were recorded in the area and of them, Libellago
greeni (Green's Gem) is endangered, Libellago adami (Adam's Gem) is vulnerable and Euphaea
splendens (Shining Gossamerwing) is near threatened in conservation status. Prodasineura sita
(Stripe-headed Threadtail) is other recorded endemic damselfly species and among recorded non
endemic dragonfly species, Trithemis festiva (Indigo Dropwing) is vulnerable and Orthetrum
pruinosum (Pink Skimmer) is near threatened in conservation status.
Of recorded mammalian species, Macaca sinica (Sri Lanka toque monkey) is endemic and Lutra
lutra (Otter) is vulnerable.
Garra ceylonensis (Stone sucker), Schistura notostigma (Banded mountain loach), Labeo fisheri
(Mountain labeo / Green Labeo), Dawkinsia singhala (Filamented Barb), Systomus sp. (Barb sp.) are
recorded endemic fish species and of them Labeo fisheri (Mountain labeo / Green Labeo) is
critically endangered (CR), Garra ceylonensis (Stone sucker) is vulnerable (VU) and Schistura
notostigma (Banded mountain loach) is near threatened (NT) in conservation status and among
recorded non endemic fish species, Tor khudree (Mahseer) is near threatened (NT) in conservation
status.Animal species recorded during the field study are listed in Annex VIII.
Table 3.13: Summary of the faunal species recorded during the study
Taxonomic

Total

Endemic

Nationally Threatened

Exotic / Feral
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Group

Birds
Butterflies
Dragonflies
Mammals
Reptiles
Amphibians
Fishes
Total

Number

34
21
14
4
3
1
13
90

Species

/ Near Threatened

Species

2
1
4
1
0
0
5
13

CR
0
0
0
0
0
0
1
1

1
0
0
0
0
0
3
4

EN
0
0
1
0
0
0
0
1

VU
0
0
2
1
0
0
1
4

NT
0
0
2
0
0
0
2
4

CR – Critically Endangered, EN – Endangered, VU – Vulnerable, NT – Near Threatened

3.3Social Environment
The existing social environment and the social impacts of the proposed project are described in
terms of the findings of the social survey, public consultation, field observations conducted in the
project affected area of Gatambe GN Division. Furthermore statistical information of the Kandy
District, Divisional Secretary’s Division of Gangawata Korale and the Gatambe Gramaniladari’s
Division were gathered from the latest report of the statistical abstract of the Department of
Census and Statistics, Sri Lanka. The social survey was carried out under two components i.e the
household survey on families living in the area and an institutional survey to identify Social
Environment.
All institutions including businesses and government offices are directly or indirectly affected by
the construction activities of the proposed project. All these institutions and households were
observed and studied to identify possible social impacts.

i.Existing settlement in the directly affected area and the surrounding
Majour part of the proposed project has been designed to implement in the Gatambe GN
division of the Gangawata Korale DS division of Kandy District. The Gangawata Korale is
reported to have the highest rate of population in the Kandy District according to the latest
population statistics of 2012. Whereas the total population of the Kandy District is 1,375,382
(6.8% of total population of the country), the Gangawata Korale accounts for 11.5% of it with a
population of 158,561. In particular, the division has a population density of over 775 km². The
GN division of Gatambe provides shelter for 2867 people accounting for 1.8% of the total
population of the DS. People in Gangawata Korale DS division reside in 36,583 housing units
and 672 of them are located in the Gatambe GN division. All are permanent housing structures
except 37 (5.5%) semi-permanent shelters (Statistical Abstract 2012).
The social survey conducted along the area of proposed water transmission pipe line has
identified 14 households and 14 commercial centers within the proposed site. The household
information presented in the following tables reveal the demographic and socio-economic
characteristics of people living close by. There are 56 people in all the families with equal
distribution by gender (Table 3.14). As the age is concerned over 50% of the family members are
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below the age of 30 years. Elderly people over 61 years account for 10% of the total number of
family members.
The information in the Table 3.15 shows the employments of the 18 householders. Except for 02
state sector employees the other 16 are employed in private sector and self-employment activities.
The distribution of types of their employment provides a cross section of an urban employment
structure characterized with employment opportunities available in cities (Table 3.15).
As shown in Table 3.16, only one family has an income over Rs. 500,000 per month. Two
families live on a monthly income less than Rs. 10,000. It is interesting to note that the income of
50% of the families ranges between Rs. 20,000 and 30,000 per month (Table 3.16). Only 13
children of those families are schooling (Table 3.17).
Table 3.18 shows the quantity of land of household. Five families reside on lands less than 10
perches and the area of land lots of 10 families ranges between 11 perches and 60 perches. Only
4 families claimed to have title deeds for legal possession of their lands and 2 families are on
leased lands. It should be specially reported that 50 % (7) of the families have occupied land lots
belonged to municipal council and the state. (Table 3.19) most of the families in the area have
been residing in those lands for a relatively long period. Only one family has been there for less
than 10 years. The rest have occupied them for a period that ranges from 10 years to 50 years
(Table 3.20).
Table 3.14: Members of families by gender
Age range in years
0 – 10
11 - 20
21 - 30
31 - 40
41 - 50
51 - 60
61 - 70
71 – and above
Total

Male
3
5
8
2
6
3
0
1
28

Female
5
4
4
2
7
2
3
1
28

Total
08
09
12
04
13
05
03
02
56

Table 3.15: Householders by employment
Employment
Medical doctor
Driver - Port
Cement block maker
Three wheel driver
Finance Manager- private sector
Hotel employee
Laborer
Chef
Other
Total

Number of householders
01
01
02
02
01
02
02
01
06
18

Table 3.16: Distribution of families by monthly income
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Income in Rupee
Less than 5000
5001 - 10000
10001 - 20000
20001 - 30000
30001 - 40000
40001 - 50000
500,000
Total

No. of households
01
01
02
07
00
02
01
14

Table 3.17: School children by grade
Grade
1
2
4
6
9
10
11
12
13
Total

Male
1
2
1
1
1
0
2
0
0
8

Female
1
0
0
0
1
1
0
1
1
5

Total
2
2
1
1
2
1
2
1
1
13

Table 3.18: Families by the quantity of land
Quantity in perch
Less than 10
11 -20
21 - 30
31 - 40
41 -50
51 -60
No Response
Total

No. of households
05
03
00
02
00
01
03
14

Table 3.19: Families by type of land ownership
Type of ownership
No. of households
Title deeds
04
Lease
02
Other without private ownership (Urban 07
council lands or encroached lands)
No. response
01
Total
14

Table 3.20: Period of occupation
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Years
Less than 10
11 -20
21 - 30
31 - 40
41 - 50
51 and over
No response
Total

No. of households
01
02
03
04
02
01
01
14

Institutions within the project area.
Mahanama Maha Vidyalaya is also located in the project area having two main access
gatescrossing the proposed pipe line. The school regularly functions with a staff of 90 teachers
and 11 administrative staff members, providing its primary and secondary educational service to
around 1650 male and female students. Students involved in extra curricula activities remain in
the school in the evening until around 5.00 p.m

ii.River users (drinking, agricultural and industrial requirements and other uses)
The Mahaweli River which flows through the District of Kandy is the main source of water for
drinking, agriculture and the generation of hydro power in the country. In particular, the supply
of water for drinking and other domestic, institutional, commercial and even industrial purposes
of the Kandy city mainly depend on the Mahaweli River. The proposed improvements by the
project will increase the use of river water for the above purposes of the Kandy City.
Communities living in areas adjacent to the river bank make use of river for individual cleaning
and bathing purposes. As the ecotourism is concerned, Mahaweli River and its vicinity remains an
attractive gift of nature for local and foreign tourists. There are number of tourist hotels and
resorts in the adjacent areas of the river.

iii.Income generation sources and patterns of the area
The proposed water transmission pipe line traverses along an area (Gatambe) highly exposed to
the provision of main transport service from Colombo to Kandy, urban commercial and service
centers, public places and religious centers. Proposed project area along both sides of the
Colombo –Kandy Road and Deweni Rajasinghe Mawatha have been fully occupied by people
for various activities such as shops, houses and hotels etc..
The project has a direct impact on the daily operation of commercial and other institutions
located in adjacent to the construction site. Details of 14 commercial and other institutions likely
to be affected are presented in the Table 3.20. Most of them have been functioning in the area
for over 5 years and well established businesses catering to needs of a considerable number of
customers. As revealed during the survey, over 125 people had been employed by them to serve
1060 customers per day. Among the various businesses hotel industry is the dominating industry,
serving the foreign tourists visiting in Kandy and surrounding districts.

Apart from the businesses mentioned in the Table 3.20, public and private transport services,
three wheel and other taxi services, communication services, medical services, private education
institutes provide sources of income for those who render them on commercial basis in the area.
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Table 3.21: Business and other institutions in the project area.
Name of the Business
Honey Pot
Aloka shop
Hotel Dinu
Bentota Bake House
Sandy River Inn
Siril Motors
Ishara Hotel
Sithumina Shop
Jayasinghe Consultation
Art Lanka Batik
Regency Hotel
Ganga Addara Hotel
Winidu stores
Ayurvedic Center

Period of functioning in Years
03
16
03
05
-40
20
19
05
40
06
08
00.5
01.5

iv.Existing environmental considerations, problems or issues prevailing in the area
Being exposed to rapid urbanization, the project area has lost its original greenness to a
considerable extent as revealed by the residents in the area. Lands have been continuously
divided into small blocks and cleared for the construction of Buildings and the occupation of
people. As a result environmental pollution in the area has increased. In particular, the disposal of
domestic waste water to the natural streams in the area contaminates the natural water as revealed
in the public consultations. Increasing density of population cause a serious threat to the healthy
environment of the area. For example, the Mahanama Maha Vidyalaya has been located in an
area of 0.5 Acre and there are 14 buildings constructed in it for the educational purposes. Over
1650 students and 101 academic and non-academic staff members have been compelled to spend
the day in this congested environment. Soil erosion and the erosion of the river banks were also
observed in the area.

v.Cultural and archeological aspects/ considerations
The area of Gatambe enjoys special cultural and religious reputation for its historical connection
with the Annual Dalada Perahars of the Temple of the Sacred Tooth Relic in Kandy. The
religious Perahara festival comes to an end after the performance of a sacred ritual known as the
festival of Water Severing at the point of Gatambe in the Mahaveli River. Apart from this
particular cultural significance of the river and two religious places there is no other site of
cultural and archaeological importance was observed within the project area.

The Buddhist temple of Sudharmarama of Gatambe is located in an area of one acre with all the
sacred components of a Buddhist temple. Religious services are delivered regularly for the benefit
of the people in the area. Special religious activities are performed on the Poya day of each
month. The Church of St. John located on the main road conducts regular services on Sunday
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and on special days of religious importance. The Church maintains a cemetery for the use of its
devotees. All of these have their access roads from the main road of Colombo-Kandy.
A children’s park is also operated by the KMCalso lies within the project area. It seemed to be
well maintained and used by the children and parents in the area. Municipal council facilitates the
sport activities of the Mahanama Maha Vidyalaya. A common playground maintained by the
KMC is situated within the vicinity of the project area.

vi.Existing infrastructure facilities of the area such as power supply, transportation,
communication and water supply
Transportation in the project area is facilitated by the system of roads connected to the
Colombo- Kandy main road (Sirimawo Bandaranayaka Mawatha) that traverses through the
project area. William Gopallawa Mawatha and the Rajasinghe Mawatha in the project area also
facilitate the transportation of people. Road Development Authority in Kandy maintains the
public roads in the area. Public and private transportation services meet the requirements of
people regularly.
The project area is connected to the national power grid of the Ceylon Electricity Board. All the
permanent building structures are powered by CEB. The regular service of the National Water
supply and Drainage Board is available for all families, businesses and institutions in the project
area. People and institutions in the area enjoy the telecommunication services and facilities
available for them. Land phone facility is available for most of the institutions and major
businesses. Possession of a mobile telephone seemed to be a common characteristics almost all
the people observed in the project area.
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4. Anticipated environmental impacts of the proposed project
4.1 Hydrological impacts
i. Obstruction of the natural flow pattern of the river
According to the proposed design the hight of the prposed weir is same as the existing weir top
level. Existing weir top level is 300 mm above the river bed level. However in this particular
project weir height is only 300 mm. Therefore the weir is submerged most of the time during the
year.

Figure 4.1: Sheet pile crest levels

Flow conditions at weir and scour depths downstream (d/s) to weir at three different flow types
are given in Table 4.1.
Table 4.1: Flow conditions at weir for different flows
Flow type

Flow (m3/s)

Flow condition at weir

Scour depth d/s to weir (m)

Minimum flow

0.2

Free flow

0.003

Average flow

42.7

Free flow

0.94

Higher flow

More than 79

Submerge flow

1.32

According to the designs minimum height of sheet piles is 8 m.

ii.Increase in water level upstream of the dam during normal discharge of the river
Increase of up stream water level is not expected due to the construction of the new weir.
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iii.Increase in stream flood levels (for 20, 50, and 100 years return flood levels).
During the floods the weir is submerged. Therefore, there will not be upstream water level
increase due to weir. The upstream flood levels are given in Table 4.1. Please refer Annex V-8 for
the survey map with contours at the weir location.

iv.Anticipated reduction of the downstream flow of the river especially during low flow.
Present water extraction is 36,000 m3/day. Under the project the maximum increase will be
10,000 m3/day. Hence possible maximum extraction will be 46,000 m3/day. When it is
considered as a uniform flow of pumping, it is 0.53 m3/s. The average flow at gauging station is
42.7 m3/s. Therefore, under normal conditions extraction of 0.53 m3/s does not cause for
reduction in downstream flow. The minimum flow is 0.2 m3/s. It shows that during the low flow
periods, it will not be able to extract the expected quantity.

v.Impact on the other water intakes
The average flow at Peradeniya gauging station is 42.7 m3/s. Therefore, after extracting the
requirement at Gatembe intake balance flow is 42.17 m3/s. Hence, water extraction at Gatambe
intake has no impact on other intakes.

vi. Impacts on irrigation and flood protection works and flood discharge outlets
In this area there is no any irrigation, flood protection or flood discharging outlets. Therefore,
impact on irrigation or flood protection works will not arise.

vii. Anticipated changes of ground water levels and resulting impacts
In the intake area normally river bed level is around 2.5 m below the earth surface. Therefore
normal water table condition would be around 2.2 m below the earth surface. The extraction rate
is very small when it is compared with average flow of the river. Therefore, this extraction of
0.53 to 1 m3/s will not have any impact on existing ground water table.

viii. Impacts on other approved development projects surrounding the proposed project area
(Proposed Gatambe HPP, Proposed sewerage treatment plant at Gannoruwa)
There will be no anticipated impacts on other approved development as there is already
constructed partial weir is available in this location and 36,000 m3/day water is extracted from
the intake point. The additional requirement of 4000 m3/day will not make significant changes to
the downstream flow except during dry season where river flow reduces to the 0.2 m3/sec.
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ix. Impacts on emergency operation activities and maintenance activities of Kothmale
Reservoir and Polgolla Reservoir
Rehabilitation of the existing weir does not have any impact on emergency operation activities of
Kothmale Reservoir.

4.2 Water quality impacts
i. Changes in river water quality upstream of the reservoir due to the stagnation of
effluents
No observable water quality changes are expected due to stagnation of effluents, for two reasons:
i) The effluents (from the sludge treatment facility) are dispersed and diluted once it is mixed with
Mahaweli River water to very low levels.
ii) Stagnation of effluents is not expected at the location where the effluents is expected to be
discharged. Even there is stagnation; low levels of pollution caused by the effluents would not
lead to any significant changes in the water quality.

ii. Changes in river water quality downstream of the reservoir due to reduction of dilution
of effluents
Significant changes in the water quality are not expected due to discharge of the effluent released
from the sludge treatment facility.

Production rates of alum sludge at KMC WTP
The following amounts of sludge have being produced at the KMC WTP according to the past
records. The amount of sludge produced has a close correlation with the turbidity of intake water
(which in turn is related with rainfall) – See Table 4.2.
Table 4.2: Amounts of sludge produced at KMC WTP
Case
1
2
3

Duration
(per year)
9 months
2 months
1 month

Turbidity
NTU
< 10
10 - 100
100 -200 or more

Alum dose
used
10 mg/l
15 mg/l
20 mg/l

Volume of sludge Solids content
produced
(w/w)
15 m3/day
15%
3
30 m /day
15%
60 m3/day
15%

Source: Personal Communications with NWS&DB officials

In addition to the above reported in Table 4.2, backwash water form filters will also be
discharged to the river. Currently, on average a total volume of 420 m3/day will be discharged as
filter backwash water. The backwash water will have a solid content of about 1% (w/w), which is
predominantly alum sludge.
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The values reported in the Table 4.2 can also be cross-checked with the Towns South of Kandy
WTP at Meewathura, where the intake is located about 4 km upstream. The alum application rate
at the upstream plant is also very much similar to that of KMC WTP.

With the proposed interventions, the alum used for the coagulation process produces a sludge
that will be separated at the newly constructed sludge treatment system at the Deveni Rajasinghe
Mawatha. Much of the aluminum contained in the sludge (both, the secondary sludge collected at
the sedimentation tanks and the backwash water) will be removed at the sludge thickener and the
sludge drying lagoon. The supernatant from both the thickener and the lagoon will be disposed
to the Mahaweli River as an effluent.

The current practice at the KMC WTP is to dispose the entire sludge that is generated at WTP to
the Mahaweli River, which pollutes the river water to a great extent, as all the aluminum
contained in the sludge enters the river water. However, with the installation of the proposed
sludge treatment works, the pollution will drastically reduce.
A numerical example will clarify this. Take the following case:
Average daily production of water: 36,000 m3/day
Turbidity: max. 200 NTU
Alum usage: 20 mg/l
Sludge produced: 60 m3/day
Backwash water produced: 420 m3/day
Therefore, total amount of alum used per day = 720 kg
Some amount of aluminum will be dissolved in the water (and will be distributed with water
supply), however, this will be very small as the pH is controlled in the water supply so that the
dissolved aluminum in water is less than that is stipulated in the SLS Drinking Water Standards
(614: 2013). All the aluminum contained in the alum added to water as the coagulant will end up
in the river. However, with the installation of the proposed sludge treatment system, most of the
aluminum will be removed together with the sludge.

Total amount of sludge that will be removed by the sludge treatment process therefore be:
= 60 m3/d x 1,400 kg/m3 x 0.15 = 12,600 kg/d
Together with the above, a small amount of sludge from the backwash water will be removed,
too.
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Once the proposed sludge treatment system is installed, only the supernatant will be discharged
to Mahaweli River. The total amount of effluent will be in the range of 10 – 50 m3/day from
sludge contributed from the secondary sedimentation tanks, and a further 400 m3/day from
backwash water from filters.

Water samples were collected from the settled sludge from the secondary sedimentation tanks
(i.e., the supernatant) and it was observed that the aluminum concentration (as Al3+) is 1.6 mg/l
and iron (as Fe3+) is 13.9 mg/l (See Annex VIX for water quality testing report; This aluminum
and iron concentration can be expected to be from dissolved form as well as from particulate
form that are present in the supernatant. It is important to note that the iron concentration
would have to be further reduced to comply with the Regulations (see Section 5 for details).
Additionally, the intake water was tested for aluminum and the concentration was below the
detection limit (0.11 mg/l) and iron concentration was 0.98 mg/l.

Assume that a further 0.4 mg/l of Al3+, and 1.0 mg/l is added to this concentration from the
filter backwash water, and the discharge of effluent will get immediately diluted as it is discharged
to the Mahaweli River. Assume an average flow rate of 42 m3/s for receiving water (Mahaweli
River) where effluent is discharged at 450 m3/day (distributed uniformly throughout, i.e., about 5
l/s) with an aluminum content of 2.0 mg/l and iron content of 15.0 mg/l. It can then be worked
out to show that the concentration of aluminum in the receiving water after complete mixing
would be very small (<0.24 µg/l) and increment of amount of iron concentration after mixing
would be 1.7 µg/l. This concentration can be compared with the following:

Safety for use of river water for drinking and agriculture
Proposed Ambient Water Quality Standards of Sri Lanka (2001):
Ambient level in Freshwater for Class II Waters (Sensitive), Drinking water, conventional treatment:
Aluminum: 200 µg/l (max.)
Iron: 200 µg/l (max.)
Ambient level in Freshwater for Class II Waters (Sensitive), Fish and Aquatic life
Aluminum: No stipulated limit
Iron: 300 µg/l (max.)
Irrigation use of water:
Aluminum: 5 µg/l (max.)
Iron: No stipulated limit
It is clear from both the above criteria that disposal of supernatant from (proposed) sludge
treatment plant does not cause any unacceptable levels of Aluminum in the Mahaweli River water
after the effluent is discharged. The maximum levels stipulated in the Proposed Ambient
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Standards are much higher than the aluminum levels that can be expected in the river water due
to discharge of the effluent.
However, iron concentrations are already high in Mahaweli River water (See Table 3.7), and can
exceed the limits as stipulated in the Proposed Ambient Standards. However, the contribution of
iron from effluent discharge would only elevate the ambient concentrations by less than 1.5 – 2.0
µg/l, which can be regarded as negligible.
Safety for use of river water for drinking and Agriculture
National Recommended Water Quality Criteria (USEPA, 2009): National Recommended Water
Quality Criteria for Non-Priority Pollutants:
Aluminum in Freshwater (pH 6.5 -9.0):
The Criteria Maximum Concentration CMC (acute): 750 µg/l
The Criterion Continuous Concentration - CCC (chronic): 87 µg/l
Human Health Criteria: Not stipulated
These values are based on “Aquatic life criterion” that has been derived using ‘USEPA
Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic
Organisms and Their Uses, PB85-227049, January 1985)’ (Ref No. EPA 440/5-86-008).

Note: The Criteria Maximum Concentration (CMC) is an estimate of the highest concentration of
a material in surface water to which an aquatic community can be exposed briefly without
resulting in an unacceptable effect. The Criterion Continuous Concentration (CCC) is an estimate
of the highest concentration of a material in surface water to which an aquatic community can be
exposed indefinitely without resulting in an unacceptable effect.
The value of 87 µg/l has been established by the USEPA based on a toxicity test with the striped
bass in water with pH = 6.5–6.6 and hardness <10 mg/L. USEPA indicates that aluminum is
substantially less toxic at higher pH and hardness levels. Moreover, field data indicates that many
high quality waters in the U.S. contain more than 87 µg aluminum/L, when either total
recoverable or dissolved is measured (Ref No. EPA 440/5-86-008).

Iron in Freshwater:
The Criteria Maximum Concentration CMC (acute): No guideline limit
The Criterion Continuous Concentration - CCC (chronic): 1,000 µg/l
Human Health Criterion: (See below)
The Criterion Continuous Concentration (CCC) for iron is an estimate of the highest
concentration of a material in surface water to which an aquatic community can be exposed
indefinitely without resulting in an unacceptable effect, where the value has been based on the
Red Book published by the USEPA (EPA 440/9-76-023, July, 1976).
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USEPA in 2011 has withdrawn the Iron Human Health Criterion because iron is a naturally
occurring earth metal that sometimes exceeds the current criterion due to natural background
levels. The previously recommended criterion (300 µg/L) has been derived from data relating to
aesthetic (e.g., laundry staining) and organoleptic (i.e., taste) effects, not toxicological effects. The
ambient Iron levels prevalent at Getambe intake water is mostly above the levels that is specified
by the Proposed Ambient Water Quality Standards of Sri Lanka (2001), and any insignificant
amounts of Iron added together with the effluent discharge cannot be considered as polluting.

Therefore it is clear from the above short descriptive analysis that the effluent discharged from
the sludge treatment plant does not elevate the levels of pollutants (Al3+ and Fe3+) to any
observable levels. Human health criteria, aquatic life criteria, irrigation criteria and ambient levels
set for water extraction for conventional treatment would not be violated as a result of discharge
of the effluent from the proposed sludge treatment facility, if the solids are separated and
disposed appropriately.

Note: Any other forms of particulate matter in the sludge would not be part of settled
supernatant, as they are not water soluble (e.g., any polymers or coagulant aids used for water
treatment, substances such as activated carbon used for removal of organic compounds, etc.)

iii. Impacts on ground water quality
The alum sludge, which is very rich in Al3+ and Fe3+, from the treatment facility, will pollute the
ground water if not properly disposed. Any leaks (including from pipelines) or overflows from
tanks will be collected as puddles and will seep into the ground. If the sludge is disposed on
ground (in dump yards), there is a possibility that the metal will leach out and would seep into the
ground.

Human wastes arising from worker camps (during construction), worksites and related facilities
(during operational phases) that are not properly treated and are disposed at point of origin can
contaminate groundwater sources and pose a risk of parasitic infections (through direct contact
with fecal matter), hepatitis and various gastrointestinal diseases including cholera and typhoid.

Solid and liquid waste disposal from worker camps, worksites, and other biologically degradable
wastes will produce leachates that demand high amounts of oxygen or undergo anaerobic
decomposition. Such wastes can contaminate shallow groundwater, but the conditions will not be
long lasting. Seepage from solid waste containing dissolved solids can be attenuated by soil
through precipitation, adsorption and ion exchange mechanisms. Under favorable hydraulic
conditions, contaminated seepage (leachate) from solid waste can pass through the unsaturated
soil beneath the solid waste deposit and enter groundwater.
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Also, there is a slight possibility of contamination of soil and subsequent pollution of
groundwater with potential harmful substances including petroleum products, lubricants, and oils
due to spillages, leaks and disposal of wastewater from storage facilities, vehicles and machinery,
and maintenance shops.

iv. Water pollution due to contaminant leakage from machinery, debris accumulation and
workers sites during construction
The proposed construction of pipelines, sludge treatment facilities, intake structure, etc., and
related interventions, yards and storage-related facilities will involve activities such as land
clearing, extensive cut and fill operations, excavations, drilling, soil disposal and soil stabilization,
construction of access roads and landscaping would invariably result in surface water quality
deteriorations mainly by as a result of high turbidity and colour, especially during the rainy
season. The proposed pipelines will be constructed along public roads, which are in the very
close proximity to Mahaweli River, especially Deveni Rajasinghe Mawatha where the pipelines are
connected to the sludge treatment plant from the WTP. Pipe laying along open trenches involve
digging up large amounts of soil, which has to be temporarily stored within the project area for
back-filling. This will invariably lead to high rates of erosion in area where soil is stored. Erosion
can be expected from freshly placed earth fills until the soil layers are stabilized. Surface runoff
from such areas will carry substantial amounts of eroded soil particles, which will cause severe
turbidity and colour problems in the nearby canals, roadside drainage and ultimately the
Mahaweli River.Dust and soil spills may also contribute to high sediment loads in road-side
drainage, which will then be carried to the nearby River or low-lying areas. Improper storage of
fill material will also be a possible source contributing to high silt loads.

During the construction of the weir, disposal of dredged material may cause impacts similar to,
but potentially more severe than, those associated with dredging operation.

A number of construction vehicles, mainly for transportation of earth and other construction
material are expected. Washing and cleaning of these vehicles will also contribute substantial
amounts of solids to water bodies. Oil spills, fuel and lubricant leakages from vehicles and
construction machinery and equipment will contaminate both surface and groundwater.
Improper storage of construction material and waste and debris can be a potential source of
water pollution, both surface and groundwater.

Another potential impact on water quality can be sewage and municipal solid waste produced by
the work force. Unless these are disposed with proper care, inadequate waste handling will cause
high levels of BOD, nutrients and pathogens in water (refer to impacts during operational phase
for more details of these impacts).
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Sludge that would leak from pipelines or that overflows from tanks will be collected as puddles
and will be washed away together with surface runoff. If the sludge is disposed on ground (in
dump yards), there is a possibility that the metal will leach out and would contaminate the surface
runoff.

4.3 Soil Erosion and siltation
i. River bank erosion
Soil erosion due to construction of weir might increase due to the existing gradient of river bank.
New intake structure will be constructed for the water intake for the new project. Therefore soil
erosion and siltation would take place. However adequate soil conservation measures will have to
be implemented during the weir construction. Recommended soil conservation measure would
be applied during construction of treatment plant and laying treated water pipe to the river. It is
recommended to adhere to the relevant precautionary measures under a qualified soil
scientist/geologist and the guide lines proposed by the Natural Resources Management Center
(NRMC, Annex VI-3). Those guidelines will be strictly followed to control the anticipated soil
erosion and siltation hazard. Construction activities (temporary and permanent) will not make
significant impact on river bank erosion.

Operational phase will not cause erosion in river banks. The submergence of the river banks in
the upstream after the construction of weir is likely to cause river bank erosion with fluctuating
water levels of the river. Temporary diversion of river for construction of weir will not be
required as the Mahaveli Ganga is wide and embankments are deep. Further the construction of
weir will be done only during the dry period of the year. However the contractor should follow
the appropriate measures to mitigate this impact by adapting suitable river bank conservation
techniques during construction.

ii. Sedimentation of river basin
Sedimentation of river basin would be possible during the construction of weir and intake
chamber structure with new siphon. Especially when work in slope areas near river bank, there
are chances to make sedimentation of river basin. Silt traps and terraces will be used to prevent
the soil erosion from the existing areas.

iii. Slope frailer and landslides due to heavy earth works
There are no any plans to carryout heavy earth works near the river bank or places subject to the
landslides. Temporary diversion of water from the weir will not be required since the weir
construction is to be done in a sequential manner along the exiting weir keeping 0.5 m distances.
The construction of weir is not interfering with landslide or slope failures activities. The
submergence of the river banks in the upstream after the construction of weir is not likely to
cause river bank erosion with fluctuating water levels of the river. However the project
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proponent should take appropriate measures to mitigate this impact by adapting suitable river
bank conservation techniques. The preventive measures of soil erosion are discussed under
mitigatory measures.

The area proposed for the development of the sludge treatment facility has a predominant land
use pattern of manmade construction area. However excavation and cut and fill operation are
proposed to be there. Therefore slope failures could be taken place if not proper precautionary
measures are followed. Both slopes are covered with medium to thick grass close to the river.

There is no any landslide hazards due to the proposed relay of pipelines as all material will be
used to backfilling.

iv. Impacts on bed rock stability
Proposed weir location is considered to be in well stable position. Few bushes will be removed
during the construction of weir hence no impact on bedrock stability is encountered. The
foundation of the weir will be on solid soil. There are no loose rock boulders in the vicinity of the
weir location. There will be minimum cutting and filling activities at the weir site and clearing of
small area of lands on either side of the river banks also will be required.

Length of the proposed raw water pumping line will be about 700 m long from the water intake
to water treatment at Sirimavo Bandaranayake Mawatha. None of the trees will be removed
during the laying of raw water pipe line. Therefore anticipated impact on ground stability is
negligible. Treatment plant will be constructed on old quarry site where ground is almost flat and
slope stability was considered during the design stage. Removal of some small boulders or rock
outcrops within the pipe line paths will have to be carried out. If any blasting required on pipe
line especially on or close to the structure, such blasting will need special attention to reduce the
impact on the ground stability hence, controlled chemical blasting techniques will be applied with
close supervision of experts. Significant soil cur will be required for the foundation of the
treatment plant. Although the cut is small, this may affect the stability of the slope. In order to
reduce the impact, the channel structure will be designed in such a way that it will act as a
retaining structure to the slope area.

v. River diversion impacts due to construction of new weir and intake
There is no river diversion due to the construction of new weir and intake. The entire area is
under man made environment with scattered trees. Therefore there will be no need of any
artificial measures to be adopted to correct the morphology in steep river bank.
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4.4 Noise or vibration
a) Impacts to surrounding neighborhood from noise/ vibration during construction
High levels of background noise levels have been reported within the project area mainly due to
the presence of high vehicular fleets. The intake structure borders the Kandy-Gampola Road and
the treatment plant borders the Sirimavo Bandaranayake Mawatha and located in the close
proximity of the junction intersection of Gannoruwa Road and William Gopallawa Mawatha.
These roads and the intersection are congested with heavy traffic for the most of the day, with
vey frequent traffic jams during peak hours.

Noise levels measured indicated higher background levels predominantly due to vehicular
movements. Noise levels varied between 65-72 dB (A) indicating somewhat higher background
levels by the side of the road. There were no activities encoded to cause high vibration levels.
Hence the ambient vibration levels could be assumed to be negligible.

During the project interventions, especially during pipe laying along the Gampola road and across
the intersection, it is anticipated that there will be a heavy flow of vehicular traffic either diverted
or congested created depending on the time of the day. Therefore, high noise from engines and
irritating noise emanating from beeping horns and vibration effects of the heavy flow of diverted
vehicles will cause inconvenience to nearby schools, religious places and residential areas close to
the project area. It was apparent that sensitive noise receptors such as schools, places of worship
etc. are located along trace through which the planned pipe laying is expected.

Construction processes connected with excavation, handling and material transportation may also
cause increased noise levels, which could result in producing disturbing effects to schools, offices,
neighboring commercial and residential areas, etc.

Since construction works require the use of heavy machinery (apart from the use of several
construction vehicles), noise levels will be very significant, though the effects may be temporary
(since the construction phase is confined to a shorter time period). Table 4.3 shows typical noise
levels of some of the machinery used in construction works.

Equipment involved in cut and fill operations and mechanical compaction such as compactors
are known to generate high noise. The total Sound Pressure Levels (SPL) will be high when
several equipment and machinery are used. Similarly, jack hammers that are used in breaking
pavement material or road surfaces and equipment used in excavating trenches such as bob cats
also generate fairly significant noise levels. Concrete mixing and batching plants also could cause
some undue noise and vibration.
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Table 4.3: Relative range of noise levels for some common types of construction
machinery
Machinery
Bob cats

Noise levels at distance of 50 ft
70 -72

Tractors

78-95

Pavers

85-88

Trucks, scrapers, graders

83-93

Concrete mixers

75-88

Concrete pumps

81-83

Sound reduced jack hammers and lock drills

82-98

Therefore, in view of the values given in Table 4.3, noise levels generated from the machinery
involved in construction works could disturb nearby communities since the noise levels generated
tend to exceed the permissible day time (defined from 6 am to 9 pm) limit of 75 dB(A) stipulated
in Sri Lanka for construction activities.
Dewatering activities (if needed) may also create moderately high noise unless sound-proof
barriers are in place.

b) Impacts to surrounding neighborhood from vibration during construction
The Interim Standard on Vibration Pollution Control for Sri Lanka provides guidelines for
operation of machinery, construction activities, vehicular movements which are acceptable to
human exposure to vibrations depending on the length of the vibration period (continuous,
intermittent, and impulsive).

It should be noted that structures are sensitive to vibration and the ground induced vibrations
and shocks can have severe damages to nearby properties when ground vibrations are exceeding
well over 2.0 mm/sec (Peak Particle Velocity - PPV) at Frequency of vibration at 0-10 Hz and
type of vibration: intermittent (vibration standards for Type 3 structures – single and two story
domestic houses and buildings made of lighter construction material such as bricks and cement
blocks, not designed to resist seismic activities). Vibration standards for Type 2 structures –
Single and two story houses and buildings made of reinforced block work, pre-cast units and with
reinforced floor and roof construction, or wholly of reinforced concepts, not designed to resist
seismic activities should have a maximum value of 4.0 mm/sec (PPV) at 0-10 Hz and type of
vibration: intermittent. The multi-story buildings could have a maximum vibration level of 10.0
mm/sec (PPV) without any adverse impact from vibration.

The vibration from heavy vehicles during transportation of equipment and haulage of materials
could induce vibrations, which would sometimes exceed above levels so that it will damage
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property and even cause discomfort to persons living in the immediate vicinity. Inconvenience
for occupants in buildings is of concern, especially in
residential areas (during night-time) and offices (during
day-time) along the transportation routes. As heavy
vehicles create intermittent vibration the maximum
allowable limit of ppv would be 1.59 mm/sec at 1 Hz,
Gap
Weir
and 9.5 mm/sec.

Intake

4.5 Ecological impacts
i. Loss or disturbance to terrestrial and aquatic fauna
and flora due to changing/ flooding of habitats
Only a weir construction will be taken place within the
river water and due to the construction activities associate
Water Flow
with weir construction, temporally disturbances to the
inhabiting aquatic and terrestrial fauna and flora species in the vicinity will be anticipated.
However, it will naturalize soon after the construction and therefore no losses of fauna and flora
species will be anticipated. No flooding or changing of habitats will be anticipated during weir
construction phase as the construction of weir will be taken place during dry seasons. No
flooding or changing of habitats will be anticipated during weir operation phase as the weir will
not fully block the passage of the river water and it allows overflow.

All other constructions will be taken place within human modified or anthropogenic habitats and
only a common fauna and flora species recorded in such areas.

The downstream (from water release point of sludge treatment plant) habitats and biodiversity of
the river are very rich, critical and sensitive. However it will not directly impacted from the
proposed project. No flooding or changing of downstream habitats will be anticipated during
construction and operation phase. However, if sludge treatment process will be malfunctioned,
large amount of sludge will be mixed with river water and adversely affected on the aquatic
biodiversity of the downstream area.

ii.Disruption of fish migration, potential entrapment of fish etc. due to water intake works
and wire construction (if any)
Disruption of fish migration or entrapment of fish species will not be anticipated due to water
intake and weir as the weir and water intake will not fully block the passage of the river water.
According to project design, the weir will be submerged in most of the time and there will be a
gap or passage between right bank of the river and weir. Therefore, there will be a safe passage
for fish migration.
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iii.Impacts on wetlands and associated habitats due to changes in water balance
Comparatively small water quantity will harvest due to proposed project and no water issue will
be anticipated to the downstream area (Figure 4.1).

Figure 4.1: Safe passage for aquatic fauna at the point of weir

iv.Potential effects on aquatic bio diversity due to changes in water quality from
construction and ongoing operations of the weir
Siltation will be the main anticipated impact associate with construction of the weir. However it
will be limited to the construction phase only. No siltation or water quality changes will be
anticipated during the operational phase of the weir. The river normally flows with large amount
of silt especially in wet season. Therefore inhabiting fauna and flora species experienced large
amount of silt and siltation changers. Hence, siltation associate with weir construction will not be
harmfully affected on biodiversity of the river. Further, siltation will be limited to construction
phase only. Therefore it can be categorized as temporary and reversible impact.

In addition, there will be possibilities of mixing of oil and grease with river water during
construction of weir. If so it well be adversely affected on the aquatic biodiversity and it will
depend on the amount and frequency of mixing oil and grease.

Water quality changers of the river will not be anticipated due to release water from sludge
treatment plant in operational phase and therefore will not affect downstream biodiversity of the
river. However, if sludge treatment process will be malfunctioned, large amount of sludge will be
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mixed with river water and adversely affected on the aquatic biodiversity. The downstream
biodiversity of the river is very rich, critical and sensitive therefore necessary precautions will be
adapted to avoid mixing of untreated sludge with river water.

v.Potential for introduction and establishment of weeds and aquatic invasive species
During the land preparation activities (land clearing, cutting, filling, leveling, etc.) associated with
weir construction, laying of pipelines and other construction activities there will be a possibilities
of spreading of weeds and invasive plant species that already inhabiting in the area such as,
Panicum maximum (Rata Tana), Mikania cordata (Wathu Palu), Vernonia cinerea (Monara
Kudumbiya), Chromolaena odorata (Podisinnamaran), Mimosa invisa, Ipomoea cairica, Commelina sp.,
Oxalis barrelieri, Tridax procumbens, Synedrella nodiflora, Crassocephalum crepidioides, Ageratum conyzoides
(Hulan Tala), Bidens pilosa, Wedelia trilobata, Pennisetum polystachion, Spermacoce assurgens, Euphorbia
heterophylla, Mimosa pigra (Yoda Nidikumba), Ludwigia peruviana, Cyperus aromaticus, Panicum repens
(Etora), Colocasia esculenta (Gahala) etc. and however, by adopting proper residue disposal
mechanism it can be minimized.

4.6Sociological/ cultural impacts
i.Impacts of relocation of people
Relocation is required only for one household located in the project area identified for the
construction of the sludge treatment tanks. The land belongs to the Municipal Council of Kandy
and he has occupied it without legal possession of it. The householder has already expressed his
willingness to resettle by accepting the compensation negotiated with him.

ii.Impacts on livelihood and economic activities
The project has no permanent negative impact on any form of livelihood and economic activities
in the area. But it has temporary social impacts on the livelihood and economic activities as a
result of the construction of the main pipeline. Digging 700 meters long trench to a considerable
depthalong the Colombo- Kandy road and the Rajasinghe Mawatha may take a considerable
amount of construction time. Therefore, day to day activities of people in this area may
significantly affect due to this.

Increased traffic on the Colombo-Kandy main road and other roads
The main impact stems from the disturbance to the smooth flow of traffic on the ColomboKandy main road, William Gopallawa Mawatha and Rajasinghe Mawatha and also on the access
roads and gates of all the buildings and public places located along the project area. Water
transmission line traverses crossing the main roads at three pints; two points on the Colombo
Kandy main road and the other at the Junction of the William Gopallawa Mawatha. As
concerned the existing unbearable higher volume of traffic on the Colombo –Kandy main road, a
massive construction work along it in the normal working hours, would be conducive to an extra
ordinary delay of traffic with an adverse effect on the dailyed functional equilibrium of
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institutions and businesses in the project area and in the city of Kandy as whole. People in the
area specially requested not to aggravate the existing traffic jams in rush hours of the morning,
afternoon and evening through any disruptive work on the public roads and their road solders.
Impacts of blockage of access to business ventures.
Blockage of access to the shops, hotels and other businesses may have a negative impact on their
profitable operation in the course of the construction period. In particular, the shop keepers and
hotel managers were highly concerned about possible adverse impacts on their daily businesses.
Hotels and tourist resorts depending on the foreign tourists and local cultural functions such as
wedding ceremonies and parties emphasized the importance of keeping the public roads and their
accesses free of any disturbance and damage. Their Businesses depend on the free flow of traffic
on the main and access roads and the parking of vehicles along the road solders of their business
locations. Any construction work during the day time requires the prevention of such temporary
parking of vehicles to reduce traffic that may result in less turn over for the day of those
businesses.
Impacts of blockage of access to institutions and public places.
Mahanama Maha Vidyalaya, Sudharmaraya of Gatambe, St. John Church, Cemetery of the St.
John Curch, Children’s Park, Public Playground and the Gramaniladari office have their access
routes from Colombo-Kandy Main Road. Proposed water transmission line traverses crossing all
the access roads and any construction of this project along the main road has a considerable
negative impact on the daily use and operation of them. In particular, over 1650 school pupils
and 90 teachers make use of the main access on week days and hundreds of religious devotees
gather at the Buddhist temple and the church and the cemetery on the day of performing
religious services and rituals. Use of the children park and the playground may also be affected
due to the disturbance to access roads.
Impact on transport service provided by the three wheels
There are more than 35 three wheels operating in the area proving a casual livelihood for at least
35 families residing in and in the adjacent areas of the project location at Gatambe. Being
informed of the proposed project, the three wheel drivers expressed their deep concern about the
possible negative impact of the project on their daily livelihood. As they operate from the road
solders of the main road they are afraid of being removed from their business locations for
construction purposes of the project. It was observed during the field studies at the project
location that such temporary negative impact on this particular three wheel transport service
would raise by the project.
Impact on the small industry of making cement blocks as building material
A small industry of making cement blocks as building material is conducted at the location
identified for the sludge treatment plant. The owner has to relocate this small industry under the
resettlement schedule.

iii.Impacts on existing irrigation systems
Even though the project has been designed to increase the existing capacity of water supply by
4,000 m3/day, it raise no considerable impact on the availability of river water for any existing
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irrigation system fed by the Mahaweli River. In comparison to the water capacity of the Mahaweli
River at the location water extraction point, the quantity water for other users by the city dwellers
keeps remain.

iv.Impacts on other river users
As the proposed project is not going to cause any drastic change in the natural flow of the
Mahaweli River even after constructing a weir at the selected point of Gatambe, existing river
uses can continue their water uses. The Sludge treatment process releases only the supernatent
water after the concentration of sludge in the settling tanks. As the waste of the purification and
treatment of water is controlled in terms of the scientific process mentioned in the report, the
project has no waste driven harmful impact of river users.

v.Impacts on existing land use forms due to change of land use
The proposed project has no any requirement of acquiring private lands as it has been designed
to be constructed in the public lands coming under the administration of the state and the
municipal council. The existing water pumping and treatment plants are located in the lands of
the Water Supply and Drainage Board of Kandy and the new constructions take place in those
lands except the sludge treatment tanks to be constructed in a newly acquired plot of land from
the Municipal council. The water transmission pipe line has been designed to run underneath the
road solders of the Colombo-Kandy Main road and the Rjasinghe Mawatha. Accordingly, the
existing land use in the project area is not affected by the project. Except for the construction
driven temporary impacts on the use of lands and properties, the people can continue the existing
forms of land use without any change in them as a requirement of the proposed project.

vi.Impacts on existing infrastructure facilities specially roads
Impacts on roads.
The proposed underground water transmission line runs along the Colombo-Kandy Main road
crossing it at two points and its junction of William Gopallawa Mawatha and the sludge carrying
pipe line along the Rajasinghe Mawatha crossing it at the end of the process to release remaining
water to the Mahaweli River. The construction work of digging trenches in all the 4 crossing
points causes damage to the roads and the same construction along the road solder also causes
damage to the pavement and access pathways of adjacent buildings and public places.
Furthermore, the construction work and resultant dumping of soil and other materials may
disturb the normal use of the roads and their road solders.
Impact on the power supply
The construction work may require relocation of a few electric posts traversing over the
proposed project area. Such relocations may cause temporary power cuts in the area.
Furthermore, careless use of construction equipment may cause damage to the existing power
supply in the area with lethal impacts on workers and people in the area.
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Impact on telephone lines
Relocation telecommunication posts and line connectors may be required in the course of the
laying of the pipe line. Such works may cause temporary disturbance to the telecommunication
services in the area. The probability of damaging underground telecommunication lines by the
work of digging trenches is also there.
Impact on water supply.
Water distribution pipe lines are found underneath the area of the project and construction work
may damage those pipe lines. This may cause interruptions for the regular water supply to the
community in the area.
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5.Proposed mititatory measures
5.1Proposed mitigatory measures to minimize hydrological impacts
Possible hydrological impacts of the proposed project are
1. Lack of water availability in the downstream
There is no any impact on extracting water during normal flows. However there will be a
hydrological impact if extraction of water proceeds during the dry season where the minimal flow
exists. Therefore it is not feasible to extract water during the dry period, unless it couldn’t releases
a water flow of 0.2 m3/ sec. to the downstream at any time.
2. Inundation of upstream due to construction of weir
Due to the weir, the water level of river will rise by only 0.42 m for average flow. In this reach
the banks are within 15 – 20 m. Therefore, the upstream water level rise due to weir is negligible.
Increase flood level in upstream during flood seasons
During the floods the weir is in submerged condition. Therefore, there is no impact due to the
weir.

5.1.1Obstruction of natural flow pattern of the river
There is no obstruction of natural flow pattern of the river which cause/impact to the natural
flow pattern to the river.
5.1.2Increase in water level upstream of the dam during normal discharge of the river
During normal discharge the flow level is increased only by 0.42 m. as explained in 5.1, it has no
impact to upstream.
5.1.3Increase in stream flood levels
Water levels in the river increase due to floods. The flood levels related to major return periods
are given in Table 3.4. These levels are not changed due to weir as the weir is submerged in
floods.
5.1.4Anticipated reduction of the downstream flow of the river specially during low flow
In normal conditions there is no significant reduction of flow in downstream, as explained in
section 4.1.4. But during minimum conditions the required amount of water extraction could not
be possible.

5.1.5Impact on other water intakes
As explained in section 4.1.5 there is no any impact to other water intakes.
5.1.6Impact on irrigation & flood protection works and flood discharge outlets
As explained in section 4.1.6 there is no any impact to any irrigation and flood protection work
and flood discharge outlet.
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5.1.7Anticipated changes of ground water levels and resulting impacts
Due to the weir upstream water level will rise lightly. It will cause to rise of water table. It will
help a little to raise the ground water level. During the low river flow, water table may go down
in downstream area. This will slightly reduce the water table in downstream area, especially
during low flow conditions.
Therefore, there is no significant impact for ground water levels in the project study area.

5.2Proposed mitigatory measures to minimize sociological impacts
5.2.1Mitigation of Impacts of relocation of people
The family residing in the project location proposed for the treatment of sludge should be
resettle with a package of compensation as already negotiated with him by the Municipal
Council as the original legal owner of the land as the project proponent. It is required to abide by
the national policy of involuntary resettlement of people.

5.2.2Impacts on livelihood and economic activities.
The anticipated impacts on livelihood and economic activities can be mitigated to a considerable
extent by adopting a principle policy of carrying out all the construction works along the public
roads in a particular period of night characterized with minimum impact on people and their
activities. People in the area proposed to start construction work after 7.00 pm and stop working
by 2.00 am of the following day. In order to avoid unnecessary disturbance to people’s sleep in
the night working period should not be prolonged after at least 2.00 am.

5.2.3Increased traffic on the Colombo-Kandy main road and other roads
The impacts on the traffic in the Colombo-Kandy main road and other roads will be considerably
mitigated by the policy of working in the night. All the types of work carried out in the night
should be finished for the day after removing all disposals, materials, equipment and vehicles
from the project site so that they may not affect the traffic and safe movement of people and
even normal operation of the businesses, institutions and public places.

During the construction activities at night, proper precautionary measures must be adopted to
assure the safety of works, residents and their vehicles. Further it should be notes about the
impacts of blockage of access to business ventures.
Construction works in the locations of all the access roads should be completed after
rehabilitation of them to the level of their original condition. In the case of prolonged work on
particular locations for number of days, the safe use of those locations must be assured adopting
temporary means of facilitating the movement of people and vehicles. Street parking spaces
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should not be used for dumping of debris, construction materials, or parking of equipment and
vehicles during the day time as such spaces facilitate the profitable operation of businesses of
the project area, even though such spaces do not belong to those hotels and other shops.

5.2.4Impact on transport service provided by the three wheels
As most of the three wheel transport services operate in the day time,the policy of working in the
night will considerably mitigate the negative impacts on their livelihood. Those who operate in
the night should be assured of safe parking and driving in the area through negotiated alternative
measures. Hence proper actions should be taken during pipe laying to keep the parking spaces of
three wheels clear and safe in the day time, in case such spaces are used for construction
purposes in the night.

5.2.5Impact on the small industry of making cement blocks as building material
The resettlement package to be offered to the family in the project location proposed for the
treatment of sludge should include measures for the relocation of the small industry of making
cement blocks.

5.3Proposed mitigatory measures to minimize impacts on existing infrastructure
facilities.
5.3.1Impacts on roads.
The impacts of trenching and pipe laying on the Colombo –Kandy Main road, and the
Rajasinghe Mawath and the Junction of the William Gopallawa Mawatha should be mitigated in
terms of the road development terms, conditions and specifications prescribed by the Road
Development Authority of Kandy. Measures must be taken to maintain the safe condition of the
public roads and surrounding environments in the course of construction period with special
attention to the disposal of waste, soil and other material which may cause accidents and other
problems for the pedestrians.
5.3.2Impact on the power supply
Precautionary measures should be taken to prevent any damage to the existing power supply in
the area. Relocation requirements of the supportive post of the power transmission line should
be carried out by the Ceylon Electricity Board.
5.3.3Impact on telephone lines
Safety of the all overhead and underground telecommunication lines should be assured in
consultation with the responsible telecommunication authorities in Kandy.
5.3.4Impact on water supply.
The protection of the water distribution pipe lines should be assured through proper
identification of them in consultation with the Water Supply and Drainage Board in Kandy and
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Kandy Municipal Council and any inevitable relocation and replacement of distribution pipe line
should be carried out immediately avoiding a problem of water shortage in the area. In the case
of prolonged replacement of distribution and main pipe lines alternative means of supplying
water should be adopted with immediate effect.

5.4Proposed mitigatory measures to minimize impacts of water quality
5.4.1Proposed measured to minimize pollutants in the effluent
1. Use a minimum coagulant dose as practically as possible
a) Use of coagulant aids: Explore the possibility of using coagulant aids, polymers and/or
polyelectrolytes to minimize the use of metallic salt coagulants (such as alum). The literature
indicates that the use of polymers (in concentrations of as low as 0.4 mg/l) would lead to 50-80%
savings of poly (aluminium) chloride, covering a turbidity range of 5-200 NTU. In another
example, an addition of 0.3 mg/l of a cationic polymer had lowered ferric chloride dosing by
almost a third. Similar results have been observed for using alum and anionic polymer.
Synthetic organic polymers, in particular polyacrylamides, are used extensively as coagulant aids
to produce stronger flocs and more stable floc blankets during sedimentation. In many countries,
the use of polyelectrolytes is very widespread with up to 70% of all plants using such chemicals.
Polyacrylamide is primarily used in the treatment of sludge, but as the polymer-rich supernatant is
normally returned to the inlet of the plant it is inevitable that polyelectrolytes will find their way
in to drinking water.
The cost of the polymer can be completely recovered by the decreased outlay on metallic salt
coagulant.
b) Carefully control the rate of coagulant addition: The rate of addition of coagulant is governed
by many factors that can alter very quickly. So in practice very careful control is required over the
addition of the coagulant. The optimum conditions for coagulation should be determined as
often as possible using a simple procedure known as the jar test. This measures the effect of
different combinations of the coagulant dose and pH, which are the two most important factors
in the process, as well as the dosage of coagulant aid if required. The jar test allows a comparison
of these different combinations under standardized conditions after which the colour, turbidity
and pH of the supernatant (clarified water) are measured, and allows the use of optimum dose of
coagulant, and in turn the known concentrations of the coagulant in the sludge.

2) Set the pH of the sludge before it enter the thickener and the lagoon
The Aluminium and Iron solubility in water is highly dependent on the pH and temperature (see
Figure 5.1. The solubility of iron and aluminium are related to pH with a residual of <200 µg/l
for iron occurring between pH 3.7 and 13.5 and for aluminium between pH 5.2 and 7.6 at 25°C).
The supernatant from the sludge thickener and the sludge lagoon will be discharged to the
Mahaweli River. Therefore, the metal solubility of the supernatant water has to be kept to a
minimum. Therefore, it is advisable to keep the pH close to 6.0 where the aluminium solubility is
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lowest, which will make sure that the effluent has relatively small amounts of dissolved
aluminium (and iron), thus pollutant load in the effluent will be a minimum.

Figure
5.1:
Aluminum
solubility in water a function
of the pH.
(Source: Gray, N.F. (2005). Water
Technology, 2nd Ed., Elsevier.)

3. Allow sufficient amount of time for particles to settle at the thicker and the lagoon
This will minimize any particulates that escape together with the effluent. The Al3+ and Fe3+ levels
in the effluent as reported in Annex ixwas after two hours of settlement, when the visual
observations indicated that particulate matter in the water column is very low.
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4. Check for any leakages and overflows that would contaminate surface runoff
Regular checks are needed at the treatment plant and the sludge treatment facility to make sure
that no leakages or overflows would occur during operations (along the pipeline as well).
Immediate intervention and timely repairs re needed to avoid the sludge contaminating the
surface runoff.
5. Avoid/control any leachates from dried sludge
Avoid any leachate generation from dried sludge, once it is removed from the sludge drying
lagoons. Prevent any rainwater falling onto such dried piles of sludge. In case there is any leachate
generated from dried sludge, contain them and prevent any contamination of surface runoff
and/or ground water. Transfer such collected leachate back to the lagoon.
6. Consider reuse of backwash water
In larger capacity water treatment plants (>4500 m3/d), it is advantageous to reuse the backwash
water in order to conserve energy. The additional energy consumed for backwash water recovery
pumping would be comparatively less than the equivalent for raw water pumping. Thus it would
be prudent to adopt backwash water recovery in a large water treatment plant such as the one at
Getambe. Reuse of backwash water will reduce the volume of sludge to be treated at the sludge
treatment plant drastically and thereby reducing the effluent discharge significantly. Further space
for additional facilities is needed to achieve this.
This option has been highlighted and recommended in the “Sludge Management Policy for
Water Treatment Plants” of National Water Supply & Drainage Board which has been adopted
in December, 2012.
7. Keep records
Maintain records of the quantity and quality of the supernatant that is released to the River (Al 3+
and Fe3+). These records will be useful for applying for any certification and also to make sure
that the operations do comply with regulatory provisions (e.g., any conditions or obligations of
the EPL).
8) Complying with Regulations
It is important to note that the effluent discharge to Mahaweli River has to comply with the
National Environmental (Protection and Quality) Regulations, No. 1 of 2008 (No. 1534/18 Friday, February 01, 2008).

The effluent is considered as industrial waste and the quality of the effluent has to comply with
SCHEDULE I: TOLERANCE LIMITS FOR THE DISCHARGE OF INDUSTRIAL WASTE
IN TO INLAND SURFACE WATER of the Regulations. Out of the 31 listed parameters, the
following parameters need special attention:
Total suspended solids: 50 mg/l (max.)
Particulate size of the total suspended solids: < 850 µm
Colour (maximum spectral adsorption coefficient):
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Wavelength for yellow (436 nm): 7m-1
Wavelength for red range (525 nm): 5m-1
Wavelength for blue range (620 nm): 3m-1
Iron: 3.0 mg/l (max)
Aluminium: No tolerance limit value given
The main concern here is the iron concentration in the supernatant. The observed value of the
recently tested effluent sample has a Fe3+ concentration of 13.9 mg/l (see Annex ix), which is
considerably high with compared to the tolerance limit as stipulated in the Regulations.
Therefore, further reduction of iron from the effluent is needed before its discharge. This needs
further study as to how reduction of iron in the effluent can be achieved. However, it is
important that the tolerance limits as stipulated in the Regulations are met, as a condition of the
Environmental Protection License for Emission or Disposal of Wastewater.
Observing the above limits serve two simultaneous purposes: (i) ensuring that effluent discharge
does not pollute the environment, (ii) compliance of Regulations.
Note: The operations of the sludge treatment plant would have to obtain an Environmental
Protection License, as the operations involve discharge of industrial effluents to the Mahaweli
River and treatment and disposal of solid sludge.
5.4.2Proposed measures to address surface water quality deterioration due to factors
other than disposal of effluent from the sludge treatment facility
Installation of appropriate drainage facilities to control runoff at the site premises should be
given priority for two purposes: (i) to control sediment loads carried by the runoff, and (ii) to
prevent contamination of water by oxygen demanding waste, oils, grease and any other harmful
material.
5.4.3Proposed measures to mitigate water contamination from sources other than
suspended sediments
Proper on-site management and prevention of petroleum products, oil and grease, and other
harmful material entering water bodies should be given serious consideration, both during
construction and operational stages. Good housekeeping practices should be aimed at prevention
of spills, and wastages, storage, sorting and segregation of wastes until properly treated before
discharge. In addition, site runoff during construction should be diverted through oil and grease
traps. During operational phases, proper drainage canals should be provided for surface runoff
from the sludge treatment facility, water treatment works, maintenance yards, and storage
facilities. It is essential that the storage facilities should refrain from stockpiling of material
(construction material during construction phase), and take steps to regular monitoring of
leakages of any pipelines. Contaminated wastewater should be properly treated using appropriate
physico-chemical methods after identification of the substances present in the waste stream and
discharge should conform to CEA stipulated discharge standards for inland surface waters (this
has been described separately).
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Construction camps should be provided with sanitary latrines disposed on-site after proper
treatment. If the workforce at one location is in the order of 100persons or less, pit latrines can
be used as the ground water table is relatively deep and there is no possibility of groundwater
contamination. If the work force is more, sewage should receive primary-equivalent treatment
before it is discharged. Wastewater generated from the treatment works during operations
(including toilets and canteens) is essentially domestic in character and should be treated before
discharge (preferably connected to the municipal sewerage system, if available).
Impacts of waste contamination of natural waters should be carefully examined considering
effects of dilution and the fate of contaminants considering the existing water quality and flow
characteristics of the receiving water body. Most of petroleum-based pollutants, wash-water
containing lubricants, oil and grease will not be biologically degraded in natural water sources nor
will be they lost from the water phase as a result of precipitation, sedimentation or volatilization.
Such pollutants should be collected on-site and properly treated before being discharged.
Downstream concentration of such pollutants after discharge should be predicted considering
dilution capacity of the receiving water body (refer CEA guidelines and National Environment
Act 1980) using a mass-balance approach with appropriate assumptions. Organic wastes
including nutrients (especially N and P) and wastes containing bacteria will undergo biological
decomposition and decay after they are being discharged to aquatic systems. Wastewater of both
categories above should be treated to reduced concentrations until dilution of wastes are
acceptable, most importantly during low-flow conditions during dry weather (e.g. minimum
monthly flow in a five-year period).
5.4.4Proposed mitigation measures to address groundwater quality deterioration
Most of the remedial measure to prevent groundwater contamination follows the mitigations
strategies described above for surface water. These include proper disposal of wastewater and
solid wastes (both sanitary as well as hazardous) during construction and operational phases. For
on-site disposal if human waste, and solid wastes (alum sludge disposal is described separately),
the selected sites should be located where soils underlying are relatively impermeable and have
attenuative properties. Also, it is important that an adequate depth between the bottom of the
landfill and the top of the groundwater table is provided. Such land disposal sites should not be
located up-gradient of any ground or surface water whose usage could be affected by
contamination. (This does not apply to surface waters, if the dilution capacity is adequate).

5.5Proposed mitigatory measures to minimize soil pollution
5.5.1Proposed measures to dispose the dried sludge
There are several options recommended in the “Sludge Management Policy for Water Treatment
Plants” of National Water Supply & Drainage Board which has been adopted in December, 2012.
The NWSDB Policy (2012) identifies the following as options for Disposal of Sludge:
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“The dried sludge resulting from different dewatering methods discussed above should be disposed in compliance to
environmental regulations. The options available for disposal of sludge are as follows;
Land Disposal
Forest
Land Reclamation
Landfill
Incineration
Melting
Brick and roof tile construction (after mixing with other constituents to obtain the desired consistency)”
However, no detailed methods have been elaborated in the above-mentioned Policy. The
following are some of the options available for the safe disposal of dried sludge:
1. Use for brick and cement block production:
Sludges and silts produced by waterworks, even after extensive dewatering, often create ultimate
problems. Finding a use for such materials could eliminate or reduce thee disposal problems,
eliminate the spoiling of land or fouling of waterways, reduce disposal costs and create
possibilities of financial return from the sale of products produced.
Recent work by several Engineers of NSWDB (working independently and collaborating with
University of Moratuwa) has identified waterworks sludge as a source of raw material for the
production of bricks (clay bricks and cement stabilized blocks). These building elements
developed both meet the required structural properties for the use in construction and are
comparable with the production costs of conventional products. A feasibility study has also been
carried out, based on an independent market analysis, for the manufacture of bricks, blocks and
paving material. This study proved such manufacture to be a viable proposition.
2. Disposal in a landfill or burying:
Chemical residues from water treatment may be buried if a suitable site is available. The dried
sludge can be buried at the municipal sanitary landfill (which has been proposed by KOICA in
Kandy) along with other solid wastes, requiring systematically depositing, compacting, and
covering the wastes. Usually of earth layer is placed over each 150 - 300 mm of compacted fill.
The top earth cover should have a minimum depth of 600 mm (2x) and be grassed to prevent
erosion.
If the dried sludge is expected to be disposed by way of burying on a location other than the
proposed sanitary landfill, the buried sludge should not pollute the ground water. Site selection
should consider soil conditions, groundwater levels, location relative to populated areas, and
future land-use planning. Conditions must be such that water seepage and runoff do not cause
pollution, nuisance, or health hazards. A monitoring program should be established to ensure
that an adequate environment is maintained at the site. Projected land use may be a park with
recreational facilities that are not affected by gradual subsidence of the ground surface.
Complying with Regulations in disposing the dried sludge
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It is important to note that the dried sludge is handled and disposed complying with the National
Environmental (Protection and Quality) Regulations, No. 1 of 2008 (No. 1534/18).
The sludge production, handling and its disposal has not been covered in the SCHEDULE VIII
List of Scheduled Waste of the above-mentioned Regulations. However, the following clause
mentioned in the Regulation is worth mentioning:
Clause 4:
“Where an activity in respect of which an application for a license is made, is not covered by the standards and
criteria specified in Schedule I hereto, the Authority shall examine such application on its merits and grant such
application specifying the standards and criteria which shall be applicable. The applicant shall comply with all such
directions as may be issued to him by the Authority for the protection of the environment”
Clause 15:
“No person shall generate collect, transport, store, recover, recycle or dispose waste or establish any site or facility for
the disposal of any waste specified in the Schedule VIII (herein after referred to as scheduled waste) except under
the authority of a license issued by the Authority and in accordance with such standards and other criteria as may
be specified by the Authority.”
Therefore, it is advisable for the KMC WTP to submit the APPLICATION FOR AN
ENVIRONMENTAL PROTECTION LICENCE FOR EMISSION AND DISPOSAL OF
WASTE, as specified in the above Regulations and seek the advice and guidance of the Central
Environmental Authority. This application would seek the permission for handling and
transportation of dried sludge for final disposal. The permission should cover ant third parties
who would transport and reuse or dispose the dried sludge.
Keeping records is recommended and mmaintaining proper log sheets to monitor removal of
dried sludge from the lagoon, where the sludge had been transferred to, and how it has been
finally disposed of or used for any productive purposes. As specified in the Regulation the
following record keeping is needed:
“It shall be the duty of every licensee to – (a) maintain records substantially in the form set out in the Schedule V
of these regulations in respect of collection, transportation, storage, recovery, recycling or disposal of Scheduled waste
; (b) send an annual return to the Authority substantially in the form set out in the Schedule VI of these
regulations regarding the disposal of Scheduled waste, duly certified by any person authorized for such purposes by
the Authority ; (c) provide the Authority annually with such information as may be required by the Authority ;
and (d) record in a register to be maintained by the licensee the quantity, type, quality and origin of Scheduled
waste, collected, stored, transported, recovered, recycled and disposed of by him.”
5.5.2Proposed measures to mitigate degradation of soil from erosion, removal, or loss of
soil during construction
Both temporary (during construction) and permanent erosion control plans to control erosion of
in the excavated soil, cut and fill areas should be planned to ensure that the surface water bodies
are not contaminated with heavy sediment loads, thus turbidity and colour in water are within
acceptable limits. Excavation and filling operations during construction should be carried out, to
the extent as possible, during dry days rather than on rainy days. This will avoid generation of
high suspended solid loads in the surface runoff.
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Temporary plans:
1. Silt fencing
2. Site runoff diverted through temporary silt trap basins and interceptor drains and
sedimentation tanks to collect suspended solids contained in surface runoff before discharging
into surface water
3. Short term seeding or mulching of exposed soil areas (particularly on slopes near the River).
Exposed sloping areas should be thatched with dead or live vegetation would reduce the
generation of wind-blown dust.
Permanent plans:
Establish erosion control plans which focus on establishment of stable native vegetation
communities, especially along the embankment slopes.

5.6Proposed mitigation measures to address noise pollution
Noise levels should be well monitored during the construction phase. If ambient levels are far
higher than the stipulated limit of 75 dB(A) for daytime construction works (defined from 6:00
am to 9:00 pm), then appropriate measures should be taken. All workers in the vicinity of loud
noise and those working with jack hammers, batching or concrete mixing operations, etc. shall be
provided with appropriate protective gear.
All machinery and equipment to be used for the construction phase need to be regularly well
maintained (for example, proper lubrication of the moving parts of the machinery in contact will
reduce noise due to friction) and fitted with noise reduction devices such as exhaust
silencers/mufflers in accordance to manufacturer’s instructions. Similarly, the vehicles should
have good quality mufflers or silencers to reduce exhaust noise.
However, there are some construction machinery and equipment from which it is extremely
difficult to reduce undue noise. Therefore, high noise emitting machinery and equipment and all
other noisy works such as concrete mixing and batching, mechanical compaction, use of saws,
excavation works using excavators, jack hammers, rock drills and rock breakers should not be
used during the day time near the Mahanama Vidyalaya (between 8:00 am – 1:30 pm) and in the
vicinity of commercial establishments and institutions during the day time on week days (as much
as possible), and also during the night time (defined from 9:00 pm to 6:00 am the following day)
and such works should be done sufficiently away from other sensitive receptors to the extent
possible. In fact erection of temporary barriers such as GI fences with sound proof materials
(about 8-10 feet in height) round the perimeter of the construction site will be necessary to
reduce noise and even dust to some extent especially when sensitive receptors are present.
Proper traffic management practices too have to be implemented along with maintenance of
access roads during transport of materials in order to reduce traffic noise. Heavy vehicle
movements too should not be carried out during night time (9:00 pm to 6:00 am the following
day) to avoid disturbances to neighbouring communities.
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6.Environmental monitoring programme
6.1Environmental monitoring committee
Environmental monitoring programme is an essential component of IEE report as it
addressesenvironmental management issues, monitoring aspects and mitigatory measures.
Meantime, it also attends to ensure compliance requirement and follow up activities.
In order to implementmonitoring programme effectively, formation of Environmental
Monitoring Committee (EMC) has become a vital requirement.
There are key organizations which may have direct influence on the proposed project eg. CEA,
RDA, UDA and Mahaweli Authority. In addition, institutional setup of EMC comprises with
government officers community leaders of the area. Table 6.1 gives some impending
organizations and nominees for the Environmental Monitoring Committee.
In addition KMC will employ an Environmental Officer in order to co-ordinate the entire
monitoring plan. It is prudent to recruit persons with specialized training since it needs a little
experience to decide what to measure and what not.
Table 6.1: Members of the proposed environmental monitoring committee
Organization

Nominee

Kandy Municipal Council

Environmental Officer (s) and co-ordinator

CEA

Environmental Officers

Ministry of Health

Medical Officer on community medicine aspects
and health impacts

Central Provincial Authority

A representative

Urban Development Authority

An officer in relation to land use development

Road Development Authority
Labour Department
Divisional Secretariat Office
Kandy Municipal Council
Non- Government
(NGO’s)

Organizations

Community representatives

An officer in relation to road traffic
An officer in relation to road maintenance
An officer in charge of occupational health and
safety
An officer to monitor development activities
GramaNiladari- Project area
SamurdhiNiyamaka- Project area
Chairman Health Committee
Environmental Officer/ Public Health Inspector
Representatives from local NGO’s
Clergy of the nearest religious organization
Representative(s) from
Community Based
Organizations
Representatives(s) from neighbouring villages
Representatives from a fishery organization
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Organization
Shops and retails located within the
pipe relaying area

Nominee
Suitable representatives

Further, local community should be aware of this institutional set-up and also request them to
refer any grievances and/or violence of guidelines.

The committee can meet once a month during construction period and less frequently during
operation of the project. The meetings can be held in Kandy Municipal Council office.

6.2Environmental monitoring aspects
Environmental monitoring is required in order to make sure that the anticipated adverse impacts
are kept minimal with the implementation of mitigation measures. Further, it is also essential to
compliance with the existing regulations and legislation.
However, it should be noted that there are some aspects of project may need close supervision
and monitoring. Especially the social aspects of the proposed project need to be closely
monitored. Table 6.2 gives the proposed monitoring programme during the construction and
operation of the project.
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Table 6.2: Monitoring plan during construction and operational phases of the project
Environmental Parameters to be monitored
Element to be
monitored

Places to be monitored

Frequency of
monitoring

Responsible
authority of
monitoring

Remarks

During construction
Surface and
ground water
quality

pH, total and faecal coliform
levels, TSS, COD, BOD5,
Colour, Heavy metals and
other important parameters

Atmosphere or
air quality,
including odor

Fugitive dust particles

Noise level and
vibration level

Equivalent sound levels (Leq
A) and vibration level in terms
of ppv

Transportation
and access,
including traffic

Traffic counts and traffic
congestion, road conditions
during pipe laying

Nearby canal (At least
two samples) and two
samples from the nearby
wells close to labour
camps
At least two samples of
ambient quality at
ground level along the
Colombo - Kandy road
and Deveni Rajasinghe
Mawatha
Selected locations along
Colombo - Kandy road
and Deweni Rajasinghe
Mawatha
Along the routes of
material, equipment,
machinery transportation
Specially along Colombo
- Kandy road from
Gatambe Junction to

Before commencing KMC
the construction
activities and when
complains are
received
Before commencing Contractor
the construction
activities and when
complains are
received

Monitoring
committee to
follow-up

Before commencing Contractor
the construction
activities and when
complains are
received
When complains
KMC
are received

Monitoring
committee to
follow-up

Monitoring
committee to
follow-up

KMC to
arrange the
transport plan
with the Kandy
Police.
Monitoring
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Dangolla Junction,
Gatambe Junction to
Sudarmaramaya Purana
Viaharaya along
Peradeniya road and
along Deveni Rajasinghe
Mawatha up to the
construction site of the
sludge treatment plant
Inconvenience
to outsiders due
to traffic
movements
Breakdown of
services

Potential risks
and hazards

when complaints
are received

Contractor

During pipe laying along
Colombo - Kandy main
road, Peradeniya Road
and Deveni Rajasinghe
Mawatha

when complaints
are received

Contractor

At sites where
construction takes place

Every day

Contractor
and
NWS&DB

Effluent before
discharging to Mahaweli
River

Weekly

KMC

Subjective observation

Relocation of telephone posts
and electricity posts

Standards, rules and
regulations stipulated by
Labour Department
During Operation
Water quality of Parameters as indicated in
the
effluent Schedule I of Regulations set
(from
the out in National Environmental
(Protection
and
Quality)
sludge
Regulations, especially the

committee to
check.

KMC and
Monitoring
Committee to
follow up
KMC and
Monitoring
Committee to
follow up with
Electricity
Board and SLT
Monitoring
committee to
check
Monitoring
committee
CEA and
MASL
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treatment
facility)

Amount
of
dried
sludge
production and
method
of
disposal

following;
Fe3+ concentration
Al3+concentration
Total suspended solids
Colour and other parameters.
Visual observation of the
effluent in terms of turbidity
and suspended solids
Appearance of any floc
formation downstream of the
point of discharge
Any leakages of the sludge
along the pipelines, at the
treatment facility and the WTP
(visual observations)
Maintain records substantially Sludge treatment plant
in the form set out in the
Schedule V of Regulations set
out in National Environmental
(Protection
and
Quality)
Regulations, No. 1 of 2008 in
respect
of
collection,
transportation,
storage,
recovery, recycling and/or
disposal

Depending
on KMC
sludge production –
may be once in six
months

CEA to follow
up
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7.Conclusions and recommendations
Proposed project intend to increase the amount of water supplied by 4,000 m3/day of the existing
treatment facility maintained by Kandy Municipal Council for the Kandy Municipal area.
Activities of the proposed project will be construction of a new weir near the existing weir using
sheet piles, relay of raw water pumping lines from Gatambe water intake to water treatment
plant, improvements of the water treatment plant and construction of a new sludge treatment
plant at Deveni Rajasinghe Mawatha. During the IEE study, negative and positive impacts of all
project components were identified and mitigatory measures were proposed.

Proposed construction of the new partial submerged weir will not disturb the natural flow pattern
of the river upstream and downstream as it is submerged and partially obstruct the river flow.
Further construction of the weir and additional extraction of 4,000 m3/day does not obstruct the
river flow and do not cause impacts to other water intakes in the downstream area.

Further, changes of the water quality of Mahawali Riverare not expected after the construction of
the new weir. However, installing a sludge treatment plant at Deveni Rajasinghe Mawatha will
improve the water quality of the river as the current practice of Kandy Municipal Council is to
discharge the raw sludge and back wash of the water treatment plant without treating. Due to the
acidic pH values observed in river water, a considerable amount of alum sludge that is used for
water purification will deposit on river bed as it is not dissolved in lower pH values. Considering
the increase of Iron concentration in the supernatant water of the sludge treatment plant, amount
of iron from effluent discharge would only elevate the ambient concentrations by less than 1.5 –
2.0 µg/l, which can be regarded as negligible.

The alum sludge, which is very rich in Al3+ and Fe3+, from the treatment facility, will pollute the
ground water if not properly disposed. Further careful precautions should be taken on solid waste
and waste water disposal during construction activities. Improper disposal of solid and liquid
wastes cause ground water contamination.

Temporary disturbances to the inhabiting aquatic and terrestrial fauna and flora species in the
vicinity will be anticipated. However, it will naturalize soon after the construction and therefore
no losses of fauna and flora species will be anticipated during the construction of the weir.The
downstream habitats and biodiversity of the river are very rich, critical and sensitive. However it
will not directly impacted from the proposed project.

During the construction of the weir, disposal of dredged material may cause impacts similar to,
but potentially more severe than, those associated with dredging operation. Therefore, it is
essential to adhere with the mitigatory measures proposed in this report during construction
activities. Adopting engineering best practices by the contractor is essential. There should be
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close monitoring and supervision during the construction stage to avoid soil and water
contamination.
Soil erosion due to construction of weir might increase due to the existing gradient of river bank.
However, existing structure will be used for the proposed intake as well. Therefore, soil erosion
may not exist during the operation stage. Soil and river embankments are recommended during
the construction stage of the weir, as the river water is diverted.
Ground stability is mainly related with pipe laying works. None of the trees will be removedalong
the raw water pipe line. Therefore anticipated impact on ground stability is negligible. Treatment
plant will also construct in an abandoned quarry site. Therefore, land stability of the area will not
affected due to the proposed project activities.
During the construction stage of the proposed project close monitoring should be there as it use
heavy machinery with higher noise levels. However, ambient noise levels in the area are already
high as project area is mainly located along main roads.
No negative resettlement impacts will be anticipated during the proposed project. Only one
family needs to be relocated which is an illegal settlement. However, this family is given an
alternative land and the family is willing to relocate.
Even though the proposed project does not have any permanent negative impact on lively hood
of the area during the operation stage, there are considerable temporary negative impacts to the
livelihood in the area. Therefore it is essential to be careful during pipe laying activities. However,
pipe laying activities will be continued during the night, hence blocking of entrances to shops,
households and increased traffic may not affect the livelihood of the area.
Damaged roads is a main cause for a traffic jam. Therefore during the pipe laying, it is essential to
have a close coordination with Road Development Authority in order to repair and rehabilitate
the damage roads.
There are no important archeological sites within the close vicinity of the proposed project.
According to the IEE study, it can be seen that all adverse impacts identifies can be mitigated and
environmental protection requirements satisfied and given that the environmental impacts will be
fully addressed under the project by carrying out mitigation and monitoring programmes given
herein.
The team of consultants highly recommends the proposed project for implementation in subject
to the proposed mitigation measures.
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