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1 INTRODUCTION

1. The Mahaweli Water Security Investment Program (MWSIP), under the Ministry of Mahaweli
Development and Environment of the Government of Sri Lanka (GoSL), is a project funded by the Asian
Development Bank (ADB) [Loan No. 47381-002-SRI (SF)] and GoSL, which assists the goal to maximize
the productivity of the Mahaweli River Basin (MRB) water resources, by transferring available water to
the north and north western dry zone areas for irrigation, drinking and commercial purposes.

2. The investment program will implement Phase | of the North Central Province Canal Project
(NCPCP), using the Asian Development Bank’s (ADB’s) Multi Tranche Financing Facility (MFF) modality,
loaned to the government in three tranches. The updated Mahaweli Development Program (MDP)
comprises three main individual investment projects:

(i) Upper Elahera Canal Project (UECP)
(ii)  North Western Province Canal Project (NWPCP)
(iii)  Minipe Left Bank Canal Rehabilitation Project (MLBCRP)

3. The objective of Upper Elahera Canal (UEC), having a total length of 101 km, is to transfer
Mahaweli water from Moragahakanda reservoir to Huruluwewa reservoir in Yan Oya basin, North
Central Province Canal, and Mananakattiya — Eruwewa — Mahakandarawa cascade system in Malwathu
Oya basin and reroute the present supply of water from Huruluwewa Feeder Canal (HFC) to
Huruluwewa, Nachchaduwa and Nuwara Wewa via UEC.

4, UEC is to be implemented in 3 Tranches:

(i)  Tranche 1 is to construct the UEC from 0+100 km to 3+860 km (UEC-ICB-1)

(ii)  Tranche 2 will include construction of UEC Tunnel 3 and Tunnel 4 from 274509 km to 55+600
km (UEC-ICB-2A), and the Kaluganga — Moragahakanda Transfer Canal (KMTC) from 0+000 km
to 8+830 km (UEC-ICB-2B)

(iii)  Tranche 3 will include construction of UEC from 6+226 km to 17+700 km (UEC-ICB-3), UEC from
17+700 km to 27+509 km (UEC-ICB-4), 55+600 to 65+500 km (UEC-ICB-5) and transfer canal from
end of UEC to Mahakanadarawa reservoir is to be constructed under UEC-ICB-6

5.  An updated Environmental Management Plan (EMP) was prepared in December 2016, based on
the project interventions anticipated under the UEC-ICB-1 package, which mainly includes water
conveyance system from 0+100 km to 3+860 km, constructed as cut and cover rectangular conduits,
associated structures and inlet and outlet transitions to Kongetiya Level crossing. The improvements to
the existing Kongetiya Level Crossing of length 2343.6 m is excluded from this contract. In addition to
the above, the Naula - Elahera New Road Deviation is included under the contract package, where design
and construction will be undertaken by the Road Development Authority (RDA), Sri Lanka. This deviation
will be of 350 m length of 2-lane public road with one 1.5 x 1.5 m culvert at a specified location. The map
of the project area is sown in Figure 1-1, showing the main contractor’s facilities.

6. This revised version of the updated EMP has been prepared due to a deviation in the canal
alignment between 2+820 Km and 3+860 Km after the contract award. UEC-ICB-1 was one of PMDSC’s
“advance packages”. For this package it was not possible to consider a precise canal strip survey and it
had to be solely based on the 1:10,000 scale topographic maps, which is known to be imprecise in the
vertical direction.
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Figure 1-1: Project Area map showing administrative boundaries and protected areas indicating Contractor’s camp, disposal areas and Contractor’s yard (0+100 km to 3+860 Km)
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7. The cut-and-cover canal was originally designed to have a maximum overburden of 10m to 15 m.
With the receipt of the site survey, this amount increased locally to 25 m to 30 m, which would have led
to a very substantial increase of excavation, backfill, concrete and reinforcement quantities. Moreover,
maintaining the previous design would have substantially increased the area of temporary land use for
the canal trench, and it would have consequently required a far higher number of trees to be felled than
with the new, deviated canal alignment. In addition, the previous alignment would have resulted in a
significant cost increase, which would almost certainly not have been covered by the contract price nor
would it have been justifiable.

8. The deviated trace falls mainly within an area of Forest Department (FD) reserved land, and hence
separate approval has already been obtained from the FD. Further, IUCN has studied the deviated trace
for its ecological significance including translocation carried out on 15 May 2017 as part of the
preparation of a Wildlife Management Plan (WMP) to comply with CEA EIA approval conditions. The land
use is noted as scrub forest and planted Teak forest including some stream crossings and the
Welankatuwa anicut (Figure 1-2).

Teak forest and scrub

Figure 1-2 : Land use of the deviated section

9. This deviation needs to be notified through the Program Director of PMU to the Central
Environmental Authority (CEA), so as to adhere to clause 1.4 of the General Conditions provided by the
original CEA approval. It should be noted that the deviation is still within the EIA study area of 500 m
from the centre line of the canal trace as shown in Figure 1-3 and hence there is no requirement to
undertake a separate environmental assessment. The construction work in this area is on temporary
hold until the CEA approval for the deviation is obtained.

Program Management, Design and Supervision Consultant Page 3



Ministry of Mahaweli Development and Environment Mahaweli Water Security Investment Program
UPDATED EMP REVISED INCORPORATING CANAL DEVIATION (2+820 KM TO 3+860 KM) OF UEC STAGE 1
(0+100 TO 3+860 KM) UEC-ICB-1

T AN SN e e

e (A0 A N M T Ay

erEle anal - UEC-ICBA1

e 'Pi‘ar;\for Upp
20 ! wﬁ"‘, ?

\,\

IR+ »

G

Learnn
» Wilage Name P Paddy
W Archeohgical SHes V& Plantation area
s RO3d Cl22z B M B e
Minordeep Tras Z5 Scrub lane
w— Qund Roac Stream
—— Foot Path 70 Tank Abandon=d
| B Ecatog Elprantrence B Tark Working
syl Se Covel Circular Condui
e Cet & Cover Rectangula Conduit
W= Reotangular Open Canal
e T:apezodial Open Canal

—— River {Trisutariz
— Major Contour
~ Minor Contour
" Resensoir Under Constructon
"7 Forest- Undassified
8 ’ R : ' - ’ Home Gaiden
05 1 3 2 4 N St S SN P 4 g X { ; oA A Mash
- - 2 » ¥ Cihar culivation

N I s = B3 G O o4 2 K Bl AY (5 B r\ﬂ 2 PR S RACETPE ToRir MR (P ES & 2 s Nt S — — —— .

L2 A 3
CIL . g OM &G _"’" NIRAS Medawel] Wates Secarity Woerinass Pagren (VMIWSIP) Fragiam Momgenest, Deiigs s e riien Cansakont IFAR0

Figure 1-3: Project area of UEC ICB 1 canal indicating the deviated section (2+820 Km to 3+860 Km)

Program Management, Design and Supervision Consultant Page 4



Ministry of Mahaweli Development and Environment Mahaweli Water Security Investment Program
UPDATED EMP REVISED INCORPORATING CANAL

DEVIATION (2+820 KM TO 3+860 KM) OF UEC STAGE 1

(0+100 TO 3+860 KM) UEC-ICB-1

10. This EMP comprises the following sections, incorporating mitigatory measures and a monitoring
plan:

(i) Introduction

(ii)  Summary of Potential Impacts

(iii)  Description of Planned Mitigatory Measures

(iv)  Procedures for Dealing with Chance Finds

(v)  Description of Planned Environmental Monitoring
(vi)  Procedures for Site Rehabilitation

(vii) Reporting & Review

(viii) Contractor’s Cost

1.1 Purpose of this Document

11. This Environmental Management Plan (EMP) is based on the Environmental Impact Assessment
(EIA) prepared in June 2015 and the requirements of the letter of conditional approval of the CEA (REF.
08/EIA/WATER/04/2012 DATED AS 31.03.2016) (Annex 1) including the Conditional approval granted by
the Department of Wildlife Conservation (DWLC) by the letter dated as 16.03.2016 (Ref. No.
©8/6/1/1/252-ii). The Facility Administration Manual (MWSIP RRP Sri 47381-001 of 2015) and
Environmental Assessment Review Framework (2014) of the Asian Development Bank (ADB), were also
taken into account in preparing this EMP.

12. The EMP is developed for the final designs of the civil works and other work contracts of the
corresponding contract packages. The Works to be executed under each construction Contract are
clearly defined in the various sections of the Bidding Document for the UEC-ICB-1 contract package.

13.  The purpose of the EMP is to provide a framework for minimizing the adverse environmental
impacts of the Project in all its phases. It defines the roles of key stakeholders, and reporting and
feedback mechanisms. The EMP also provides a basis for the systematic collection of data to determine
the actual environmental effects of the Project, compliance with regulatory standards, and
measurement of the success of the environmental protection activities identified during the EIA process.

14. This draft EMP prepared by the Project Management Design & Supervision Consultant (PMDSC) in
October 2016, and revised in November 2016 and June 2017, is submitted to the MMDE’s Program
Management Unit (PMU) for onward transmission to the Central Environmental Authority (CEA) and
ADB. The EMP approved by the CEA will be considered as the Final EMP to be used in the contract
document, which will be the baseline document in preparing the Contractor’s Environmental
Management Plan (CEMP). The CEMP, which will be prepared by the Contractor after mobilization,
based on this final EMP, will be submitted to the Environmental Monitoring Committee (EMC) appointed
by the CEA. A detailed and specific CEMP for each of the Contract packages (which are described in
Section 3, paragraph 29) will be prepared based on this EMP and submitted to the Environmental
Monitoring Committee after mobilization of the Contractor.

15. The monitoring program, including the monitoring scope, institutional responsibilities and the
implementation schedule, are also included in the EMP. In consideration of recommendations given as
mitigation measures for potential environmental impacts indicated in the EIA report, as well as the
conditions mentioned in the CEA approval letter, the parameters to be monitored continuously during
the project implementation with participation from Project Implementation Unit (PIU) project staff of
the Mahaweli Authority of Sri Lanka (MASL) are incorporated in the EMP. The CEA approval letter,
including the conditional approval granted by the DWLC is attached in Annex 1.
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1.2 Management Structure

16. The Ministry of Mahaweli Development and Environment (MMDE) is the Executing Agency (EA) of
the entire Investment Program and the Mahaweli Authority of Sri Lanka (MASL) is the Project
Implementing Agency (PIA) for implementing the Upper Elahera Canal (UEC) project. The management
structure for the MWSIP PMU Organization and Environmental Management is described in Figures 1.4
and 1.5 respectively.

17. The Program Director (PD) is the head of the Investment Program implementation, and the PMU
operates under his management. There are three Project Directors responsible for the implementation
of the three main projects (MLBCRP, UECP and NWPCP) assigned for each Project Implementation Unit
(PIU) based in the respective field offices.

18. A safeguards cell is established in the PMU, which is responsible for overseeing the overall
monitoring and verification of the environment and resettlement activities of the investment program
with the assistance of the PIU and the PMDSC. The two counterpart personnel of Environmental
Specialist and Social Safeguard Specialist with relevant experience are assigned to the safeguards cell,
and will have responsibility for ensuring compliance of the safeguards requirements including (i)
environment, and (ii) resettlement, including gender issues. The Executive Agency (EA) will be
responsible for overall coordination, planning, and financing of the Resettlement Implementation
Program (RIP) and the implementation of RIPs is the responsibility of PMU.

19. The Resident Engineer (RE) appointed under the PMDSC assumes primary responsibility for
ensuring the implementation by the Contractors of the CEMP. The relevant activities will be guided by
the Environmental Specialist of PMDSC and supported by the Site Engineering Supervisors. An
Environmental Officer is assigned to the Project Team under the Project Director of PIU, and with the
guidance of the Environmental Specialist and Social and Resettlement Specialist of PMU will hold
environmental monitoring responsibilities. PMDSC will assist during the monitoring activities as
resources allow (allowance may need to be made for dedicated environmental staff to be added to the
PMDSC team).The duties of the Environmental Officer will include:(i) oversight of construction
contractors for monitoring and implementing mitigation measures; (ii) preparing and implementing
environment policy guidelines and environmental good practices; (iii) liaising with the environmental
agencies and seeking their help to solve the environment-related issues of project implementation; (iv)
providing awareness training on environmental and social issues related to the program; and (v)
preparation of environmental monitoring reports once a year for the EIA as required by ADB.

20. The Environmental Specialist engaged by the PMDSC will: (i) update the environmental
assessments including EMP based on detailed designs; (ii) ensure EMPs are included in bidding
documents and civil works contracts; (iii) provide guidance to the contractors to properly carry out the
implementation of the CEMPs; (iv) review and evaluate the effectiveness with which the CEMPs are
implemented, and recommend corrective actions to be taken as necessary; (v) maintain documents for
preparing periodic environmental monitoring reports to ADB/CEA with the coordination of PMU
Environmental Specialist; and (vi) provide training and capacity building of the PMU and PIU
Environmental staff. The PMU Environmental Specialist of PMU will (i) provide oversight on
environmental management aspects of the project and ensure that the relevant requirements of the
EMPs that are included in the CEMPs are being implemented by the contractors; (ii) facilitate and ensure
that contractors comply with all government rules and regulations regarding permits as well as any other
relevant approvals required for works for which they are responsible;(iii) conduct ongoing consultation
with the community during implementation of the project; and (iv) establish a grievance redress
mechanism and ensure it is operated satisfactorily.

21. Forthe purpose of implementing the Environmental Management Plan, an EMC has been set up
under the CEA. The EMC comprises representatives from the Mahaweli Authority of Sri Lanka (MASL),
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Program Management Unit (PMU), representatives of Divisional Secretaries, and representatives from
other stakeholder agencies. The PMU and PMDSC will monitor the implementation of the EMP and will
report through periodical progress reports to the EMC of CEA as well as to the ADB. The overall
environmental monitoring shall be undertaken by the EMC appointed by the CEA.

22. The key responsibilities of the PMU/PIU and PMDSC staff engaged in environmental safeguard
compliance is summarized in the Table 1-1.

Table 1-1 : Key responsibilities of the PMU/PIU and PMDSC staff relating to safeguard

Compliance
PMDSC | e Environmental e Update the environmental assessments including EMP based on detailed
Specialists designs
e Social e Ensure EMPs are included in bidding documents and civil works contracts
Safeguard e Preparation of Environmental Monitoring formats
Specialists e Provide guidance to the contractors to properly carry out the
implementation of the EMPs
e Guidance on routine environmental monitoring activities, carried out as a
joint effort by PIU Environmental Officer, and staff recruited under the
Resident Engineer as per the resources allowed and periodical site
inspections
e Review and evaluate the effectiveness with which the EMPs are
implemented, and recommend corrective actions to be taken as
necessary
e Maintain documents for preparing periodic environmental monitoring
reports to ADB/CEA with the coordination of PMU Environmental
Specialist
e Preparing due diligence reports on safeguard
e Undertaking any necessary additional surveys and investigations to
support designs and implementation
e Preparing Strategic Environmental Assessment (SEA)
PMU e Environmental e Provide oversight on environmental management aspects of the project
Specialist and ensure that the relevant requirements of the EMPs which are
e Social and included in the CEMPs are being implemented by the contractors
Resettlement e Facilitate and ensure contractors comply with all government rules and
Specialist regulations regarding permits as well as any other relevant approvals
required for works for which they are responsible
e Conduct ongoing consultation with the community during
implementation of the project; and
e Establish a grievance redress mechanism and ensure it is operated
satisfactorily.
e |mplementing resettlement implementation and land acquisition plans
where necessary
PIU e Environmental e EMP Monitoring and implementing mitigation measures with the
Officer assistance of the Engineering Assistants of PMDSC as resources allow
e Social and e Preparing and implementing environment policy guidelines and
Resettlement environmental good practices
Officer e Liaising with the environmental agencies and seeking their help to
solve the environment-related issues of project implementation
e Providing awareness training on environmental and social issues
related to the program
e Preparation of environmental monitoring reports as required by ADB

Program Management, Design and Supervision Consultant Page 7



Ministry of Mahaweli Development and Environment Mahaweli Water Security Investment Program
UPDATED EMP REVISED INCORPORATING CANAL

DEVIATION (2+820 KM TO 3+860 KM) OF UEC STAGE 1

(0+100 TO 3+860 KM) UEC-ICB-1

1.3 Contractors’ EMP and Compliance Monitoring

23. Each Contractor is required under his construction contract to develop a CEMP based on the EMP
presented here, and the guideline for CEMP is given below, as well as the environmental compliance
mechanism that in place to ensure that the EMP is implemented properly. The Environmental
Monitoring Plan (EMoP) (Table 3-2) has been developed, including key monitoring aspects and
responsible parties, to ensure environmental best practices during the construction and operation
phases of this project.

24. Contractor’s EMP will be reviewed by PMDSC to ensure that it addresses requirements mentioned
in the CEA approvals and ADB loan covenants, and this CEMP will be submitted to the EMC for approval
in compliance with CEA approval condition No.14 (ref. 08/EIA/WATER/04/2012 dated as 31 March
2016).

25. The Contract will refer to the approved EIA Report and the CEA Environmental Approval (ref.
08/EIA/WATER/04/2012 dated as 31 March 2016) for the applicable Laws and Regulations related to
environmental management (Section 1.6 of the EIA report) and to the clearances and permits to be
obtained prior to commencing the work, including those for which it will be his responsibility to obtain
confirmation.

26. The CEMP will be based on the detailed implementation plan and the Contractor’s actual
construction methodologies, the work schedule, and the types of work and the details given in the
Specifications. The CEMP shall be consistent with the project EMP and prepared based on the
Contractor’s activities at the corresponding locations.

27. The CEMP shall address all environmental and social matters relevant to the Works, which shall
include as a minimum, but not be limited to, the following areas:

(i) Definition of project boundaries (footprint of the construction activities, other contractors’ fa-
cility locations, disposal areas, borrow areas (if any), worker camp areas, machinery yards, ac-
cess roads, transportation routes of borrow, disposal material etc.)

(ii)  Identification of environmental values and sensitive receptors of the site and its surrounds
(once the site boundaries are defined, the sensitive receptors and the environmental values of
the area need to be confirmed. The EIA/IEE document and the updated EMP will often provide
the necessary information. Such information can be presented as an overlay of the engineering
drawings or maps)

(iii)  Construction activities - based on the construction plan/schedule prepared, it is important to
mention what the various phases of work are for each site, as different phases include different
activities and thus different environmental management requirements (e.g., site survey, vege-
tation clearance, soil stripping and earth movement, excavation, electric elephant fencing, con-
crete work, blasting etc.)

(iv) Risk Assessment Matrix: Risk assessment and environmental management measures based on
the construction activities

28. (Risk is assessed as the likelihood that the activity will have an effect on the environment as well as
the consequence of the effect occurring. Hence, it is often described as “Risk = Likelihood x
Consequence”)

(v)  Site plans - completed risk matrix provides a detailed assessment of the environmental man-
agement requirements for a construction site. The identified environmental management re-
quirements need to be included in a site plan. The site plans range from simple line drawings to
marked-up engineering drawings, to detailed overlays on aerial photographs. A site plan must
cover the extent of the construction activity and should contain;
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(a) Indication of North, and scale;

(b)  Existing and planned supporting infrastructure (e.g., access roads, water ways, electricity
supply etc.);

(c)  Location of planned work;
(d)  Drainage system;

(e)  Location of sensitive receptors (e.g. animal crossings etc.)

29. The environmental management measures are then overlaid onto the site plan. This can be done

(vi)

(vii)

(viii)
(ix)
(x)

by hand or by using computer graphics / symbols depending on what is available. ADB will not
consider a CEMP to be complete unless a site plan accompanies the risk assessment matrix.

Environmental Work Plans - the completed CEMP shall provide the details of all the environ-
mental management requirements for all stages of the construction process. If the work is un-
dertaken as individual work teams, the environmental work plans need to be prepared sepa-
rately targeting each work team for respective work activities (e.g. clearing, excavation, con-
crete work, back filling).

the Contractor’s organisational structure showing the implementation, supervision and report-
ing and responsibilities of key personnel;

the construction programme and work activities;
requirement of environmental license and approvals
the Contractor’s plans for specific environmental measures, including:

(a) relocation of utilities if required (minimize/avoid disruption of services such as power,
water supply etc.)

(b)  Contractor's Facilities Management Plan for management of impacts due to establish-
ment and operation (includes detailed designs, methodologies and installation locations
of all construction related facilities, such as access roads, workers’ camps, storage areas,
equipment maintenance areas etc., pollution control facilities, such as drainage channels,
settling tank/ponds and septic tanks, temporary noise barriers etc.)

(c) liaison with local authorities and residents

(d)  air pollution (dust and gaseous emissions) control

(e) noise and vibration control

(f)  waste management (solid, liquid, hazardous)

(g) wastewater collection, treatment and disposal

(h)  prevention of contamination of natural water courses and groundwater
(i) water extraction, treatment and supply

1] protection of wildlife and fish

(k)  establishment, operation and reinstatement of spoil disposal areas
(n protection and replanting of flora

(m) drainage and storm water management

(n)  erosion and sedimentation control

(o) traffic management

(p)  minimising disturbance in public areas (including from construction traffic)
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(xi)

(xii)

30.

31

32.

33.

34.

35.

(q) damage to and maintenance of existing roads, bridges, culverts etc.

(r)  chemicals and hazardous substances/materials management, spillage prevention

(s)  workers and public safety

(t)  emergency response

(u)  dealing with geological, paleontological and archaeological remains, graves etc.

(v)  reinstatement of Site areas used for facilities, access and temporary construction roads;

the approach and schedule for implementing the mitigation measures specified in the Project
EMP;

plan for self-monitoring and reporting to ensure compliance with the EMP/CEMP provisions

The preparation of the CEMP and implementation of required environmental mitigation actions
will be the responsibility of the Contractor through an experienced Environmental Officer
dedicated for the entire construction period having a sound knowledge and professionally qualified
in environmental science/ management and ecology, since the project area is associated with
wildlife protected areas (Elahera Girithale sanctuary).

Further it is required to submit the Environmental Method Statement (EMS) for the project
interventions or the construction activities, such site clearing, identification and establishment of
contractor’s facilities (camp sites, office and laboratory, disposal areas, batching plants, crusher
plant, waste management, site restoration etc.) that have a significant environmental impact.

Other key documents that need to be maintained by the contractor during the construction stage
are, (i) Contractor’s schedule on Environmental Management (attached with Construction schedule
of daily/weekly basis), (ii) Environmental Issue log, (iii) Grievance log, and (iv) monthly monitoring
report followed by routing self-monitoring carried out based on the “monitoring forms”.

Environmental compliance monitoring is essential for successfully implementing the project-
specific environmental management program developed through the Environmental Assessment
carried out for the project and the EMP prepared, taking into account project-specific
environmental impacts that may arise and mitigation measures required to make the project both
environmentally and economically viable.

Environmental compliance monitoring involves a systematic collection and analysis of
environmental mitigation/compliance-related information as the project progresses. It aims to
improve the efficiency and effectiveness of the project. Monitoring will help determine whether
the project is meeting the environmental standards and whether the environmental mitigation
component results in the expected outputs. It is important that the environmental officers assigned
to each PIU, and the supervision staff of the Engineer under the construction contracts, understand
the importance of monitoring as a tool for analysing and understanding the status of the project.

During the construction phase the Contractor is responsible for implementation of all the
requirements of the EMP, which are identified in the CEMP, while the Resident Engineer will
supervise the compliance. Monitoring will ensure that the contractor complies with the terms and
conditions of the CEMP for which he is responsible. The Project Director of the PIU is responsible
for the assignment of Environmental Officers to carry out the monitoring together with the
Engineer and supervision staff of the respective construction contract. The PMU Environmental
Specialist, apart from supervising the work of the PIU Environmental Officers, will prepare
monitoring protocols and will arrange for any necessary training for the PIU Environmental Officers
and, if appropriate, specifically assigned staff from the Engineer's supervision team. The national
and international Environmental Specialists of the PMDSC will also provide technical support for
the environmental monitoring work.
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Figure 1-4 : MWSIP Organization Chart
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36. The Contractor is responsible for implementation of the CEMP while the PMU is responsible for
compliance monitoring and reporting to the EMC appointed by the CEA. Monitoring will ensure that the
contractor complies with the terms and conditions of the CEMP. The Resident Engineer with his
supervisory staff will carry out monitoring related to the CEMP, and the periodical environmental
monitoring activities as per the updated EMP will be carried out by the PIU Environmental Officer with
the involvement of engineering supervisory staff of PMDSC as allowed by the resources availability.
Environmental Specialists assigned to PD-PMU and PMDSC will provide technical inputs as and when
required. In addition, the Environmental Specialist of the PMU is responsible for preparing
environmental monitoring protocols and training the environmental officer as well as supervising the
work done by environment officer-PIU. In addition, s/he will oversee and attend to resolution of critical
issues on the environmental management, grievance redress mechanism, compliance with regulatory
and ADB safeguard requirements, reviewing environmental documentation submitted to ADB and CEA
and presenting the Project environmental progress as and when required by PMU. The national and
international environmental specialists of the PMDSC are to provide technical support for the
environmental monitoring work through (i) updating the ElAs and IEE, and the respective EMPs based
on final detailed designs; (ii) training and building capacity of PMU and PIU staff on environmental
management, supervision, reporting, and monitoring of implementation of EMPs; (iii) orienting
contractors on implementation of the EMPs; (iv) reviewing the environmental method statements
provided by contractors and guide them on any revisions required; (v) monitoring implementation of
the EMP and recommending any corrective actions on any unforeseen environmental impacts; and (vi)
taking the lead in preparing environmental monitoring reports for PMU to be submitted to ADB and CEA.

37. It is the responsibility of the PMDSC staff working under the Resident Engineer to undertake
monitoring of CEMP as part of construction supervision, with technical inputs from the PIU
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environmental officer. The monitoring formats for monitoring EMP implementation at the construction
site, and other indirect impact areas, such as quarries, borrow and waste disposal and dumping areas, is
prepared by the Environmental Specialist of the PMDSC and introduced at the orientation program
(Annex 3A-C). All forms of monitoring should be accompanied by regular monitoring reports including,
where appropriate, dated photographs, interview results, and any test reports produced by independent
firms or accredited laboratories (such as water, air and sediment quality). All the reports produced
should be kept with the Project Director of the PIU, and a copy should also be kept on site by the Engineer
to be made readily available to any interested party.

38. Apart from the routine monitoring conducted by the PIU Environmental Officers and the
Engineer's staff, the PMU Environmental Specialist will also carry out periodic reviews (at quarterly
intervals) to ensure that all the mitigation measures proposed have been carried out as specified in the
EMP. The PIU Environmental Officers will report directly to the respective PIU Project Director, and the
PIU Project Directors as well as the PMU Environmental Specialist then report to the Program Director.
Table 1-2 summarizes the site environmental monitoring and recording/ reporting events.

Table 1-2 : Summary of site environmental monitoring and recording/reporting events

No. Mode Frequency Purpose/ Action Agency Responsible
1. Ambient Quarterly Ensure compliance particularly Independent accredited
Environmental quality | intervals for the | for the key parameters having laboratory contracted
monitoring (Air routing critical impacts through the PMDSC
Quality, Noise, monitoring
Vibration, Water and | during the
Sediment quality) construction
phase
2. As and when Correcting any environmental Contractor’s
required issue (i.e. oil spill, sedimentation, | Environmental Officer

high noise & vibration, upon any | under the guidance and
complain of non-compliance etc.) | supervision of
counterpart staffs of
PIU/PMU and Site

Engineer

3. Monitoring As per the e Site Environmental Construction
Contractor’s EMP implementation monitoring walk around the Supervision Engineers
items particularly schedule given construction area and other and PIU Environmental
related with in the CEMP direct /indirect impact areas Officer, under the
constructional (borrow sites, disposal, guidance of
impacts on physical stockpiling and Contractor’s Environmental Specialist
environment facilities) of PMU/PMDSC
(hydrology, soil, e Completing the Monitoring
ambient air quality, formats

noise & vibration,
traffic, vehicle speed
etc)
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No. Mode Frequency Purpose/ Action Agency Responsible
4. Monitoring impacts As per the e Feeding monitoring data into PIU Environmental
and implementation implementation the Data base (Information Officer with the
of mitigatory schedule given Management System -IMS) assistance of the
measures as per the in the updated e Accidental Environmental supervision engineers as
updated EMP EMP issues to be informed to the per the availability of
(particularly impacts Environmental Officer / PIU the resources, under
related to the and Environmental Officer the guidance of
ecological and socio- PMU/PMDSC and take Environmental Specialist
economic aspects) immediate remedial actions of PMU/PMDSC
and conditions given
by CEA Environmental
approval
5. Reporting and Monthly Monthly compliance Environmental Officer
reviewing monitoring reports (EO) of PIU with
Resident Engineer
e Daily Review mitigations Environmental officer of
e Daily updating Environmental | the Contractor Review
Issue log, Environmental by the RE/PIU
safety log, Grievance log
e Concise summary of
environment management
during past month; 2 weeks in
advance of Monthly Progress
meeting
6. Site audit Weekly-regular | Site environment monitoring EO-PIU with Engineer
walk round by EO-PIU with RE’s and Contractor
and Contractor’s relevant staffs
7. Site audit Monthly-regular | Site environment inspection by EO-PIU with counterpart
RE and PD with participation of staffs of Engineer and
ES-PMU, EO-PIU & other relevant | Contractor
staffs
8. Surprise site audit Oncein 2 Un noticed site inspection/ ES-PMU
months document review by ES-PMU and
(minimum) ES-PMDSC
9. Monthly Project Monthly-regular | Key environment events/ PD-PIU, RE-PMDSC and
Progress Meeting concerns will be taken up at PD ES-PMU & EO-PIU
(MPPM) and RE level
10. | Monthly Environment | Monthly-regular | As a follow-up meeting to sort EO-PIU with counterpart
Meeting out matters arising at MPPM and | staffs of Engineer and
in the Monthly Environmental Contractor. ES-PMU as
Monitoring Reports (EMR) or required
any new developments
Environment Quarterly or as Site monitoring, review of EO-PIU to coordinate
Monitoring advice by CEA reports and mitigations adopted
Committee as decide by the EMC
11. | Periodical EMR Semi-annually A summary of Project Produce by PMDSC

to ADB and
quarterly to
EMC (CEA)

environment management over
the last 6 months, including self-
monitoring findings, issues with
mitigations and independent
ambient environment
monitoring results, progress in
grievance redress and forecast
for next 6 months etc.

Review & Submit to ADB
& CEA by PMU
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No. Mode Frequency Purpose/ Action Agency Responsible
12. | Progress Meeting of Monthly Brief the key achievements, PD-PIU, ES-PMU &
the Program drawbacks and issues on PMDSC
environment management
13. | Steering Committee Monthly Brief the key achievements, PD-PMU, PD-PIU (and
Meeting of the drawbacks and issues with inputs | ES-PMU & PMDSC as
Program from monthly progress meeting; | required)
on environment management

39. The PIU Project Director should convene the CEA Monitoring Committee once every four months
at the site of each construction contract, where the responsible PIU Environmental Officer, supported
by the PMU Environmental Specialist, will present a report on the environmental monitoring activities
and progress related to mitigation measures. The CEA Monitoring Committee meeting should then be
followed by a site visit to clarify any specific issues pertaining to monitoring.

40. The PMDSC Environmental Specialists will prepare the Semi Annual Monitoring Report (SAMR)
and shall be submitting to the ADB through the Environmental Specialist of PMU incorporating
subsequent amendment, which will be displayed on the ADB website.
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2 ENVIRONMENTAL SIGNIFICANCE AND SUMMARY OF
POTENTIAL IMPACTS

2.1 Environmental Significance of the UEC-ICB-1 area

41. The alignment of the work in package UEC-ICB-1 traverses an ecologically sensitive area that
comes under the jurisdiction of Fauna and Flora Protection Ordinance (FFPO) controlled by DWLC. The
canal starting from Moragahakanda reservoir up to the Kongetiya reservoir falls within the Elahera
Girithale sanctuary.

42. The tree survey was completed by the PMDSC through an experienced Ecologist (Flora) and the
tree species having diameter at breast height (DBH) over 30 cm were listed out along the canal trace
from 0+100 Km to 3+860 Km within a corridor of 40 m. The list is submitted to the DWLC through PMU
requesting their approval, and the tree felling will be done by the Timber Cooperation under the
supervision of the DWLC officers. The list of trees identified for felling is given in the Annex 4 (excluding
the deviated section 2+820 Km to 3+860 Km). The deviated section is falls under the jurisdiction of Forest
Department (FD) and hence the tree enumeration and tree marking shall be carried out by FD, once the
consent is granted and inform State Timber Cooperation (STC) for tree felling.

43. The canal trace coming under UEC-ICB-1 contract package falls within an area of different habitat
types, such as forest, scrub, rock out crop, grass land and a seasonal stream network. It was found during
the tree survey, that the area is rich with faunal species, especially a good habitat for elephants.

44. Garcinia terpnophylla is one of the Endangered and Endemic tree species as per National Red List
2012, belongs to family Clusiaceae, recorded during the tree survey in between 1+150 Km and 1+200
Km of the canal trace closer the stream (Figure 2-1).

Figure 2-1 : Endangered and Endemic tree species Garcinia terpnophylla
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45. A land snail species (Cyclophorus involvulus), which is indigenous and endangered according to
national Red List 2012, was recorded during the tree survey.

46. The significance of the environmental impact along the deviated section (2+820 km to 3+860 km)
is comparatively low. The significant reduction of blasting activities due to the deviation of the canal
trace would be an environmentally positive impact in the wildlife protected area. The possible
environmental impacts anticipated due the entire UEC-ICB-1 package is common to the entire area, as
the alignment is located within an ecologically sensitive area associated with stream network of
Welankatuwa stream.

47. Since some rock outcrops are found along the UEC-ICB-1 canal trace, blasting activities would be
required during canal excavation work, which needs to be done with prior approvals from relevant
authorities (i.e DWC, GSMB) and close supervision of the DWLC as the area is within the wildlife
sanctuary.

48. In addition, the stream crossing points are sensitive habitats and may require diverting the
watercourse during the construction period so as not to disturb the stream flow and the aquatic fauna
and other wildlife using the area. However, these are seasonal streams and Contractors need to be
aware to construct such sections during the dry period.

49. Minimizing the damage and disturbances to the wildlife movements, the cut and cover sections
need to be completed section-wise.

50. The following section summarizes the most important potential environmental and social impacts
related to the construction of UEC canal (0+100 to 3+860 m) and construction of new sluice and canal (O
to 0+600 m) as per the Scope of Work and the List of Works specified in Section 6 (Employer’s
Requirements) of the Bidding Documents for the relevant contract packages.

51. Tables 2-1 provides summaries for the anticipated impacts during pre-construction and
construction phases and the details of mitigation measures are given in Section 3 of this document.

Table 2-1 : Anticipated Impacts during pre-construction & Construction
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Impact Components A c =} -« B8 9| s X €coT| 5 o
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g |5 |8 |57 ¢ =| "> 8
Ecological Resources
Habitat loss, fragmentation, H H M H H L L L M L
and degradation
Terrestrial fauna and flora H H H H L M M M M
Aquatic fauna and flora M M - M - M M M - M
Critical habitats M M M M M - M M - M
Rare/Endemic species M M M M M - M M - M
Threatened species M M M M M - M M - M
Direct impacts on protected
! P P H H H H H - | M | ™ H M
areas
Migratory routes of animals H H H H H - M M M M
Biodiversity loss/ecosystem
lodiversity loss/ecosy H H M H Hlm | - - L .
function
Human-elephant conflict M M M M L L M M M M
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Structures
chineries

Impact Components

Vegetation clear-
ance
Cut and Cover sec-
tions
Control blasting
Inlet and outlet
structures to the
level crossing
Road deviation
Worker Facilities
Construction
Yards., vehicle
Operation of ma-
Disposal Sites

Threats by Alien Invasive spe-
cies

<
<
<
<
—
<
<
<
<

Increased access to pro-
tected areas

<
<
<
<
—
<
<
<
—

Physical Resources

Soil erosion

Surface Water pollution

<L
(L |-
<L

Air pollution

,_
—IZ IS L
—

Mineral resources -

Slope failure -

1
<
—

1
—

1

Drainage patterns -

Ground water table -

4 ES G Ll g Ll =S

Z ||

Ground Water Pollution L

Environmental flows -

T
T

Noise and vibration L

Socio-cultural aspects

Health and safety of commu-
nities

Disruption of social cohesion
of communities

Interruption of water users
(Irrigation/domestic)

Worker health and Safety
aspects

Occupational health and
safety

Archaeological and Cultural
Resources

Direct impacts - L L - - - - - L -

Theft and vandalism of arte-
facts and sites

Unanticipated events

Health related issues - L M L L L L L L L

Climate related issues L - - L - L - L - -

Construction related issues - M M L L L - - M -

Issues with the resource allo-
cation in line agencies(i.e.
Wildlife dept/Timber cooper-
ation/ID)

H M H M L M L - M -

Abbreviations: H- Highly significant, M-Moderately significant, L-Low significance

52. The operational impacts will be positive if the construction activities are completed in a proper
manner and site reinstatement and reforestation activities are fulfilled to bring the ecosystem functions
within the wildlife sanctuary area up to a satisfactory level.

53. It should be assured the water issue from the tanks, which are to be developed under UEC-ICB-1
and UEC-ICB-3, located closer to the sanctuary boundary (Kongetiya, Heerati Oya, Madettewa tanks),
are only for the authorized paddy fields which are currently cultivated using the water of the above
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tanks. No water issue is allowed for the unauthorized cultivations within the sanctuary area and it is
recommended to involve an officer from the DWC during the water management of the mentioned
tanks above.

54.  On request of PMU in compliance with CEA and DWC conditions, IUCN has undertaken a
biodiversity survey along the canal trace and submitted the recommendations on priority areas
identified for commencement of constructions in the UECP (Annex 5) as a part of the Wild Life
Management Plan preparation. PMU shall implement the recommendations of the study, on acceptance
by the CEA and DWC before construction commences.
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3 DESCRIPTION OF PLANNED MITIGATORY MEASURES

55. A site specific Environmental Management Plan (EMP) has been provided containing (i) project
activity; (ii) potential environmental impacts; (iii) planned mitigation measures; (iv) monitoring scope;
(v) institutional responsibility; and (vi) proposed timing for implementing mitigation measures related to
construction of the UEC canal from Moragahakanda reservoir to the Kongetiya tank (0+100 Km to 3+860
Km) including inlet structure and outlet structure to the Kongetiya tank, under the UEC-ICB-1
construction package, depending on the availability of construction related information, and this would
be converted to a Contractor’s Environment Management Plan (CEMP) once the construction method
and program and methodology is finalized by the Contractor.

56. The Table 3-1 summarizes the anticipated impacts and the proposed mitigation measures based
on the project interventions related to UEC-ICB-1. It is divided into two sections for ease of reference —
of specific relevance to the Contractor's responsibilities on site are the activities under Section A
(Construction) as per the conditions of the Contractor:

(A) Construction

(i) Activities related to initial mobilisation and establishment of the site:

(a)  achieving initial access into the site through vegetation clearance and construction of
temporary access roads

(b)  preparation of site establishment areas for the various temporary site facilities

(c)  construction of Contractor's camps, including facilities for offices, storage, accommoda-
tion, equipment, aggregate production/storage, concrete production etc., as well as fa-
cilities for the Employer and the Engineer, and establishment of associated utilities and
systems (See Figure 1-1 for the identified locations for the labour camps, construction
facilities and vehicle yard)

(d)  establishment of borrow areas, ready to commence operations

(e)  establishment of quarries, ready to commence operations

(ii)  Environmental impact management issues related to construction activities:

(a)  Health and safety related to all construction activities

(b)  Transport and storage of construction materials and machinery operation

(c)  Clearing of site, removal and disposal of construction debris and excavated materials
(d)  Activities related to significant noise and vibration

(e)  Activities related to the emission of dust

(f) Activities related to the hindrance of surface runoff and soil erosion

(g8) Construction / removal of water diversions and cofferdams

(h)  Provision of information disclosure among stakeholders

(iii)  Special environmental impact management issues related to construction activities:

57. Since the project area is entirely comes within Elahera Girithale wildlife sanctuary area, the
conditions laid down in the letter no. ©8/ 6/1/252-11, dated 16 March 2016 issued by the Director
General of DWC should be strictly adhered to, to avoid impacts on wildlife in the project area. Special
mitigatory measures required to control the significant impacts related to the list of works identified in
Section 6 (Employer’s Requirements) of the Bidding Document are summarized in the following sections.

Ecological Aspects

(i) Setting up of a temporary electric fence to separate active construction zone from wild life as
appropriate under the guidance of the DWC, without disturbing the elephant migratory paths
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(ii)  The deep cut sections during the construction stage should have a mechanism to cover daily to
avoid injuries/ deaths to the wildlife due to falling into such deep trenches, as the project area
is highly vulnerable, being located in the wildlife sanctuary area

(iii)  The sluices of the tanks located within the wildlife reserves (Kongetiya, Heerati Oya, Madeththa
Wewa tanks) need to be constructed ensuring retention of 50% of the water out of the total
tank capacity for the use of wildlife

(iv)  wildlife/elephant movements should not be disturbed. In order to comply with that to reduce
habitat fragmentation, the vegetation clearance within construction area (40 m width belt along
the centreline) located in the protected areas (Elahera Girithale sanctuary area) should be
planned in section wise based on the approved construction schedule with the DWC, so that a
less than 600 m section at a stretch is opened for cut and cover. No site clearance to be done
along the entire trace, which could result opening the sanctuary for the public access, enhance
disturbance for wildlife movements and habitat fragmentation?

(v)  Night time work/staying overnight or movements at night within the wildlife area are strictly
prohibited

(vi) It is required to obtain special permission from DWC and work is to be carried out under the
close supervision of the DWC during the blasting and other activities that cause substantial
noise and vibration

(vii)  No new access roads are to be developed into the sanctuary area, and only the existing paths
are to be used

(viii) Suitable mitigatory measures should be taken to reduce construction impacts on existing natu-
ral systems, such as forest areas, streams and tanks and wild animals within the project area

(ix)  Any tree felling other than the identified trees is to be avoided and if any additional trees are
to be felled, they should be enumerated and removed with the consultation of respective Divi-
sional Secretary and Forest Department through the State Timber Cooperation

(x)  Minimum number of trees should be cut during construction

(xi)  Abandoned quarry sites and borrow pits should be rehabilitated and suitable tree planting pro-
grams must be implemented to the ratio 1:3

(xii)  Proposed selection of suitable construction materials, borrow, disposal, and stock piling areas
must avoid the protected areas under the Fauna and Flora Protection Ordinance (FFPO) or For-
est Ordinance (FO) of GoSL

(xiii) The area disturbed by the cut and cover sections need to be reinstated properly facilitating the
wildlife movements and enriching the disturbed habitats by replanting the same tree species
found within the disturbed area

Noise & Vibration (Referring to section 11 of conditional approval Ref. 08/EIA/Water/04/2012 dated
as 31.03.2016)

(i) All constructional activities shall be carried out in such a way, so as not to cause nuisance to the
wild life. The noise level during construction shall not exceed 75 dB (A) from 06.00 hrs to 21.00
hrs and 5- dB 9A) from 21.00 hrs to 06.00 hrs to be measured at the boundary of the site

1 Special attention need to be given during the site clearance under the close monitoring of PIU and RE staff, to
limit the tree felling and vegetation clearance as instructed in EMP compatible with the approved construc-
tion schedule.
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(ii)  Appropriate mitigatory measures should be adopted in order to maintain the vibration levels
generated by construction activities, operation machineries and equipment, and vehicle
transport within the interim standards stipulated by CEA

(iii) Blasting operation (if any) should be carried out with the approval of the GS&MB, and the CEA

Land Stability and Soil Erosion Aspects

(i) Excavation, blasting operations and removal of soil/rock should be done as per the proper en-
gineering designs to avoid ground instability and slope failures

(i)  Adequate erosion management measures shall be applied during the construction in order to
prevent siltation of surface water bodies at downstream areas and neighbouring marsh/paddy
lands during the construction

(iii)  Uprooting the trees should be done with appropriate equipment to minimize the damage to
soil

(iv)  Natural water paths and valleys should be kept free from any obstruction through any kind of
construction or disposal of soil/rocks etc.

(v)  Adverse impacts on existing drainage systems/natural storm paths of the project areas are to
be avoided

(vi)  Soil removed during the construction should not be dumped at the edge of any water bodies or
disposed into surrounding environment without proper protection measures and approval

(vii)  Provision of silt traps where required and carrying out rock excavation, canal lining, and other
related earth & concrete work in the LB canal must be carried out with the minimum disturb-
ances to the existing natural aquatic and terrestrial ecosystems along the LB canal and to the
livelihood and socio-economic activities of the community living in the area

(B) Operation and Maintenance

58. Activities related to the operation and maintenance phase of the Works under each contract.

59. The Contractor will be responsible for fulfilling the mitigatory measure requirements set out under
the Section B (Construction) throughout the construction period. Table 3-2 shows the Environmental
Monitoring Plan (EMoP) of the key monitoring aspects identified related to the EMP to ensure that
required mitigation measures are in place, which complies with the appropriate safeguard policies.
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Table 3-1 : Summary of the anticipated impacts and specific mitigations measures during the construction and operation phases

d. Habitat deteriora-
tion and threat to
the fauna and flora

the exact number of trees to avoid unnecessary tree felling

e The Contractor shall remove only the required trees that
would disturb the construction activities within the 40 m belt
identified /marked along the canal trace from 0+100 km to
3+860 km as per the attached list in the Annex 4 (excluding
canal deviation from 2+820 km to 3+860 km). The tree list
for the deviated section would be marked by the officers of
the Forest Department (FD) once the approval is granted, as
the deviated section is falls under FD authority.

e No site clearance to be done along the entire trace, which
could result opening the sanctuary for the public access, en-
hance disturbance for wildlife movements and habitat frag-
mentation

e If there are any trees to be removed, the Contractor must
obtain required approval from the DWC under the guidance
of Environmental Specialist of PMDSC and PMU

e In advance of tree felling and vegetation removal, PMU shall
carry out tree transplanting and animal translocations where
necessary as per the Wild Life Management Plan recommen-
dations. If the translocation programs to be conducted, PMU
needs to plan it in advance identifying the list of species to
be translocation, suitable season for the translocation, fol-
lowed by a proper monitoring program to ensure the maxi-

mum survival rate of the translocation species from the site.

which are more than

30 DBH/cm
e Trees are removed
from the site before
starting the construc-
tion activities contact-
ing concerned depart-
ment (Timber cooper-
ation/ Local authority
etc)
Reforestation pro-
gram is initiated by
the Contractor as per
the guidance given in
the EMP and contract
documents and the
habitat loss to
planted area (Ha)
should be 1:3 ratio No
burning of vegetation
parts within the con-
struction site
e Excess vegetation

mental officer
of PIU and the
environmental
specialist of
PMU

Project Activity | Potential Environmen- | Mitigation Action Monitoring Scope Institutional Implementa-
tal Impact Responsibility | tion Sched-
ule
(i) Activities related to initial mobilisation and establishment of the site
1. Felling of a. Loss of habitats e The vegetation clearance in the protected areas (Elahera e The approval from Contractorto | Weekly dur-
trees and b. Disturbance to the Girthale sanctuary area) should be carried out in section relevant government implement ing the pre-
vegetation wildlife migratory wise based on the approved construction schedule with the agency (Local author- | PMU/PMDSC construction
clearance paths and their DWC and proper communication to be adopted with the re- ity / DWLC/ FD) is ob- | to guide the stage
movements spective parties to avoid issues tained for the all pre- | Contractor
c. Induce human-ele- e The centreline and exact working areas within the 40m strip identified and marked | EO of Contrac-
phant conflict to be marked on ground prior to start tree felling, to identify trees to be removed tor, Environ-
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Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional
Responsibility

Implementa-
tion Sched-
ule

Trees shall be removed from the construction sites before
commencement of construction with prior permission from
the DWC and with the Timber cooperation.

Compensatory plantation by way of Re-plantation of at least
3 times over the number of trees cut should be carried out in
the project area.

Contractor shall make every effort to avoid removal and/or
destruction of trees of religious, cultural and aesthetic signif-
icance.

If such action is unavoidable the Engineer shall be informed
in advance and carry out public consultation and report on
the same should be submitted to the Resident Engineer.
Contractor shall adhere to the guidelines and recommenda-
tions made by the Central Environmental Authority, if any
with regard to felling of trees and removal of vegetation.
Removed trees must be handed over to the Timber Corpora-
tion

Precautions to be taken to avoid introducing/spreading of
any invasive species during site clearance

matter is properly dis-

posed or allow to re-

use by the community

2. Construction
of labour
camps

a. Contamination of

receptors (water,
land, air)

b. Environmental &

Social damages

c. Social unrest

The location, layout and basic facility provision of labour
camp must be submitted to the Engineer prior to their con-
struction.

The location of labour camps must be strictly avoided the ar-
eas of wildlife/forest protected, any areas with environmen-
tal and social sensitivity (near religious places, schools, canal
reservations etc.)

The contractor should give priority to hiring labour from the
surrounding areas to avoid the need for labour camps

The prior approval of Pradeshiya Sabha-Local Authority shall
be obtained for construction of labour camp

The construction will commence only upon the written ap-
proval of the Engineer.

The Contractor shall maintain necessary living accommoda-
tion and ancillary facilities in functional and hygienic manner

e Site is not established
within areas pro-
tected under FFPO
and FO
Site Management
Plan for the camp
available and Camp is
installed strictly in ac-
cordance with Safety
Management Plan
e Labour camps with
proper facilities such
as enough spaces,
ventilation, beds,

Self-monitoring
by EO of the
Contractor

EO of PIU and
Resident Engi-
neer of PMDSC
for supervision

Weekly in-
spection dur-
ing the Pre-
construction
period
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Project Activity | Potential Environmen- | Mitigation Action Monitoring Scope Institutional Implementa-
tal Impact Responsibility | tion Sched-
ule
and as approved by the Engineer. mosquito nets, lava-
All temporary accommodation must be constructed and tories, bathing facili-
maintained in such a fashion that uncontaminated water is ties, drinking water
available for drinking, cooking and washing. The sewage sys- are available
tem for the camp must be planned and implemented with e Waste water collec-
concurrence from the Local Public Health Inspector (PHI) tion and treatment is
Adequate health care is to be provided for the work force. implemented
The layout of the construction camp and details of the facili- properly
ties provided should be prepared and shall be approved by e The sewage system
the engineer. for the camp is
The required training, notices and sign boards in and around planned and imple-
the site related to best construction & engineering practices, mented with concur-
occupational health and safety, commutable diseases, best rence from the Local
behavioural practices shall be facilitated by the Contractor at Public Health Officer
the labour recruitment (PHI)
The procedural and infrastructural requirements for emer- e Camp is kept clean
gency responses shall be incorporated in to the camp site from debris, garbage,
construction plan and be duly made available etc. Waste is col-
Labour camp sites after use should be cleared and the site lected and disposed
should be reinstated to previous condition at the close of the of in approved sites
construction work.
3. Material a. Resource depletion The contractor is required to ensure that sand, aggregates e Site is not established | Resident Engi- | Once a week
Sourcing b. Damage to wildlife, and other quarry material is sourced from licensed sources within areas pro- neer of during the
forest resources The contractor is required to maintain the necessary licenses tected under FFPO PMDSC for su- | Preconstruc-
c. Environment Pollu- and environmental clearances for all borrow and quarry ma- and FO Water and air | pervision and tion and
tion terial they are sourcing —including soil, fine aggregate and quality Contractor Construction
d. Health & safety is- coarse aggregates e EPLs from CEA have will execute Period
sues Sourcing of any material from protected areas and/or desig- been obtained and EO of PIU to
nated natural areas, including tank beds, are strictly prohib- not expired provide neces-
ited e LGA permits are avail- | sary guidance
If the contractor uses a non-commercial borrow/quarry sites, able Construction ma-
the sites should be remediated accordingly once material terial storage areas
sourcing has been completed e Obtained required ap-
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Project Activity | Potential Environmen- | Mitigation Action Monitoring Scope Institutional Implementa-
tal Impact Responsibility | tion Sched-
ule
e The contractor should submit in writing all the relevant num- provals from the De-
bers and relevant details of all pre-requisite licenses etc. and fence Ministry to
report of their status accordingly. use/transport explo-
e Selected quarry sites should have proper safety measures sives for quarry oper-
such as warnings, safety nets etc., and third party insurance ations
cover to protect external parties that may be affected dueto | e Borrow site reinstate-
blasting. ment
e [tis recommended not to seek material from quarries that e Approved site rehabil-
have ongoing disputes with the community. itation plan is availa-
e The maintenance and rehabilitation of the access roads in ble
the event of damage by the Contractor's operations shall be e Operation manual is
a responsibility of the Contractor. available on site
e Copies of all relevant licenses should be maintained by the e Excessive site noise
Contractor for review and documentation by the engineer managed by restrict-
ing operating hours
o Noise & vibration
level has been
checked periodically
e Dust control is imple-
mented
e No spreading of inva-
sive species pro-
moted
e No unnecessary or
improper interfer-
ence has been done
to the convenience of
public, access, occu-
pation of public, pri-
vate road, or foot
paths
4. Water for a. Resource depletion | e The contractor should arrange adequate supply of water for Obtained required ap- | Resident Engi- | Once a week
construction | b. Community unrest the project purpose throughout the construction period provals from relevant neer of during the
activities from a source agreed upon with the engineer. line agencies
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for labor camps, from public or community water supply
schemes without a prior approval from the relevant author-
ity.

e Extraction of water from ground water or surface water bod-
ies without the permission from Engineer and the relevant
authority

e Permission for the extraction of water should be obtained
prior to the commencement of the project, from the rele-
vant authority

sources board)

pervision and
Contractor will
execute

EO of PIU to
provide neces-
sary guidance

Project Activity Potential Environmen- | Mitigation Action Monitoring Scope Institutional Implementa-
tal Impact Responsibility | tion Sched-
ule
e Water may not be obtained for project purposes, including (NWSDB/water re- PMDSC for su- | Preconstruc-

tion and Con-
struction Pe-
riod

5. Power for
construction
work

a. Risk of electrocu-
tion

e Proper CEB power supply to be obtained adhering to the Na-
tional regulations

o All electrical wiring and supply related work should confirm
to British Standards (BS) or relevant Sri Lankan Standards.
Adequate precautions will be taken to prevent danger of
electrocuting from electrical equipment and power supply
lines including distribution boards, transformers, etc.
Measures such as danger signboards, danger/red lights,
fencing and lights will be provided to protect the public and
workers.

o All electric power driven machines to be used in the con-
struction shall be free from defect, be properly maintained
and kept in good working order, be regularly inspected and
as per BS provisions and to the satisfaction of the Engineer

Obtained required ap-
provals from relevant

line agencies (CEB/ Lo-
cal authority)

Resident Engi-
neer of
PMDSC for su-
pervision and
Contractor will
execute

EO of PIU to
provide neces-
sary guidance

Once a week
during the
Preconstruc-
tion and Con-
struction Pe-
riod

6. Handling and
storage of
explosives

Risk of wild fire

b. Disturbance to the
wildlife behaviours

c. Risk of safety and

accidents

Q

e Except as provided in the contract or ordered or authorized
by the Engineer, the Contractor shall not use explosives.

e Where the use of explosives is ordered or authorized, the
Contractor shall comply with the requirements of the follow-
ing as applicable;

i. The handling of explosives to the site and on the site,
will be carried out by the supplier and blasting contrac-
tor under a license to conduct such work

ii. Transportation of explosives from the explosive sup-
plier to the quarry areas will be conducted in such a

Obtained required ap-
provals from relevant
line agencies
(DWC/Police station/
Regional Explosive
controller)

Resident Engi-
neer of
PMDSC for su-
pervision and
Contractor will
execute EO of
PIU to provide
necessary
guidance

Once a week
during the
Preconstruc-
tion and Con-
struction Pe-
riod
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Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional
Responsibility

Implementa-
tion Sched-
ule

V.

vi.

manner as to safeguard human health and prevent im-
pacts on the environment. The transfer will be ar-
ranged so that, delays between the points of transfer
are minimized, explosives are not left at any location
other than designated locations and explosives are not
left unattended during transportation.

Explosives transported from the explosives supplier to

the site will be transported by fully licensed and certi-

fied transport carriers; always utilizing a double-driver
system; clearly visible signs marked "EXPLOSIVES" in
letters not less than 150 mm in height when carrying
explosives; equipped with correct fire extinguisher; car-
riers not be refuelled if explosives or detonators are on
board except where the mobile equipment is designed
and used solely for transportation of bulk blasting
agents and have its engine shut off and its parking
brake engaged while loading or unloading explosives,
except where the vehicle uses an engine-powered de-
vice for loading and unloading.

Storage of Explosives in_magazines, to be fully licenced,

equipped with security reader system and proper lock-

ing system as per GoSL regulations

On site storage near the work site to be made when re-

quired only, and would be placed in designated work

area under constant (24 hour) watch/supervision. Ex-
plosives will never be left unattended, at any time.

Locations of the magazines/ storage areas will be site

specific and will follow the guidelines below;

a. a minimum of 500 metres away from camps or any
structures that frequently house personnel, any
environmentally sensitive area

b. a minimum of 500 metres away from project activi-
ties

c. seton flat terrain to reduce the risk of spillage
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Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional
Responsibility

Implementa-
tion Sched-
ule

d. areaaround magazines to be flagged with required
signage and no other fire forming agents/ fuels etc.
to be around (within 100 m)
The Contractor shall at all times take every possible precau-
tion and shall comply with relevant laws and regulations re-
lating to the importation, handling, transportation, storage
and use of explosives. Contractor shall obtain Ministry of De-
fense (MoD) approval for importing and handling explosives
and keep the Local Police informed of the same
Only trained and certified persons will work with explosives.
The explosives personnel will undertake formal training and
on-the-job training to ensure compliance with legislation.
Internal audits and inspections of all components related to
the explosives management will be conducted on a regular
basis by qualified personnel, and the results recorded ac-
cording to quality and safety standard operating procedures.
All recommendations and orders made by regulators and in-
spectors will be responded to and acted upon accordingly.

7. Storage of
fuel, oil and
toxic sub-
stances

a. Safety and Fire risk
b. Pollution due to
leakages, spills

All fuel storage in construction site should be fenced and
stored only within the fuel storage container.

Fuel storage area should not be near any water source or
source of explosive, ignition areas (within 100 meters)
Hazardous materials should be stored in the storage device
explicitly specified. Such as fuel, oil and paint and other dan-
gerous items should also develop temporary storage require-
ments.

The storage area is limited to the persons concerned before
entering

The point should also be stored in the vehicle from damage,
and regularly check for leaks, damage and contamination
Machinery and equipment maintenance is limited to be
within the scope of the contractor camp. Operating surface
(i.e., within the fenced area of the concrete floor ) must be

Obtained required ap-
provals from relevant
line agencies
(DWC/Local Gov Au-
thority)

Resident Engi-
neer of
PMDSC for su-
pervision and
Contractor will
execute EO of
PIU to provide
necessary
guidance

Once a week
during the
Preconstruc-
tion and Con-
struction Pe-
riod
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designed properly to ensure that oil and other fuel can con-
centrate to a suitable container . In the event of oil / fuel
leaks, remove contaminated soil is required to properly li-
censed locations for processing
e To prevent grease, oils, fuels, solvents and chemicals for wa-
ter and soil erosion caused by pollution or must always
adopt appropriate preventive measures
(ii) Environmental impact management issues related to construction activities
8. Excavation a. Dust, noise and vi- e Prior approval to be obtained from the DWC and blasting to Obtained required ap- Resident Engi- | Once a week
and blasting bration be carried out under the guidance of DWC as the project provals from relevant neer of during the
activities in- b. Habitat deteriora- area is within the jurisdiction of FFPO line agencies (DWC) PMDSC for su- | Preconstruc-
volved in cut tion e The contractor shall modify the method of construction until pervision and | tion and Con-
and cover c. Loss of fauna and compliance with the criteria, if vibration levels exceed the Contractor will | struction Pe-
sections flora relevant vibration criteria?(considering type 3 and 4 struc- execute riod
d. Terrifying wildlife ture types made up of lighter construction and archeologi- EO of PIU to

and possible human
- wildlife conflicts
due to their aggres-
sive behaviours

cally sensitive areas)

Prior to commencement of excavation, blasting activity, the
Contractor shall undertake a condition survey of existing
structures within the zone of influence, as agreed with the
relevant government agencies and the Engineer

Contractor shall carry out monitoring at the nearest vibra-
tion sensitive receptor during blasting or when other equip-
ment causing vibrations are used

Contractor shall pay due consideration on vibration impacts
of blasting on adjoining structures. Explosive loads shall be
determined so that excessive vibration can be avoided and
blasts shall be controlled blasting in nature. Notwithstanding
to these provisions contractor is liable for any damage
caused by blasting work

Blasting shall be carried out during fixed hours (preferably

provide neces-
sary guidance

2 |nterim Standards for vibration of the Operation of Machinery, Construction Activities and Vehicle Movements Traffic — Vibration in PPV, 2-8 mm/sec

Interim Standards on Air Blast Over Pressure and Ground Vibration for Blasting Activities; less than 5 in PPV, mm/sec
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tion

d. Health & safety is-
sues

e. Dust impacts, sta-
bility, potential im-
pact to underlying
infrastructure and
fire risk.

f. In addition to ad-
verse health and
amenity impacts
from dust, odour
and leachate, out-
door stockpiles of
materials can also
harbour vermin
such as rodents and
mosquitoes which
may lead to the risk
of diseases.

works as per design, may be used as fill materials on the cur
and cover sections, subject to approval of the engineer

e The identified disposal sites for the UEC ICB1 construction
package are given in the Figure 1-1.

e Maximum stockpile heights for material management or re-
source recovery activities shall be in the range of 3-5 me-
tres.

e The height of stockpiles should generally be lower than sur-
rounding structures. Stockpiles should generally be below
fence lines when within five metres of the site boundary.

e Stockpiling needs to be conducted with materials flow and
capacity of the site in mind. That is, the stockpiling of materi-
als must not be a process of continual growth, but needs to
be a balanced and systematic approach to materials input,
processing, output, storage, reuse or sale and removal
offsite, to demonstrate responsible and sustainable manage-
ment for recycling and reuse.

quality

EPLs from CEA have
been obtained and
not expired

LGA permits are avail-
able Construction ma-
terial storage areas
Borrow site reinstate-
ment

Approved site rehabil-
itation plan is availa-
ble

Operation manual is
available on site
Excessive site noise
managed by restrict-
ing operating hours
Noise & vibration
level has been
checked periodically
Dust control is imple-
mented on dump, ex-
cavation or topsoil

Contractor will
execute

PIU- EO to su-
pervise

Project Activity | Potential Environmen- | Mitigation Action Monitoring Scope Institutional Implementa-
tal Impact Responsibility | tion Sched-
ule
during mid-day), as permitted by the Engineer. The timing
should be made known to all the people within 500 m (200
m for pre-splitting) from the blasting site in all directions.
People, except those who actually light the fuse shall be ex-
cluded from the area of 200 m (50 m for pre-splitting) from
the blasting site in all directions at least 10m minutes before
the blasting.

9. Maintaining |a. Resource depletion e The topsoil will be managed separately from overburden ma- | e Site is not established | Resident Engi- | Once a week
disposal and | b. Damage to wildlife terial and placed in stockpiles for use in reclamation activi- within areas pro- neer of during Pre-
dumping resources ties. tected under FFPO PMDSC for su- | construction
sites c. Environment Pollu- e Earth, metal available from construction site excavation and FO Water and air | pervision and and Con-

struction Pe-
riod

Program Management, Design and Supervision Consultant

Page 31




Ministry of Mahaweli Development and Environment

Mahaweli Water Security Investment Program
UPDATED EMP REVISED INCORPORATING CANAL
DEVIATION (2+820 KM TO 3+860 KM) OF UEC STAGE 1
(0+100 TO 3+860 KM) UEC-ICB-1

Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional
Responsibility

Implementa-
tion Sched-
ule

STOCHEEE BY. CRANE

HUEHET

RESLA0M BY LA DER

= \y,zf wkﬁ

LR e O

BT ok et

Erora 8 SLAM GipaE T
EACH LAVER SNE SWCKET

FACN

FES i By CRONT

ENS LD DER

e The waste rock material and aggregates can be piled sepa-
rately and encourage the other developers to reuse such ma-
terial at a reasonable rate and the earned money to be used
on site rehabilitation activities

e Storage and stockpiling should be considered as a temporary
measure and there must be no stockpiling for speculative
purposes; an immediate market should exist for a material
being stored for recycling or reuse. An immediate market
means that it is an identified and recognised market as
demonstrated by the existence of a known customer with a
demonstrated and available beneficial use for the material.

e Materials must be stored away from surface watercourses,
flood zones and groundwater recharge areas to prevent en-
vironmental harm to water.

e Ensure appropriate separation distances to assist in the mini-
misation of the potential for adverse impacts such as odour,
dust, noise and other impacts on amenity.

stockpile site

Slopes are stable and
no possibilities of
eroding / landslides
Sediment laden run-
off from excavation or
dumping sites does
not enter natural wa-
ter courses

No water ways/ bod-
ies blocked

Water logging is not
evident in the site

No soil/water con-
tamination from
oil/fuel/leachate /de-
bris etc.

No damage to im-
portant flora/fauna or
habitats

No human - wildlife
conflicts

No spreading of inva-
sive species pro-
moted

No unnecessary or
improper interfer-
ence has been done
to the convenience of
public, access, occu-
pation of public, pri-
vate road, or foot
paths

No materials have
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e Controls such as barriers, covering, minimised storage been stacked or
timeframes and generally good housekeeping should be im- placed to cause dan-
plemented to help mitigate potential impacts from vermin ger or inconvenience
e Depending on the size and composition of the stockpile, to any person or the
there should be sufficient spacing between stockpiles to al- public
low access in case of emergency and to help prevent the e Tires of vehicles are
spread of fire. This spacing should at least be equal to the free of mud and en-
height of the stockpile or adequate for emergency vehicle trained material be-
access, whichever is the greater. fore entering public
e The Contractor shall comply with the environmental require- roads
ments/guidelines issued by the CEA and the respective local e Public roads are
authorities in respect of locating borrow areas and with re- cleaned of any mate-
gard to all operations related to excavation and transporta- rial dropped during
tion of earth from such sites. transit
¢ No disposal-sites be used (currently approved) or newly es- e Haulage routes and
tablished within areas protected under FFPO and FO the vehicle fleet
e All borrow pits/disposal areas should be rehabilitated at the schedules are strictly
end of their use by the Contractor in accordance with the re- followed to ensure no
quirements/guidelines issued by the CEA and the respective traffic congestions
local authority.
10.Information a. Social unrest e Discussions should be conducted with the residents who re- e People informed EO & Social & Every 2
Disclosure b. Disturbances to side around the immediate vicinity of the construction site; about the project ac- | Resettlement weeks
among the livelihood provide them with information on the project activities mus- tivities prior to the Officer of PIU
Stakeholders ter their views for possible impact mitigation as this will also Contractor mobiliza- Resident Engi-
ensure a good rapport and less complains. This should be tion neer of
done immediately once the Contractor is mobilized. e People are notified on | PMDSC for su-
e The Community organizations and religious chiefs to be ad- inconveniences, road | pervision
dressed and discuss the expectations and project interven- closure, stopping wa- | Contractor will
tions, and arrange the method of communication during the ter issue in the canals, | execute
project activities where necessary drinking water supply,
e The Contractor will maintain a log of any grievances/com- electricity breaks,
plaints and actions taken to resolve them. (Types of com- etc., Meeting with
plaints, numbers of complaints, how complaints were re- community members
solved, numbers unresolved, those sent to next level of
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GRM, satisfactory outcome etc.) on construction activ-
A copy of the approved EIA report, the CEA Approval and any ities, environmental
other approval issued by Government Authority and the impacts and mitiga-
EMP should be available at all times at the project supervi- tion measures held
sion office on site. e Grievance Log main-
tained
e Complains observed
during the last visit
addressed
11.Health & a. Publicand Worker The construction site should be barricaded at all time in a e Warning signs and ex- | Contractor will | Every 2
Safety re- Safety day with adequate marking, safety tape, flags, reflectors etc. clusion barriers execute and weeks during
lated to all for safety of individuals using the site daily basis. (Items erected around work | EO of PIU with | the Construc-
construction such as parking cones, lights, tubular markers, orange and site areas the supervi- tion period
activities white strips and barricades of a luminous nature for night e Workers are provided | sion engineers
visibility shall be procured where deemed necessary) with and are using will monitor
At all times, the Contractor shall provide safe and convenient the uniform, applica- | under the su-
passage for vehicles, pedestrians and livestock. Work that ble safety / protection | pervision of RE
affects the use of existing accesses shall not be undertaken equipment for site
without providing adequate provisions to the prior satisfac- conditions
tion of the Engineer. e Worker’s health
a) Alternative accesses to be arranged; checks implemented
b) Adequate signage for detours is provided. e Sanitary-hygienic con-
The construction site should be clearly demarcated by the ditions for workers
above means and restriction of access to public to the site are provided: drinking
will help the safety of public. and washing water
Safety signboards should be displayed at all necessary loca- supply, mealtime util-
tions. ities, toilets, rest
The Contractor should obtain a Third party insurance to com- time, resting areas
pensate any damages, injuries caused to the public or la- etc.
bourers during the construction period. e First aid kit is availa-
All construction vehicles should be operated by experienced ble on-site and is ac-
and trained operators under supervision. cessible to all workers
Basic on-site safety training should be conducted for all la- e Fire extinguisher
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bourers during the EMP training prior to the start of the con-
struction activities.

e All digging and installation work should be completed in one
go, if this task is not accomplished in the area should be iso-
lated using luminous safety tape and barricading structures
surrounding the whole area.

e Trenches should be progressively rehabilitated once work is
completed.

e Material loading and unloading should be done in an area,
well away from traffic and barricaded

e Construction wastes should be removed within 24 hours
from the site to ensure public safety.

e The procedural and infrastructural arrangements shall be in
place to ensure the compliance with the Labor Law of Sri
Lanka (Factories Ordinance Act No. 45 of 1942) and the Core
Labor Standards 2006 (ADB & ILO) and as otherwise required
by the Program Health and Safety manual (and updated doc-
uments) prepared by the PMDSC

e Health and safety manual to be referred followed by the
training conducted by the Health and Safety Specialist of
PMDSC

e Emergency management plan included in the Health and
safety manual to be updated accordingly considering site
conditions related to the UEC-ICB 1 construction package
which is located in a wild life protected area.

e Contractor to be prepared with emergency Management by
establishing communication links with key agencies, re-
source allocation and continuity through mock drills etc. to
promptly address the potential links of fire, chemical pollu-
tion, wild animal attacks, impact on wild animals, health im-
pacts on workforce etc.

b. Safety Gear for La-
bor

e Protective footwear and protective goggles should be provided
to all workers employed in mixing of materials like cement,
concrete etc.

available
Security/emergency
alarms/ lighting etc
are in place

Copy of ERP and
emergency contact
list are available, up-
dated and posted in a
visible place at all
work sites

Accident report main-
tained

Damage of utilities
and/or other struc-
tures managed
Program’ H&S Manual
and its updates
Maintained Risk Reg-
ister
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e Welder's protective eye-shields shall be provided to workers
who are engaged in welding works.

e Earplugs shall be provided to workers exposed to loud noise,
and workers working on crushing, compacting, or concrete
mixing operation.

e The Contractor shall supply all necessary safety appliances
such as safety goggles, helmets, safety belts, ear plugs, mask
etc. to workers and staffs.

e In addition, the Contractor shall maintain in stock at the site
office, gloves, ear muffs, goggles, dust masks, safety harness
and any other equipment considered necessary. Safety gear
should be worn for specific potential risks of a specified activ-
ity in which the worker is engaging.

o A safety inspection checklist should be prepared taking into
consideration what the workers are supposed to be wearing
and monitored on a monthly basis and recorded

c. Prevention of acci-
dents

e Prevention of accidents involving human beings, animals or ve-
hicles falling or accidents due to open trenches/manholes dur-
ing the construction period. This needs to be ensured with
proper barricading, signage boards and lighting etc.

o A readily available first aid unit, including an adequate supply
of sterilized dressing materials and appliances should be avail-
able at the site office at all times

e Availability of suitable transport at all times to take injured or
sick person(s) to the nearest hospital should also be insured.

e Safety protocols/ arrangements for working; (i) over heights,
(ii) near or over water, (iii) during night time/ under poor light-
ing and (iv) in confined spaces etc.

e Site emergency response protocol including evacuation plan
shall be available and displayed at key locations in the site. The
evacuation route and assembly points shall be duly marked
with sign boards and mock drill shall be undertaken in a de-
fined time intervals.
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e A brief/ detailed site safety orientation (induction) shall be

given to any new comer to the site by the Contractor’s safety
staff.

o A qualified and experienced safety staff shall be available to

ensure site safety compliance.

e any person entering to the active work site shall wear neces-

sary safety gears and follow the safety protocols

e Names and contact information for emergency services such

as Ambulance services, hospitals, police and the fire brigade
should be prepared as a sign board and displayed at the work
site.

12.Transport
and Storage
of construc-
tion materi-
als and ma-
chinery oper-
ation

a. Spreading dust and
impact due to haz-
ardous material

o All material should be transported in fully covered trucks.

Overloading of vehicles with materials should be controlled
and done in a manner to suit the truck capacity and tailgates
of the trucks should be closed.

e Construction material such as cement, sand and metal should

be stored in closed structures or in a contained manner.

e Material haulage routes and stockpiling areas to be well de-

fined with the prior approval of the respective authorities and
the engineer, and all the measures to be followed by the sup-
pliers to avoid any environmental issues (dust, noise, nuisance
to public, traffic etc.)

Required licence and
approval in compli-
ance with CEA regula-
tions

Emission from ma-
chineries has been
controlled

All the machineries
have been fitted with
proper exhaust silenc-
ers

Exhaust silencers
have been checked
periodically

Tires of vehicles are
free of mud and en-
trained material be-
fore entering public
roads

Public roads are
cleaned of any mate-
rial dropped during
transit

EO of PIU will
monitor with
the assistance
of supervision
Engineers
Contractor will
execute under
the self-moni-
toring of EO of
the Contractor

Every 2
weeks during
the Construc-
tion phase
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e Haul trucks use tar-
paulins to cover loads
for transportation on
public roads
Haul truck tailgates
and sides fit properly
and do not allow ma-
terial to fall on public
roads
e Haulage routes and
the vehicle fleet
schedules are strictly
followed to ensure no
traffic congestions

b. Pollution of Soil e The Contractor shall ensure that all construction vehicle park- e Hazardous material Supervision Ever 2 weeks
and Water via Fuel ing locations, fuel/lubricants storage sites, vehicle, machinery are transported/ Engineers un- during the
and Lubricants and equipment maintenance and refuelling sites shall be lo- stored and handled as | der RE will Construction

cated away from rivers, at least 200m away, and irrigation ca- per the safety data monitor phase
nal/ponds. sheet EO of PIU will Water qual-
e The Contractor shall ensure that all vehicles/machinery and e All the locations are periodically ity monitor-
equipment operation, maintenance and refuelling will be car- well identified and monitor Con- ing every 3
ried out in such a fashion that spillage of fuels and lubricants demarcated for vehi- | tractor will ex- | months
does not contaminate the ground. cle parking, fuel / lub- | ecute under
e The Contractor shall arrange for collection, storing and dis- ricants storage, vehi- the self moni-
posal of oily wastes to the pre-identified disposal sites (list to cle, machinery and toring of EO of
be submitted to the Engineer) and approved by the Engineer. equipment mainte- the Contractor
Oil spills and collected petroleum products will be disposed of nance and refuelling Periodical wa-
in accordance with standards set by the CEA/MEMD. etc ter quality
o The engineer will certify that all arrangements comply with the e Above sites are lo- monitoring
guidelines of CEA/MEMD or any other relevant laws. cated away from riv- | through quali-
ers/ water ways, at fied 3rd party
least 200m away consultant
e Visual observations of
waste remains left
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onto the soil surface
(oil spills, grease
patches, any other
chemical spillage etc.)
¢ Vehicles and machin-
ery are up to the
standard operation
conditions (standard
emission conditions,
no oil/grease leak
etc.)
13.Clearing of a. Environmental Pol- | e During site clearance activities, removal of vegetation and de- e The work site and the Supervision Every 2
site removal lution bris must be carried out swiftly and in well-planned manner. surrounding area kept | Engineersun- | weeks during
and disposal | b. Nuisance to the e The Contractor shall identify the sites for disposal of material clean free from debris, | der RE will the Pre-Con-
of construc- public cleared. garbage, etc. monitor struction
tion debris e Plants, shrubs and other vegetation cleared should not be e Sign boards in placeto | EO of PIU will | phase
and exca- burned on site. direct / notify about periodically
vated materi- e Spoil and other disposal materials should only be dumped at waste / spoil disposal | monitor Con-
als sites for which prior approval from relevant authorities such as location and mecha- tractor will ex-
the Local Authority has been obtained. Taking into account the nism within and ecute under
following around the work site | the self-moni-
e The dumping does not impact natural drainage courses e EPL for waste water toring of EO of
¢ No endangered / rare flora are impacted by such dumping treatment facilities the Contractor
e Should be located in non-residential areas located on the and waste disposal
downwind side sites are obtained and
e Located at least 100m from the designated forest land. up-to-date
e Avoid disposal on productive land. e Drainage paths not
e Should be located with the consensus of the local community, blocked
in consultation with the Local Authority and the relevant Road | ® Construction wastes
Development Authority are removed within 24
e Minimize the construction debris by balancing the cut and fill hours from the site
requirements. e Hazardous material
e The Contractor should avoid any spillage of spoil when trans- are transported/
porting such materials to the approved material dumping sites. stored and handled as
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e Hazardous waste shall be disposed of as per the Schedule VIl per the safety data
of Part 11 of the National Environmental (Protection & Quality) sheet
Regulation No. 1 of 2008, as amended by the gazette notifica- e Waste disposal sites
tion No. 1534/18 dated 01 February 2008 on the generator of are located away from
scheduled waste rivers/ water ways, at
least 200m away and
100 m away from the
forest lands
14. Activitiesre- | a. Noise from vehi- e Noise generating work should be limited to day time (6:00AM e Construction equip- Supervision Every 2
lated to sig- cles, machinery to 6:00PM). No work that generates excessive noise should be ment - estimated Engineers un- weeks during
nificant noise and equipment carried out during the night hours where in close proximity noise emissions and der RE will the Construc-
and vibration (from 6:00PM to 6:00AM on the following day). operating schedules monitor tion phase
o All equipment and machinery should be operated at noise lev- | o Allowable noise levels | EO of PIU will Noise & Vi-
els that do not exceed the permissible level of 75 dB (during in the boundary of periodically bration quar-
construction) for the daytime. For all construction activities construction sites are monitor terly year
undertaken during the night time, it is necessary to maintain kept below 75 dB in Contractor will | concerning
the noise level at below 50 dB as per the Central Environmen- day time. execute under | the construc-
tal Authority (CEA) noise control regulations e Operation hours the self moni- | tion activity
e All equipment should be in good serviced condition. Regular o Allowable vibration toring of EO of | schedule
maintenance of all construction vehicles and machinery to limits as per the CEA the Contractor
meet noise control regulations stipulated by the CEA in 1996 interim standards Periodical
(Gazette Extra Ordinary, No.924/12) must be conducted for ve- (2008) and World Noise & Vibra-
hicles/machinery that will be used in construction on the site Bank EHS guidelines tion monitor-
and for transport. e Stationary construc- ing through
o |deally noise generating work should not be carried out during tion equipment are qualified 3rd
public holidays and religious days. Special care should be taken kept at least 500m party consult-
as there is a temple nearby. away from sensitive ant through an
e Labour gangs should be warned to work with minimum noise. receptors (temporary, | accredited la-
Strict labour supervision should be undertaken in this respect. schools, public places boratory
Number of night time resident labourers should be minimized. etc.)

b. Vehicular noise o |dling of temporary trucks or other equipment should not be o |dling of temporary Supervision Every 2
pollution at resi- permitted during periods of loading / unloading or when they trucks or other equip- Engineers un- | weeks during
dential / sensitive are not in active use. The practice must be ensured, especially ment are not permit- der RE will the Construc-
receptors near residential / commercial / sensitive areas. ted during periods of monitor tion phase
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e Stationary construction equipment will be kept at least 500m loading / unloading or EO of PIU will
away from sensitive receptors, where possible. These include when they are not in periodically
places of worship and households. active use monitor
o All possible and practical measures to control noise emissions e The vehicles/ machin- Contractor
during drilling shall be employed. eries used by the Con- | will execute
e Contractor shall submit the list of high noise/vibration generat- | tractor (specially the under the self-
ing machinery & equipment to the engineer for approval. high noise & vibration monitoring of
e Servicing of all construction vehicles and machinery must be generating) is as per EO of the Con-
done regularly and during routine servicing operations, the ef- the list approved by tractor
fectiveness of exhaust silencers will be checked and if found the RE and no addi-
defective will be replaced. tional are used
e Maintenance of vehicles, equipment and machinery shall be
regular and up to the satisfaction of the Engineer to keep noise
levels at the minimum.

15. Activities re- a. Impact of dust o Ambient air quality and emission levels to be maintained as e Construction area is Supervision Every 2
lated to the per the World Bank EHS guidelines (2007) as these standards barricaded properly to | Engineers un- | weeks during
emission of are more stringent than the GoSL standards, gazetted under avoid spreading der RE will the Construc-
dust NEA. dust/emissions etc monitor tion phase

e All construction materials such as sand, metal, lime, bricks etc. | e Trucks are operating EO of PIU will
Should be transported under cover to the site and stored un- using covers periodically
der cover at the site. Plastic sheeting (of about 6 mm minimum | e Material stored under | monitor
thickness) can be used and held in place with weights, such as cover suing proper an- | Contractor will
old tires or cinder blocks, with the edges of the sheeting bur- choring systems execute under
ied, or by the use of other anchoring systems. This will mini- e Tires of trucks / ma- the self moni-
mize the levels of airborne dust. chineries are cleaned toring of EO of

before entering city the Contractor
roads Periodical Am-

e Regular watering of bient Air qual-
access roads and the ity monitoring
construction site through quali-

o Turfing of finished fied 3rd party
earthen structures c.onsultant as-

o Dust masks are pro- signed to ac-
vided for the workers
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e Mud patches caused by material transporting vehicles on the and using at the re- credited labor-
access road should be immediately cleaned quired time atory
0 e Ambient air quality in-
cluding dust levels
monitored through an
accredited laboratory
during this week
e Continual water sprinkling should be carried out in the work
and fill areas and the access road if dust stir is observed. Water
sprinkling should be done more frequently on the days that
are dry and windy (at least four time’s day) as the levels of
dust can be elevated during dry periods.
o Dust masks should be provided to the labourers for the use at
required times.
16.Activitiesre- | a. Impact of hin- e The debris material shall be disposed in such a manner that e Drains not blocked by | Supervision Every 2
lated to the drance to surface the tank, canals and other existing drainage paths are not sediment or other de- Engineers un- | weeks during
hindrance of runoff, soil erosion blocked. bris der RE will the Construc-
and sedimentation monitor tion phase
Program Management, Design and Supervision Consultant Page 42




Ministry of Mahaweli Development and Environment

Mahaweli Water Security Investment Program
UPDATED EMP REVISED INCORPORATING CANAL
DEVIATION (2+820 KM TO 3+860 KM) OF UEC STAGE 1
(0+100 TO 3+860 KM) UEC-ICB-1

Project Activity | Potential Environmen- | Mitigation Action Monitoring Scope Institutional Implementa-
tal Impact Responsibility | tion Sched-
ule
surface run- e Drainage paths associated with the dam and other irrigation e No flood due to con- EO of PIU will
off and soil structures should be improved / erected to drain rain water struction work periodically
erosion properly. e Silt traps in places monitor
o Silt traps will be constructed to avoid siltation into the water- ® No slope failures and Contractor
ways, the tank and canals, where necessary. cuts made according will execute
e To avoid siltation, drainage paths should not be directed to the to technical standards | under the self
tank and irrigation canals and they should be separated from specified in the design | monitoring of
these water bodies e Earth work is done EO of the Con-
e Bund Embankment slopes, slopes of cuts, etc. Shall not be un- during the dry spell tractor
duly exposed to erosive forces. These exposed slopes shall be e Turfing of completed
graded and covered by grass or other suitable materials per embankments/ slopes
the specifications. e Grievance log for any
o Allfills, back fills and slopes should be compacted immediately public complaints re-
to reach the specified degree of compaction and establish- lated to erosion/slope
ment of proper mulch. failures etc
e Work that leads to heavy erosion shall be avoided during the e Visual observation of
raining season. If such activities need to be continued during any turbidity of down-
rainy season prior approval must be obtained from the Engi- stream water ways
neer by submitting a proposal on actions that will be under- and erosion, slope fail-
taken by the Contractor to prevent erosion. ures, deposition of
e The work, permanent or temporary shall consist of measures soil/sediment in the
as per design or as directed by the engineer to control soil ero- agriculture lands
sion, sedimentation and water pollution to the satisfaction of e Earth material & de-
the engineer. Typical measures include the use of berms, dikes bris of the excavated
sediment basins, fibber mats, mulches, grasses, slope drains material is properly
and other devices. All sedimentation and pollution control placed / disposed/ re-
works and maintenance thereof are deemed, as incidental to use for back filling
the earthwork or other items of work and no separate pay- e Surface water quality
ment will be made for their implementation. measurements of the
adjacent water ways
as per the baseline
conditions set at least
6 months prior to the
contract mobilization
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e Disturbance of bio-

ing with the FFPO and conditions laid by the CEA (08/EIA/WA-

avoid migratory sea-

Project Activity | Potential Environmen- | Mitigation Action Monitoring Scope Institutional Implementa-
tal Impact Responsibility | tion Sched-
ule
Impact on Ecological Environment
17.Cut and a. Blocking of migra- e Since the project area is entirely comes within Elahera Gi- e All the aspects related | EO of PIU will | Every 2
cover sec- tory routes of ele- rithale wildlife sanctuary area, the conditions laid down in the to the wildlife, fauna, monitor weeks during
tions through phants and other letter No. ©8/6/1/252-11, dated 16 March 2016 issued by the flora an d habitats the construc-
the wildlife large animals Director General of DWC should be strictly adhered to avoid tion phase
sanctuary b. habitat loss, degra- impacts on wildlife in the project area (Annex 1).
area dation and fragmen- All the labours and the staff working in the site should be
18.Inlet and tation within pro- trained and aware about the working arrangements within the
outlet canal tected areas/natural sanctuary area.
sections to habitats The deep cut sections during the construction stage should
and from c. Animals being have a mechanism to cover daily to avoid injuries/ deaths to
Kongetiya trapped in deep cut the wildlife due to falling into such deep trenches as the pro-
tank sections by falling ject area is highly vulnerable which is located in the wildlife
19.Cut and into it sanctuary area.
cover section | d.Blocking of migra- Wildlife/elephant movements should not be disturbed
across the tory routes of ele- Night time work/stay or movements within the wildlife area is
existing phants and other strictly prohibited.
Elahera- large animals It is required to obtain special permission from DWC and car-
Bakamoona ried out blasting and other activities which shall emanate sub-
rqad. . stantial noise and vibration.
20. Diversion of No new access roads to be developed into the sanctuary area,
eX|s’F|ng road and only the existing paths to be used.
section Suitable mitigatory measures should be taken to reduce con-
struction impacts on existing natural systems such as forest ar-
eas, streams and tanks and wild animals within the project
area.
e. Effect on flora, All works shall be carried out in a manner that the destruction | e Periodical monitoring EO of PIU will Every 2
fauna or biodiversity of the fauna and flora and their habitats is minimized comply- | e Timing of the work to monitor weeks during

the construc-

diversity in the area TER/04/2012) and letter no. ©8/6/1/252-11, dated 16.March son tion phase
due to vegetation 2016 issued by the Director General of DWC e Continuous inspection
clearance of road Garcinia terpnophylla (Figure 2-1), one of the Endangered and
side Endemic tree species as per National Red List 2012, belongs
e There are several
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Monitoring Scope
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Responsibility

Implementa-
tion Sched-
ule

endemic and
threatened fauna
and flora species
which have been
identified during
the ecological sur-
vey in the associ-
ated habitats of the
project areas in-
cluding the identi-
fied borrow sites
Habitat loss and
pollution of water,
including sedimen-
tation, oil-grease
contamination,
emissions due to
the operation of
machinery and ve-
hicles would affect
the survival of such
species

Significant levels of
noise and dust pro-
duced during mate-
rial extraction,
transportation and
construction work,
and due to heavy
machinery there
may be temporary
disturbances to the
animals (especially

to family Clusiaceae, recorded during the tree survey in be-
tween 1+150 km and 1+200 km of the canal trace closer the
stream to be protected /translocated to the plant nursery and
replanted at a suitable habitat within the project area

e If any other similar critical species is found, the same proce-
dure to be followed under the instructions of the Environ-
mental specialist PMDSC

e Construction workers shall be instructed to protect fauna, in-
cluding wild animals and aquatic life as well as their habitats.
Hunting, poaching and unauthorized fishing by project work-
ers is not allowed.

e No solid or liquid waste should be dumped into natural habi-
tats
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migratory birds) in-
habiting in the asso-
ciated wetlands

f. The threat of Close monitoring of transportation, storage of borrowing ma- | ¢ Monthly inspection of | EO of PIU will Frequent
spreading of alien terial for the spread of any invasive species must be done. Ve- soil storage areas, monitor monitoring
invasive species hicles should be covered during transportation. wash down areas, ve- during the

Washing the vehicles periodically to prevent carrying any in- hicle parking areas specific activ-
vasive species and disposal sites for ities take
All the material transporting vehicles must be covered during the presence of weeds place
transportation. Frequent checks for invasive species must be or alien invasive spe-
undertaken by the Environmental Officer of PMU and the cies by an experienced
Contractor (having a sound ecological background). / knowledgeable Envi-

ronmental officer with

e Community awareness

about the invasive

species spreading,

causes, prevention

etc.

g. Impact on aquatic Natural water paths and valleys should be kept free from any | e Records on fish die EO of PIU will Every 2
fauna and flora due obstruction through any kind of construction or disposal of o Turbidity and other monitor weeks during
to possible disturb- soil/rocks etc. water quality parame- the construc-
ances to the existing The project area must be barricaded properly using sand ters tion phase
stream network and bags to avoid disturbances to the naturalized habitats exist-

Kongetiya tank ing at the level crossings
Construction work to be carried out in the dry spell

h. Dispersion of exca- The excavated matter should be timely disposed to the iden- | e Visual inspection Supervision Every 2
vated material in tified disposal sites, so that that dispersion can be avoided. Engineers un- | weeks during
nearby wetlands As far as possible, the excavated material shall be used for der RE will the construc-
and adjoining wild- construction activities like (i) strengthening of bank or (ii) monitor tion phase
life /forest areas formation of embankments. If the material is going to be EO of PIU will

used for this purpose, then it should be timely used, so that periodically
the detrimental effects of the de-silted matter can be mini- monitor
mized Contractor will
execute under
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the self moni-
toring of EO of
the Contractor

Impact on Social Environment

a. Disruption to peo- e At all times, the Contractor shall provide safe and convenient | ® Complaints from the EO & Social & | Every 2

ple due to access passage for vehicles, pedestrians and livestock. Work that af- Community Resettlement weeks

issues

fects the use of existing accesses shall not be undertaken
without providing adequate provisions to the prior satisfac-
tion of the Engineer

The works shall not interfere unnecessarily or improperly
and ensure convenience of public at all times

On completion of the works, all temporary obstructions to
access shall be cleared away, all rubbish and piles of debris
that obstruct access be cleared to the satisfaction of the En-
gineer

Providing advance information to the public about the
planned construction works and activities causing disruption
to access and the temporary arrangements made to give re-
lief to public in order to avoid any inconveniences due to the
construction activities

e Grievance log

Officer of PIU
Resident Engi-
neer of
PMDSC for su-
pervision
Contractor will
execute
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b. Traffic control and e The Contractor shall take all necessary measures for the e Visual Observation EO & Social & When appli-
safety safety of traffic during construction and provide, erect and e Speed limits and re- Resettlement | cable
maintain such barricades, including signs, markings, flags, quired sign boards Officer of PIU
lights and flagmen as may be required by the Engineer for e Complaints from the Resident Engi-
the information and protection of traffic approaching or Community neer of
passing through the construction area. The provision of traf- PMDSC, PRDA
fic safety measures shall be considered incidental to work for supervision
and follow The Institute for Construction Training and Devel- and
opment (ICTAD) guidelines and instructions given by the Po- Contractor will
lice, if any execute
e Vehicles travelling in and out of the PA should maintain a
low speed of less than 30 kmph and require that the contrac-
tor put sign posts in those locations giving speed limits
e Inthe event the road within the PA is blocked by wildlife the
contractor will not disturb the wildlife until they move away
from the path, with noise or other means
Impact on Physical Environment
a. Noise pollution& e The Contractor & the Site Engineer shall ensure to comply e Construction equip- Supervision Every 2
vibration with the mitigatory measures described under Activity # 13 ment - estimated Engineers un- weeks during
(Environmental Impact Management) of this Table 3.1. noise emissions and der RE will the construc-
operating schedules monitor tion
e Allowable noise levels | EO of PIU will
in the boundary of periodically
construction sites are monitor

kept below 75 dB in
day time.
e Operation hours

Contractor will
execute under
the self moni-
toring of EO of
the Contractor

b. Wastes of machin- | e It should be ensured by the executing entity that, the ma- e Visual Inspection and Supervision Every 2
ery or vehicles; chines and vehicles (for the purpose of silt transportation) continuous monitoring | Engineers un- weeks dur-
e The leftover / used should be properly serviced and well-maintained. These der RE will ing the con-
/ discarded oil should be handled by expert staff. monitor struction
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and/or greases e Any leftover/used/discarded oil and/or greases should not be EO of PIU will
could cause envi- allowed to be disposed off at the site, so that the associated periodically
ronmental pollu- pollution can be avoided. monitor
tion, may be water | o Any leftover/ used/ discarded oil/ greases shall be disposed in Contractor
pollution compliance with the CEA regulations and Local Authority will execute
e If the waste goes guidelines. under the self
to canals/water- monitoring of
bodies/other wa- EO of the
ter sources Contractor
e Soil pollution if the
waste remains left
onto the soil sur-
face
c. Intheabsenceofa |e Close supervision should be kept to ensure proper disposal / | e Visual Inspection and Supervision When appli-
comprehensive dis- stockpiling of excavated material and construction waste at continuous monitoring | Engineers un- cable
posal plan, there pre-decided & approved sites, as per the plan (Figure 1-1). ¢ Proper disposal plan in | der RE will
could be overall en- (CEMP should clearly indicate such) place including stor- monitor
vironmental degra- | e After the completion of work in a+ age areas etc. EO of PIU will
dation in that par- | e .narea, it should be ensured that the area gets restored to its |  Public complaints periodically
ticular area. original shape; in addition to this no excess machinery should monitor
d. Degradation/pollu- be kept Contractor will
tion of local water- | o |f there are any excess of excavated material unused for back- execute under
bodies filling, should be disposed in a predicated/ approved site and the self moni-
site need to be treated properly; toring of EO of
the Contractor
e. Hindrance to sur- e Contractor’s activities shall not lead to flooding conditions as e Turbidity of down- Supervision Every 2
face runoff a result of blocked drainage paths and drains. stream water ways Engineers un- | weeks during
f. Increasing the pos- | e The contractor shall take all measures necessary or as erected | ® Public complaints der RE will the construc-
sibilities of erosion by the Engineer to keep all drainage paths and drains clear of monitor tion phase
blockage at all times EO of PIU will
o |f flooding or stagnation of water is caused by contractor’s ac- periodically
tivities, contractors shall provide suitable means to (a) pre- monitor
vent loss of access to any land or property and (b) prevent Contractor will
damage to land and property. Contractor shall compensate execute under
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for any loss of income or damage as a result the self moni-
e Contractor’s activities shall not lead to aggravate floods in toring of EO of
flood prone areas when working in flood prone areas. the Contractor
e When working in flood prone areas during rainy season the
contractor shall avoid storing materials, chemicals and other
items of work in areas where those can be washed away by
the floods.
g. Increasein vehicu- | e A proper traffic management plan should be in place, includ- | e Vehicle fleet Supervision Every 2
lar traffic during ing a route diversion/alternative routes where applicable. e Transport routes Engineers un- weeks during
transport of con- taken by construction | der RE will the construc-
struction materials related vehicles monitor tion phase
e Implementation of EO of PIU will
traffic management periodically
where necessary monitor
Contractor will
execute under
the self moni-
toring of EO of
the Contractor
h. Health problem e The Contractor shall take all precautions to prevent odour e Periodical checks of EO of PIU will Every 2
may occur due to and offensive smell emanating from chemicals and processes Water stagnating monitor weeks dur-
poor sanitation fa- applied in construction works or from labor camps. In a situ- points ing the con-
cilities and breed- ation when/ where odour or offensive smell does occur, the | e Time framing struction
ing of mosquitoes. Contractor shall take immediate action to rectify the situa- e Visual inspection of phase
Poor solid waste tion. The Contractor is responsible for any compensation in- drainage and sanita-
management shall volved with any health issue arisen out of bad odour and of- tion issues
be a major con- fensive smells. To prevent the breeding of vectors, the labor | e Appropriate selection
cern. camps should be kept clean and hygienic. If there is any out- of fill disposal and dis-
break of disease, then the MOH or PHI of the area should be persal locations
informed immediately. PHI and his staff to be requested for | o presence of proper
fumigation anti-mosquitoes chemicals at regular period to sanitation, water sup-
avoid spreading of Dengue, Malaria etc. ply and waste disposal
facilities
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e Complaints from the
Community
e Grievance log
i. Dust, soil & other The Contractor & the Site Engineer shall ensure to comply e Regular watering of
debris materials with the mitigatory measures described under Activity # 14 access roads
are generated dur- (Environmental Impact Management) of this Table 3.1. e Turfing of finished
ing earthworks earthen structures
a. Loss of stripped top Top soil of the agricultural areas and any other productive e Turbidity of down- Supervision Every 2
soil removed dur- areas where it has to be removed for the purpose of this stream water ways Engineers un- | weeks dur-
ing excavation for project shall be stripped to a specified depth of 150mm and | e Public complaints der RE  will ing the con-
edge widening stored in stockpiles of height not exceeding 2m, if directed monitor struction
by the engineer. EO of PIU will phase
If the Contractor is in any doubt on whether to conserve the periodically
topsoil or not for any given area he shall obtain the direction monitor
from the engineer in writing Contractor
Removed top soil could be used as a productive soil when re- will execute
planting/establishing vegetation under the self
Stockpiled topsoil must be returned to cover the areas in- monitoring of
cluding cut slopes where the topsoil has been removed due EO of the Con-
to project activities. Residual topsoil must be distributed on tractor
adjoining/proximate barren areas as identified by the engi-
neer in a layer of thickness of 75mm — 150mm.
Topsoil thus stockpiled for reuse shall not be surcharged or
overburdened. As far as possible multiple handling of topsoil
stockpiles should be kept to a minimum.
Operation & Maintenance Phase
1. Restoration Aggravation of human Implementing the recommendations given by the IUCN e Conditions given by Irrigation De- Bi annually
of the eco- wildlife conflict through the Wildlife Management Plan and EIA report wDC partment
system Habitat degradation Reforestation to be done in 3 times of habitat loss
Increase access to the
sanctuary area
2. Proper water | Increased illegal culti- Water issue from the tanks, which are to be developed un- e Visual inspection Irrigation De- Annually
management der the UEC ICB 1 and ICB3, located closer to the sanctuary partment
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vation and encroach-
ment of wildlife habi-
tats

boundary (Kongetiya, Heerati Oya, Madettewa tanks), only
for the authorized paddy fields which are currently cultivate
using the water of the above tanks. No water issue is al-
lowed for the unauthorized cultivations within the sanctuary
area and it is recommended to get involved an officer from
the DWC during the water management of the above men-
tioned tanks.

Following the conditions lay down by the CEA and DWC,
comprehensive Wildlife Management Plan (WMP) together
with a monitoring programme is prepared by the IUCN as a
consultancy awarded by the PMU, and incorporation of the
recommendations given in the WMP required to be done by
the PMU and Irrigation Department, during the construction
and operation phases.

Note: Any other environmental management action, alternative or mitigatory measure identified in addition to what is stated in the updated EMP, required to be included
in the CEMP and obtain approval from the Environmental Specialist of PMDSC and PMU, prior to implement it on site by the contractor, other third party or through PIU
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Table 3-2 : Environmental Monitoring Plan (EMoP)

Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring Responsibility

Const

ruction Phase

1.

Establishment and mainte-
nance of Contractor’s facili-
ties

Labour camps
Storage / stock piling
areas

Disposal sites
Borrow areas

e Site is not established within areas protected un-
der FFPO and FO

e Site Management Plan for the camp available
and Camp is installed strictly in accordance with
Safety Management Plan

e Labour camps with proper facilities such as
enough spaces, ventilation, beds, mosquito nets,
lavatories, bathing facilities, drinking water are
available

e Waste water collection and treatment is imple-
mented properly

e The sewage system for the camp is planned and
implemented with concurrence from the Local
Public Health Officer (PHI)

e Camp is kept clean from debris, garbage, etc.
Waste is collected and disposed of in approved
sites

e Required approval are granted

e Approved site rehabilitation plan is available

Weekly Self monitoring by EO
of the Contractor
Environmental Officer

of PIU

Surface Run-off, soil ero-
sion, slope failures from hill
slopes

Project area

Soil erosion from cleared ground sections along
anicut axis and LB canal trace

Disposal of excavated unusable soil materials,
dredged material and construction wastes

Soil erosion from excavated soil materials along
canal traces

Placement of soil stockpiles and other erodable
construction material

Silt traps in places

Turfing of completed embankments/ slopes

Every 2 weeks Engineering supervi-
sors and PIU Environ-

mental Officer
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Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring

Responsibility

3. Water quality, Ambient air
Quality, Noise and vibra-
tions, sediment

Along the existing ca-
nal at the identified lo-
cations for the base-
line data collection
During  construction
period and first 3
years of the opera-
tional phase

a) Surface Water Quality
Temperature (oC), pH, Electrical Conductivity
(us/cm), DO (mg/l), BOD (mg/I), COD (mg O2/L),
TDS (mg/l), TSS (mg/l), Turbidity (NTU), Total
coliform, Oil & Grease

b) Ambient Air Quality

Particulate Matter (PM10, PM 2.5), SO2, NO3,
Cco

Quarterly intervals for the
routine monitoring during

the construction phase

Independent accred-
ited laboratory con-
tracted through the
PMDSC under the ap-
proval of PMU

Resident Engineer will
facilitate and Environ-
mental Specialist of

c) Existing Noise Levels PMDSC will supervise
24 hrs measurements and 3 hr measurements
(2 hr Day and 1 Hr night)

d) Existing Vibration level

1 hr measurements

Quarterly intervals for the
routing monitoring during
the construction phase
selecting appropriate
construction activity
which produce significant

noise & vibration (i.e.

blasting activities)

e) Sediment sampling Quarterly intervals for the
Surface and bottom suspended sediment con- routing monitoring dur-
centrations ing the construction

phase

Correcting any envi-
ronmental issue (i.e.
oil spill, sedimenta-
tion, high noise & vi-
bration, upon any
complain of non com-
pliance etc.)

As and when required Self monitoring by EO

of the Contractor

4, Nuisance to general public | Along the canal trace Traffic reports
Road surface of routes used to transport material

Grievance log maintenance

Every 2 weeks GRC, Environmental
Officer, Social and Re-
settlement Officer of

PIU
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Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring Responsibility

Proper disposal of solid,
liguid and construction
waste

Within the project
area and immediate
surrounding

Waste management plan in place and implemen-
tation

Approval for the identified waste dumping sites
Public complaints / Grievance Log maintenance
Visual inspection Visual inspection of camp sites,
project offices and construction sites

Interviews with local authorities for compliance

GRC , Environmental
Officer, Social and Re-
settlement Officer of
PIU

Every 2 weeks

Introduction of weeds and
Alien invasive species

Construction mate-
rial storage areas, ve-
hicle wash down ar-
eas, vegetation and
weed removal during
preconstruction
stage

Monthly inspection of soil storage areas, wash
down areas, vehicle parking areas and disposal
sites for the presence of weeds or alien invasive
species by an experienced / knowledgeable Envi-
ronmental officer with Community awareness
about the invasive species spreading, causes, pre-
vention etc.

Removal techniques, minimizing habitat degrada-
tion and standard disposal practices

Environmental officer
of PIU

Every 4 weeks during the
construction period

Restoration of construc-
tion area, Reinstatement
of borrow areas, tempo-
rary material storage areas
and Areas used for labour
camps and offices

Reinstatement of
construction area
subjected to cut and
cover sections shall
be completed timely
manner following
section wise con-
struction and com-
pletion program. The
reinstated sections
shall be subjected to
tree plantation keep-
ing O&M space.

All  Borrow Areas,
material storage ar-
eas, sites where tem-
porary labour camps

Visual inspection to determine whether these ar-
eas have been properly rehabilitated
Identify whether sites have been invaded by
weeds or alien invasive plant species

Daily, during the end of
Construction period prior
to handover the site

Resident  Engineer,
Environmental officer
of PIU, Environmental
specialist of
PMU/PMDSC

Program Management, Design and Supervision Consultant

Page 55




Ministry of Mahaweli Development and Environment

Mahaweli Water Security Investment Program
UPDATED EMP REVISED INCORPORATING CANAL
DEVIATION (2+820 KM TO 3+860 KM) OF UEC STAGE 1
(0+100 TO 3+860 KM) UEC-ICB-1

Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring Responsibility

and offices were lo-
cated, areas used for
parking construction
related vehicles and
wash down areas for
vehicles

Operation Phase

8.

Human-wildlife conflict
mitigation

UEC area

Level of conflict and effectiveness of the mitiga-
tion measures as per the recommendations given
the ongoing Wildlife management plan carried
out by IUCN

Once a month during the | Irrigation Engineer
cropping season
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4 PROCEDURES FOR DEALING WITH CHANCE FINDS

60. Chance found Flora and Fauna

(i) Under the terms of the construction contract the Contractor is required to take reasonable pre-
cautions to prevent workmen or any other persons from removing and/or damaging any flora
(plants/vegetation) or fauna (animals), including any unlicensed fishing in any water body or
unlicensed hunting/trapping/collecting of any animal

(ii)  If any wild animals — particularly elephants — are found near the construction site at any point
of time, the Contractor is required to immediately upon discovery thereof to notify the Engineer
and carry out any instructions given by the Engineer for dealing with the same

(iii)  The Engineer will report to the nearby office of the Forest Department and/or the local range
or divisional office of the Department of Wildlife Conservation, and will take appropriate
steps/measures in consultation with the respective officials, if required

61. Chance Found Archaeological Property

(i) All fossils, coins, articles of value of antiquity, structures and other remains or things of geolog-
ical or archaeological interest discovered on the site shall be the property of the Government
and shall be dealt with as per provisions of the relevant legislation

(i)  Under the terms of the construction contract the Contractor will take reasonable precautions
to prevent his workmen or any other persons from removing or damaging any such article or
thing. Immediately upon discovery thereof he will notify the Engineer, following which the Con-
tractor will await further instructions from the Engineer for dealing with the find, during which
time all work that might affect the find will be stopped

(iii)  Where appropriate, the Engineer will seek direction from the Archaeological Department of Sri
Lanka and inform the PIU environmental officer to follow the Chance Find Procedures
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5 DESCRIPTION OF PLANNED ENVIRONMENTAL MONITORING

62. The mitigation measures proposed in the working draft of the EMP will be carried out by the
responsible agencies. Table 3-2 presents the monitoring parameters, frequency and responsible agency
for measuring ambient environment quality of different media, such as air, water, vibration etc.

63. The baseline conditions of existing water quality, air quality and noise levels will have been
established before commencement of the construction, through an accredited, CEA approved
laboratory as a third party consultancy appointed with the approval of PMU. The National standards
related to the key parameters are shown in Table 5-1:

Table 5-1 : National Standards related to Key Parameters for Air and Water Quality and Noise

Levels

Environmental Protection License (EPL)

National Environmental Act, No. 47 of 1980 as
amended by Act, Nos. 56 of 1988 and 53 of 2000. |,

Tolerance limits for waste discharge

National Environmental (Protection and Quality) Regu-
lations, No. 1 of 2008

Prohibition of Polythene or any polythene prod-
uct of 20 micron or below in thickness

Order published under the Gazette Notification
No.1466/5 dated 10.10.2006

License for discharge, emission or disposal of
waste/scheduled waste management

Regulations published under the Gazette Notification
No. 1534/18 dated 01.02.2008

Municipal Solid Waste

Order published under the Gazette Notification No.
1627/19 dated 10.11.2009

Air emission, fuel & vehicle importation stand-
ards

Regulations published under the Gazette Notification
No. 1295/11 dated 30.06.2003

Prohibition of Ozone depleting substances

Order published under the Gazette Notification No.
1309/20 dated 10.10.2003

List of vehicle exhaust emission standards

Order published under the Gazette Notification No.
1557/14 dated 09.07.2008

Permissible Ambient Air Quality Standards in re-
lation to class of Air Pollutants

Regulations published under the Gazette Notification
No. 1562/22 dated 15.08.2008

Air emission, fuel & vehicle Importation stand-
ards

Amended Regulations published under the Gazette No-
tification No. 1887/20 dated 05.11.2014 with the cor-
rected Gazette Notification No. 1895/43 dated
02.01.2015

Noise Standards

Order published under the Gazette Notification No.
924/12 dated 23.05.1996

&Order published under the Gazette Notification No.
1738/37 dated 29.12.2011

Vibration standards

CEA interim standards (2008)

Hazardous waste disposal

Schedule VIII of Part 11 of the National Environmental
(Protection & Quality) Regulation No. 1 of 2008, as
amended by the gazette notification No. 1534/18 dated
01.02.2008 for the Scheduled Waste generation and
disposal

64. As of ADB’s SPS (2009), standards related to pollution control and emission need to be met with
Environmental Health and Safety (EHS) guidelines for Air Emissions and Ambient Air Quality (2007)3 and
WHO drinking water quality and effluent standards.

3 www.ifc.org/ehsguidelines

Program Management, Design and Supervision Consultant Page 58


http://www.cea.lk/web/images/pdf/wastemanagement/reg1466-5.pdf
http://www.cea.lk/web/images/pdf/wastemanagement/reg1466-5.pdf
http://www.cea.lk/web/images/pdf/wastemanagement/G%209120%20E.pdf
http://www.cea.lk/web/images/pdf/wastemanagement/G%209120%20E.pdf
http://www.cea.lk/web/images/pdf/wastemanagement/G-11956-(E).pdf
http://www.cea.lk/web/images/pdf/wastemanagement/G-11956-(E).pdf
http://www.cea.lk/web/images/pdf/airqulity/reg1295-11.pdf
http://www.cea.lk/web/images/pdf/airqulity/reg1295-11.pdf
http://www.cea.lk/web/images/pdf/airqulity/reg1309-20.pdf
http://www.cea.lk/web/images/pdf/airqulity/reg1309-20.pdf
http://www.cea.lk/web/images/pdf/acts/1557_14E.pdf
http://www.cea.lk/web/images/pdf/acts/1557_14E.pdf
http://www.cea.lk/web/images/pdf/airqulity/1562_22E%20Ambient%20air%20quality%20-%20english.pdf
http://www.cea.lk/web/images/pdf/airqulity/1562_22E%20Ambient%20air%20quality%20-%20english.pdf
http://www.cea.lk/web/images/pdf/airqulity/1887_20_New_amended_E.pdf
http://www.cea.lk/web/images/pdf/airqulity/1887_20_New_amended_E.pdf
http://www.cea.lk/web/images/pdf/airqulity/1887_20_New_amended_E.pdf
http://www.cea.lk/web/images/pdf/airqulity/1887_20_New_amended_E.pdf
http://www.cea.lk/web/images/pdf/noise/reg924-12.pdf
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6 PROCEDURES FOR SITE REHABILITATION

65. Under the terms of the construction Contract the Contractor is responsible for reinstating
('restoring') areas used for construction purposes to their initial state, whether the initial state was
agricultural land or not, and the procedures to be followed are summarized in Table 6-1. It is required
that the Contractor provides details on the following activities in the CEMP:

Table 6-1 : Procedures Relating to Reinstatement

Clearing/Closure of | e A general site restoration plan should be prepared by the Contractor for the

Construction approval of the Engineer, indicating the methods of reinstatement appropriate for
Sites/Labour each area (including storage yards, borrow areas and quarries), the sequencing of
Camps the different areas of the site and the schedule details. The approved plan is to be

implemented by the Contractor prior to demobilization from the site.

e On completion of the works, all temporary structures will be cleared away, all
rubbish cleared, excreta or other disposal pits or trenches filled in and effectively
sealed off and the site left clean and tidy, at the Contractor’s expenses, to the entire
satisfaction of the Engineer.

Environmental e Where landscape plantation, including grassing of canal banks and edge treatment

Enhancement / of water bodies, is specified or called for in the construction contract, this shall be

Landscaping executed in compliance with either the detailed design or approved typical design
guidelines.

e The Contractor also shall remove all debris, piles of unwanted earth, spoil material
etc. from all workplaces and disposed of at locations designated or acceptable to
the Engineer.
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7 REFORESTATION

66. Reforestation is considered as an extra mitigation measure to be carried out in 1:3 ratio to
compensate the tree felling associated with the project activities and that will be separately instructed
in accordance with specifications provided by the Resident Engineer (after approval by the CEA and
relevant stakeholder agency, Forest or Wildlife department) to be carried out by the Contractor (or by
means of nominated sub-contractor). A Provisional Sum has been included in the Bill of Quantities (BOQ)
to cover the associated costs.
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8 REPORTING & REVIEW

67. Monitoring of impacts requires a proper documentation and reporting system and a computerized
database for the individual issues, including preconstruction, construction and post construction
(operation and maintenance) monitoring results. The database related to each construction contract will
be established and maintained at the site during the construction period and regularly copied to the
PMU/PIU system, to which the PMDSC also has access for overall monitoring of the impacts.

68. The Contractor's monthly progress reports will contain a specific section reporting on
environmental issues, including the results of any testing and verification conducted by the Contractor
during the month. These reports are to be submitted to the Engineer and to the PMU. The monitoring
performed by the PIU Environmental Officer, together with the Engineer's assigned site staff, will also
be reported to the respective PIU Project Director. This report will include any information arising from
the Contractor's monthly report, and the PMDSC Environmental Specialist will be involved in the review
process. Semi Annual Monitoring Report (SAMR) prepared by the PMDSC shall be submitted to the ADB
and CEA by the PMU. Any other monitoring reports, if requested by the EMC, shall be submitted by the
PIU through PMU.
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9 CONTRACTOR'S COSTS

69. The Contractor's costs of establishing the temporary site camps and facilities, including all utilities
and general systems needed during the construction period, are covered under a number of specific
payment items in Bill No.1 (Preliminaries) of the Bill of Quantities of the respective Contract. If it is
envisaged that the Contractor should carry out specific repair and maintenance work to existing roads
over and above his normal responsibility to prevent damage deterioration, this may be covered by a
dedicated payment item to be instructed by the Engineer. A dedicated payment item for clearance and
restoration of the site provides a degree of specific leverage for the Engineer to ensure this is done

properly.

70. Where it is envisaged that specific additional environmental mitigation measures will be required,
which are not the direct responsibility of the Contractor, such as reforestation of areas not affected by
construction activities, a dedicated Provisional Sum or other type of payment item would also be
provided.

71. In general, however, the management of relevant environmental obligations is an intrinsic
element of the Contractor's working method for each type of construction work, and therefore the costs
associated with specific activities or measures would be embedded in the respective payment items for
the actual work.
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ANNEX 1 : CONDITIONAL APPROVAL FOR THE EIA
FROM CEA
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TheMASL is bound 10 ensute that these terms and condiions are adhered to and have full
conzol over a third party that may be involved in project implermentation. The CEA
should have access to the contract documents pertaining to environmental aspects,
entered ‘into by the MASL and atly outside contractors, The conditions in bhis letier
should be imcluded in the contract documents, so that the contractor or sub-tontractor is
held responsible for carrying them out during construction and on completion of the
work.

The MASL would be- held respongible for the breach of any such conditions by any
contractor or sub-countractor,

The MASL shall intimate to CEA the dale of commencement of the project
activities/ construction activities, inclusive of a phased implementation schedule.

# copy of this approval letter and the EIAR should be kept at the project site at all i:fmea
for Purpl::-se of perusal by concerned agencies.

It 15 the duty of the MASLto inform the CEA of any adverse environmental impacts which
may arise during project itiplementation which is not anticipated at this stage. In such an
event, relevant guidelines .and necessary mitigatory measures should be implemented as
dirccted by the CEA. The MASL should engure that such impacts are properly assessed
and addressed even at a later stage of project implementation. . |

The MASL should co-ordinate closely with plarmning agencies, relevant Provincial and
Local Authorities, Divisional Secretaries and other Government Depurtments to resolve
any conflict with existing and future development plans of the area,

Relevant Local Authorities in the project area should be kept informed vegarding the
project activities and should have wrilten approval of the same,

Necessary approval of the Deparl‘mf'nt of Wﬂdhfe Conaervahon (DWC)/Forest
Department (FD) should be obtained for the release of fands belonging to DWC /. FD for
the project activities prior to commencement of construction activities. Trees in the project
area should be enumerated and removed with the COn.b-‘Lﬂtﬂh.Dn of DWC / FD through the
State T:mber Corporannr

Cosis 10 be incurred in giving effect to the implementation of the terms and conditions of
this letter should be borne by the MASL as project immplementation coss.

Any additional conditions stipulated by the CEA as and when required shall be s*rlctl}f
atthered to.
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' ECOLOCICAL asm{:js

The conditions jud down in Lhe letter no. B&/6/1/1/2 2'32—11 dated 16.03.2014 ssued by f:he
Director Generaf, DWC should e bt['].Cﬂj? adhered tu, ko avoid / Iluhg"LtE l.mpacts o1
wildlife in the project area. . _
A comprehensive Wildlife Manﬂgement Plan {WMP} togeth::r wan a m::rmtormg
pmgramme should be prl::pare::l by the MASL in mnsultatl{m WIth the DWC prmr
commenf:mg constraction activities of the pm;ect ' :

This plan should "na_irdy acddress the fo]ln:i‘l;ﬁring;

- Identlhmhon and declaration of additional area as pmtected areas to provide
commuetivity betweeniremaining forest areas for migration of wild animals.
- Identification and implementation of habitat envichment programeq
- Implementation of aninial rescue prograqunes :
~ Identification and permon of Humian Blephant {”nnﬂtct areas and: ‘tequirement of
- electric fencing -
- Comununity based mechanism for mainitehance of electm fences
- - Budgetary allocation for implementation of the WMP.

.- b-:hedule of implementation of the WMP

Qpen canal section should be deslgned in such a way that it wuuld facilitate wild arurn als
_for obtaining their water requlrament and the:r movemeant in consultatmn with the DWC

Small tanks within the. w11dl1fe yeservation should be developed to provide water for
wild animals. No xllefral cultwauon shall be allowed w1l:hm the Wﬂdlie Rescrve uemg
this water. ' : .

ﬁdequ,ﬁte"reservaﬁﬁh for apen canal ‘section should be déma_r.cafed and managed
pmperl}rfor avc-idjng mmmachments. ' B o

R?fﬂrf—*qtatmnf en.[LchmJEnt plantmg should be carried out within the abme 1'Eﬁervatlr_m '
aveas in close cnmﬂtdhon’mth the FD using native tree species. - -

Reforestation PIOETAIME. shcru_‘ld e ¢arried out in any other suitable areas mcmr;lmg the
catchment of Huruluwewa in close congultation with the FD '} DWC using natlve tree
species. Suitable lands for reforestation / regeneration shnuld br: identified in -
CDl'lb‘LIlta Hon w1th the FI). : S

RLfnreatanon ,-’ enrichment areas shoudd he cleml}r ‘marked on a map anﬁ subnutted to

the CEA, FD and DWC to gether with the replan l.mg schedide. .

Exdsting protected areas and pmpmed prmected areas shoulci be ciearl}f mapped ami
submitted to CEA, DWC and FD. :

Wﬂ Llhfe movementa shnuln:l naf be chsf.-urbed due to the construrtmn o;f canaly w1t‘tun the
existing prntected areas ar.d wildlife 111ﬂuer|£e::1 arens. :
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3.1
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35

3.6

3.7

Proposed canals falling within the protected areas should be covered to avoid any
disturbance for wildlife movements.

Mo new roads or any other permanent structures should be constructed Wchm protected
areas without the prior approval of DWC/FD.

Precautions should be taken to reduce construction impacts on existing natural E‘-}"‘?IZE‘!‘I\‘E-
stich as forest areas, streams and tanks and wild andmals within these habitats,

Minimum rumber of trees should be cut during construction. Trees should be preserved
as far as possible along the trace of canal area. Trees may be removed only in cases where
it is absolutely essential, The MASL should take required action to remove such trees in
consultation with the DWC / FD.

Low noise generating measures should be adopted in carrying out blasting activities
within wildlife influenced areas, Necessary guidelines should be Dbtamed from DWC in
this regard.

" HYDROLOGICAL ASPECTS

The MASL should ensure that the riparian rights of the downstream water users will not
be affected in allocating water for UEC diversion from Maragahakanda Reservoir.

The MASL shall formulate proper guidelines on allocation of water for different users
in consultation with the relevant stakeholders, in urdm_‘ to avoid any conflicts.

The chainage.paﬂ'ls or stream crossings should not be disturbed during construction
period. Temporary by pass structures should be provided to streams during the

construction period.

The UEC should be ﬂperated in such a way that the existing natural stream flows are not
retained by the level crossings at KogetiyaWewa , BogahaWewa and MadettawaWewa,

Adequate water should be retained at identified level crossings (Kongetiya, Bogahawewa
and Medettawa tanks) for use of the wildlife of the area as recommended in section 5.1 of
the EIA report in consultation with the DWC.

Necessary measures should be taken to mitigate water pollution due to contaminant
leakage from machinery and workers’ sites during the construction phase.

Required measures should be taken to prevent leakage of grr:m_nﬂ water to the tannel,

Any dewatering of ground water table within the project area including the tunneling
section/s should be monitored during construction phase. In the event any dewatering
occurs as a result of any project activity, the MASL shall take action to mitigate or
compensate the affected parties for any loss in respect of their agricultural productivity in

relation ko these lands.
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5.2

NECESEEI}" pr&ca.uhon ﬁhﬂhld be’ taken Lo ﬁ“.h.?'].d llegal Lappmg of water al Dperl canal
sevhcm - : .

GED LOGICAIL/T, AND S T ABILITY ﬁND SOIL ERD&IUI\ ASPECTS

" Excavation blashng npmatmnq and removal of exlstmg roLk j soil should be done in

accordance with proper engineering designs. Ileight and angle of cutting slopes should
be designed with proper gmiﬂglcal and gemerhmral E].Ef.'a}l&r to avoid ground instability

- and *?IDPE failures.

Larth retaining structures shonld be apphed wherever required to preveat initiation of
local faﬂurea S :

Backfilling of the tempnrarjf tunnel portal area shcruld be pruperly dune in accordance
with standard methods and proper vegeta‘mm cover should ba mtroduced t0 minimize

soil erosion in Su.ch areas,

Adequa te erosion management measures shall be exermaed du_rmg congtruction in ovder
to prevent siltation of swface water bodies at dmvnstream areas, neighlioring mazsh /
paddv ]ands durmg cc:mtrucnnn

Upmt&tmg the .trees should be done with appmpnate EC{_UJP]‘[[E‘J.‘II: to mirimize the
damage to the 5011 : : : :

"*Tamral wate1 patha and valleys should be kept Lree from any obstmctum thmugh any
kind of construction or disposal of scil/rocks et All efforts should be made during
‘canstruction period to avoid adverse impacts on emstmg drainage system / natural
storm pathq of the project area. The mitigatory measures 1r1d1cated in section 5l2ofthe -
EIA report .ﬂhmﬂd be ’ldl'LraIE:d to. :

Exposed areas showld |J-L. kept mutabl}.r pmter:ted to preven’c erasion of e:xussmn crf dusts
du.rmg dry per m-ds : -

~Barth wm‘k should he r:di‘i‘lEd otk darmg Tow rainfall season tcr nrunumze scrﬂ erosion.

DISI’DSAL DF EXCAVAT ED MﬁTEI{IAL

Excavated materials as far as posv.ibie shoald be used in congtruction of road works and
sther construction siteg which are associated with the project. Care must be taken by the
way of adequate safeguards been put in place lo prevent erosiom and wash.mg away of
any U'f this maferial nfo water WEl'jr’ﬂ

Tunnel muck and axcess soil ahc:uid be pmpeﬂjr disposed Io suitable dumping sites. The
cletails regardmg such disposal sites should be submitted to CE& and - approvas -

obfained.
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Soil / debais removed during the preparation of ground for construction of projéct
compencnts should not be dxspmcd / dmnppd into neighboring foresk areas.

SOCIAL ASPRCTS

A detailed socic economic strvey should be carried out covering the proposed

development area in order to identify affected familics, sub families, agricultural lands
and business enterprises in order to serve as baseline data. The data should be used in
the preparation of a sociv infrastructure plan. This data will also help Lo identify new
encroachments in the area.

Suitable relocation sites should be identified in close proximity to the existing dwellings
considering the preference of affected famlies.

A detailed resetilement plan and compensation package shonld be prepared inclusive of
relocation sites. All compensation should be paid on the basis of the principals contained
in the National Involuntary Resettfernent Policy. The resettlement plan and the
compensation package 20 prepared should be subriitted fo the Ministry of Lands for
approval prior {0 commencing construction acHvities.

f‘hcqmsmon of land and payvment of mmpensﬂmn s.muld be expedited in Drder 10
minimize the uncertainty of people. :

L]

In the case of coltivated paddy land coming under the tenant farmer ef,remm,
compensation shcruld be paid to both the landowner and the tenant farmer,

The MASL should initiate a consultative dialogue with the persons 11.1e=:el_1,r to be affected
by the project with immediate effect. They should be kept informed well in advance,
regarding the project components and also the compensation packages as well as the
pfnp-::sed date of commenceiment of project activities.

The MASL should provide necessary compehsation, if existing water sources of the
compunities are affected by the project during construction phase of the project.

Any damages  the existing roads due to implementation of pfaject activities should be
re-routed or medified appropriately in r:rrdel to avmd 1mpacts. on existing transportation

‘systen of the project atea.

A prievance redress mechanigm should be established in order to resolve social
problems of affected community due to implementation of the project as recomunended
it section 5,5 of the BIA report.
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11.1

FKTR:“L{" TIDN {OF C‘DN&TRUCTIDN MATERIAL

(.{(_'II‘L with ’r_qe appmval of- the. (G5&MDB. J‘Lpprmrals [rom the FD j DWE or other
concerned agencieg shmﬂd be mbtamed wherever required.

Reqtrived licenses ./ permits for the operatmn of quarty sités / metal crushers, conerete
bateling plants, asphalt planf:s ete, slmuld he obtained from the ( Ea [/ relevant Local
Authority. . .

RESTDRAI'ID-N / I{EHABII ITATIDN OF CDNSTRUCTIDNS SITES

ﬁbanduned ;:p:tfn:rj,F 51tes, borrow - pits and temporary tramsport routes should be
rehabilitated “and - suitable replanting programmes. 1mpIemented in these areas in

. Cﬂnsu_ltaton with the FD / DWC.

Temporary used. areas shall be restored pmpeﬂ}* and pnst-const—ructmn unusable

. matzrial shall be disposed of in consultation’ with the relevant Local Authorities: The

land used for temporary estabhsl’unenta ghall be restmed up to the leveF crf satts[achms

Rehabllltahon of Construction BII.EI:E ) and spoil clump areas shuu.ld he cnmplel:ed pr;.m to

commissicning of the operational activities, he disturbed areas due to conshuetions of

labor camps, spoil areas, ﬁtmkpﬂe areas, workshc:ps, Ufﬁce etc. shall be rehabilitated and

1ep1anted with smtahle tree SPECIES
WASTE DISI"DSAL

"fvieasurea shmﬂd be taken to prevent discharge. of el mick, LE]I‘EI'lt cement mix,

fuel oil, lubricanls, waste ail,” pﬁlyﬂ wene and .other wasba materials irto water bodies

during construction and npenm:m permd ol separah[m dewce& should be installed
Where ILq_qu‘Ed.. ' : o

Proper Sa.tutﬁl'j" fﬂ.ClIltL'Eﬁ should be provided for the wc:nrk force involved in the

" construction activities.

ARCHAEQLDGICAL‘ ASPECTS

The appro'i?'ifé from the ﬁcpartﬂcnt of Archacology should be obfained priof 0
commencement of the project, If any archeological rermmants are encountered within the

project area suitable INEUSUTES Bhﬂuld be adapted i’cr COTISErvE in cnnmﬂtahnn withi the

‘Archeology Department

' NGISE AND VIBRATI{}N

All cnmh-urt,nnal activitiss shall be carried out in such. way, 80 ad not o aause
nuisance to the wildlife and neighburhood. The noise level during cons bruction shall not
exceed 75 dB (A) froth 06.00 hrs to 27.00 hrs ancl 50 4B {A} from 21 Uﬂ hrg 10 -06. l]D hra to
be measurad at the b-:}unda_ry of the gite. :
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14.2

Appropriate mitigatory measures should be adopted in order to maintain the vibration
levels generated by construction activities, operation of machineries and equipment, and
vehicle transport within the interim stanclards stipulated by the CEA.

Blasting operation if any should be carried out with the approval of the GS&MB, and the
CEA,

TRANSPORTATION OF MATERIAL AND MACHINERY

Suitable action should be taken to identify the routes of transport and to mitigate traffic
1ssues during construction. Required approvals should be obtained from relevant traffic
authorities. i

Transport, loading and unloading of materials shall be carried out in such a way as not
fo cause nuisance to the surrounding environment.

Construction material should be adequately covered during transportation to avoid
wind induced dust and spillage.

The vehicles and the machinery used in the project should be maintained regularly in
order to avoid smoke emissions.

SAFETY/ EMERGENCIES

The MASL shall draw up an Emergency Preparedness Plan. for contingencies such as
issues associated with floods ete. The MASL should ensure that all relevant persormel
are trained and aware of their responsibilities in executing the plan. Copies of the plan
shall be placed at suitable locations and consulted on a regular basis.

ENVIRONMENTAL MANAGEMENT PLAN

The MASL shall forward to the CEA a detailed Environmental Management Plan (EMP)
meorporating the mitigatory measures proposed precisely and the monitoring plan, It
should contain the significant impacts identified at each site, site specific mitigation
measures to be implemented for each significant impact, schedule of implementation of
mifigation measures, parameters to be monitored with intervals/frequencies and the
responsible agencies for implementation of the EMP. The EMP should be approved by
the monitoring committee,

A monitoring cominittee consisting of representatives of FD, CEA, DWC, Trrigation
Department, GS&MB, Department of Agrarian Development, Department of
Archaeology, District Secretary/Matale /Amuadhapura/ Polonnaruwa, Divisional
Secretary, Elahera/ Galenbindunuwewa/ Palugaswewa,/ Hingurakgoda/ Dambulla /
Naula/ Kekirawaand any other member deemed necessary will be appointed by the
CEA to monitor implementation of EMP by the MASL.
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Fenodic cc-mpha.n:e reP:Jrf Shmﬂd be submitted b}-’ the "MASL on pmgress Elf the
impiementation of the BMP.

51.111;2-11313,r lrained quahflad Ufﬁcm,ﬁ 5 whr,) wm:tld be feqpo:nmble fu1 1m'plementatlon of the

EMP shall 1::@ asmgned

This Officar(s) shall act as the contact person(s) for members of the public and shall liaise
with local :ﬁtganizﬁﬁcns. '

All costs mcurre:i by the mumtm’mg committee appointed by the CE.E'L to oversee

: 1mp1em1=ni‘a tion of the EMP shall be borne by the MASL.

Prof. Lal Mervin: Dhartaasisi
Chairman .
CENTRAL ENV[RDNM‘E\ITAL AUTHORITY

CC:

. Secretary ,-’ anislr}r of Mahweh Development and Envitonment

Conservator General of Lorest -/ Forest Deparhnent _
Lommmslmer General / Department of Agrarian Devc—:lnpment
Director General./ Depl. of Wildlife Conservation :
Director General/’ Irrigation Departmant :

Director General / National Building Research Org bamzatnn
Director Gerieral / Dlepartment of ﬁrdmolug}'

Director General / Department of Agriculture

Director General/ Geological Surveys and Mines Bureau

Divisional Secrétary, Elahera/ Galenbindunuwewa/ Palugaswm«raj Ihm;_,:rured(gmt:Ia,zr Pambulla ,.‘

Nawla/ Kekirawa

. Chairman, PradeshiyaSabha, Elahera/ Galenbmdunqua} ngurakgndaf Dambulla /

 Namnla/ Kekirawa
Dirsctor / Central Province f CEA

-Deputy Director / North Central Province /CEA

evtse | fie I jeacy .ln'c.'ll LIEC prﬁm] letier






D88 esodwady ceebnedsind
U FSHFIFHST HTBIBTIYS S Ssemb
DFEPARTMENT OF WILDLIFE CONSERVATION

e elamee - e 811/9, dadBod o, dfecBde

Sygmer sigpeumsd, G, 2117y, mupdyr o5, ugsrapeams
Head Oifice - No. 811/4, Jayanthipura Road, Battaramulla

Bed ot el Qoms B
aangy e, AeE B,
. MEI’ND. } 'E.}&'rﬁ”-"ll-'lgjz—" Walr Ma. } ﬁlﬂ ;- Zmlﬁ.ﬂlié
B @ e,
Y eBicnwmes DO Deds w TmedfoD of HESD He®m OO HEMS @ Db,
Bazn2fmO b 80 Buwmsadod B850 ¥ro wuam die Bobicos wty e@sdmpzrals 1o anedow eae '
28@xie 9 plmdm o Hlie bmvedle

caln s edduiens 98 Biy & oo el v LT ot OBEIA/water/02012 wa
2016.01,13 2emdl §Bee wn Dred.

02, cslo Dmeded g me Gbing SsfosiBe-88ned domb dalBye v grems B8ned gwe
w8 wdh o9 Snfenifey wfnm conmend cmbar wim ombe 0w mdn cald, & gpd
gwm G Hos B B Dw mbelm o D0dd adod 860 O Ice® 208 Do e, evlalm
B8 2eled wdHD 98 cededB pwms w ovm oews emwledd gmcd ehdm
yOsembont off wom iy B0 eBasttees! gy ewsdline®rnedd SodhufOos @ma@;ﬁ ao
wadyfmd exfi, BOE,

21 gimd goe wlsd SaBefe! wo g2 98 md f Hp8 HO0 aduwlnsd Bhud
nE o2 Wmorn emded DwuTad el af gupyl w DedSH0 de ghanom
-gde wpeD e O edf &0 giC g g M BHOm oo th wBBimn eoeD
88 murD a@st mE eznod oce 0BBis1o sl 68 @ uldn ecn s
pE eme w3 @ae.

22 OulEma e 2800 gonefmd @8 mdm endelode, #5380, Sagafm® DE mi
08 853 dpews? a»d nid, acsfer o@ sBare Sownnc mig Dgd
28w Yme =M I8 o dulne ne By pmDed Do B08 e dEe s
arl@. (eEd? g e @Ogm DED wedi amdd ﬁ@ﬂuﬁma@ S i

goe o9,

21 cefn mewed mo 61D D@ Yoo 008800 willme me vl =0f B Dubsiets!
5% o e@einl Fiene B wid Do ol U3 GEm ewmedD omd HO2.

| geiome tosd - 011 2888581 gt | sipue st / Head OWice: D11 2838585
G | gsom (mgwd - 011 2688683 s / Garaeusseo / Fax, 011 2898355
,Eﬂ:;ﬁmi”m oS (oBawp® - 011 28AREA2 . 1520 ¢ Aeomshaes ¢ E-malk. diracior Bdwo.gon bk

J gleua (Bed - 011 2886584 2O B { ausnetTsicemsd f Viabsita: waw gwe.gov [k



2.4

2.5

2.6

23

2.8

29

210

211

@@ gl ead8n e Soline galebm Efe® gmadd gbobuests cpbdf
el Dets! @880 sfemBe B0nwd Owd vulBoe ge, 5800 awe
08w, IxleniBe bl cpme BE w ndd 5O Do ddlse e sac wE
Solips wusend sl a8 gl [cut & cover , double conduit awd tunnel &)
8s] mom e opmilE,

Seiewife G8med whobem Jwiloe Blwved 88D 4d oducd OO
yiwesimdeie Sl of dee ant 0dBas g gmbed Do miegy B4 2om
AH0RD ¢l ernl® w 68 gmbed Dmackdel deleewst gl ny Bacs
BB EEn I8 vo ga embud Do aB® S5 88 mow ebat B3,

cuiBow 9E 98 @dm U9 OCsf gmbnd Jmdef SEwD o wew dee St
@ etmaedhd (Slnice gat) ewo@@0 wed BES,

D88 duife wim gc Db el guisadeest obw e oF ol £58&

- m&am DA Bae ulad mfos Badm and g6 mOgm A8 Dw 48 gedn

wo wu0el wal md DendlslD e o0 wwd A0S,

BB Dmeadio A8 Bedn DS Bunaicir 88 B8 pliglise B8589 Bde wds
mnE 908 508 m® dells S8 s 208 dullls 08 ne D08B fenddm
B0 A5, -

<@ Cnnuadle B6 OmAD Doweddor £ED v om0 OED BEH® tf Tw wyl
& But 49y giems o ESul endd ngwr "DmERSD D Bem® atuemno s
Be B3O wy 08B wermmrTon SEmE ¢I0 BRIE mews abians yiltoem Dxosadics
B8l zon 2@,

o8 Smmdis wDed Suievi3e w BHHdE D vew HEe @ etsledn®,
OP O1F @ qmo Ded Ak Bidn ¥g E90eY slnun® BeD smme Do o
oD dee By’ A58, e ebed goc dme O 8 ODOE ane by Bho
a3 moey 4000 vle JF efnd mdenn 4od &8 DB 4G 0-Dn 3@ Ded 5o
33in m S el D 48590 Dusednm a8 @0,

B0 48500 ubad Ao yaledsl B mim Hledan Bud®n S8,

Gene awriedis -

212

2.13

@28 Dreafond ¢l A58 cwd =iuln ﬁ;}ﬂgtﬁ 8 wom chn fe sdfman
Jrfedi onme ne vyl oswon pxe,

30g gegne wim g3 nnw fnd D083 epfse g 0o gleddede?
mbmlRd ¢og mign »ud ud eubnosl pddfs ddm md wuE Be

et el



2.14

213

2,16

2.17

2.18

219

2,20

2.21
222

2.23

2.24

2.25

226

2.27

2.28

38 wgm gm0 o D Sole a1l me w8 gmd gl @l gE
SO B,

et gngdRipen Do grmeded o@d Deod aH Do 0l nmd wodgn Be
B3 weut Do g,

gecued d0mbm g5 v BED 30 g8 Emdnm g1fof e Do B
DT S .

230 goduon® wbnln Duses! 88 Hen,u il Hoewed! ¥ 8830 Duoward
@wfen S8 DmEB sded eeminoBuind by avfde gn end D0E8
wtlnednln ceedupdte wies oo BG:E 408 G000 BmOyn »E Boe,

Lacetl odaesd godesn DSmmmeBs e 5o 0dlqOn ©g goews O B8H0w
Aol srolnedmndd w S»dD pedulues e¢tbns@mnd edn gefle

LR,

28 ghwie G Lo® @808 Honme o8 gLanmbens somde g Do
@ewd mifie gy,

Dzt doadne Jmue esoMBE w DmedD wddes Bafc 230 &gy @epDm
5oy 588 Sxonfo Be me gae.

Culln sedn 2c g1 e wo wsld Gmeded Sy HES By, omomnes e,
FED Umsatlo E8sF davg O e BESE0 Bhe.d B8 BnOUe e .

@08 Emuntle suneds! OmS8 onbnead @be, H88m ewd ol edugs
2O wdfl Sewod Jeh Dpoced] @ndein DR sBadime ©E gma,

ePE Dommdedt 3858 B808D O vwen PBCBE HRO 8 AI8D elad
Gah &n ernE@. :

Li8 gnlds ne ewznGE B89 o B30 B8oat B H580 od iy om
@ ).

B8 dmumdiced sudmusD v 0® efoemd Dmesmecss 05 @ufs
2235 Dewe! DmaED mecxta e s ime@ulnd BEuf Da Bcaify g,

UnED e conlneluln HeitBrd e 088 Eme@od R gomet
thtfs goumm Acnbold ¢Oas S0 Drowed yoguw sl A0 40wd ma

o .

oBE el emriedd DED 42900 H08D e elinednd evd yoa
w8yl menm eddst ghucon et smdmy clin gomysl BABS e ewy Dl
zodesm ;2 B gno.



220 wBeced mies emmbm ownd D8 wflan 8y Do galsd cufs Dmeadie B
B rh,

230 goa SmoBewcl Bl elmd @edonns e Endd dulds nE gL E4040
e @mome e

231 aB8 Dramdde @8 s8aced aw Dmdlistd afnmd Rem® i HPswed O
ermpizdld gupow 808, Acbn cmrfedl eweadiime eunf B8 suBife
B S8e® Hena D580 godels 6 eclnedsineDs slnuls Smdhd s,

232 o988 8¢ mdn cAn Bud nden Dmedd v D wmomen @pw enes
BEBnD ca@esna emmilm grmadasst B me ¢,

&EAD - BefEal,

e ol o® 8.0 il eddos
Es8E wedulues gilonme fmdad

BDegnd -

GF®D, B eddilm w a8wd @ monae - sl ¢.0.5 m g

gedm o=, do edord wca®, 0w 0ol we 0Bad glumean -mdiEm sLoul e gt
gt dmnctd, § @ S8 ¢8mrSe - - 5 -

wwmmd gilora (puagusinaD) - modydim ep.or8 W gom.es

Al esmdy (@l e’ B wea) - s 6008 ¥ gam.en



Ministry of Mahaweli Development and Environment Mahaweli Water Security Investment Program
UPDATED EMP REVISED INCORPORATING CANAL

DEVIATION (2+820 KM TO 3+860 KM) OF UEC STAGE 1

(0+100 TO 3+860 KM) UEC-ICB-1

ANNEX 2 : FORMAT FOR CONTRACTOR’S SCHEDULE
ON ENVIRONMENT MANAGEMENT

Program Management, Design and Supervision Consultant



() G C ENGINEERING P
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Programme Management, Design and Supervision Consultant (PMDSC) MAHAWELI WATER SECURITY INVESTMENT PROGRAMME (MWSIP)

Contractor’s Schedule on Environmental Safeguard Measures
(This plan should be submitted by the Contractor/EO to the Resident Engineer 7 days prior to every week)

Day of the Date Work Site Scheduled Construction activity (as per the Planned Special mitigatory measure Prepared If No, explain
week (Construction area / burrow list of works) working hours | requirements (If yes pls explain) with

pits/quarry sites/disposal (Day/Night) necessary

yards/TBM sites etc.) resources

(Yes/No)

Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday
Joint Venture Lahmeyer International — Geo Consult GmbH M.R.Chegwin
Programme Management, Design, & Supervision Consultant +94 11 2675063 / +94 77 882 1502

Ministry of Mahaweli Development & Environment

Michael.Chegwin@de.lahmeyer.com
#493, T.B.Jayah Mawatha, Colombo 10, Sri Lanka.



Ministry of Mahaweli Development and Environment Mahaweli Water Security Investment Program
UPDATED EMP REVISED INCORPORATING CANAL

DEVIATION (2+820 KM TO 3+860 KM) OF UEC STAGE 1

(0+100 TO 3+860 KM) UEC-ICB-1

ANNEX 3 : Environmental Monitoring Form A-C

Program Management, Design and Supervision Consultant
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Programme Management, Design and Supervision Consultant (PMDSC)

MAHAWELI WATER SECURITY INVESTMENT PROGRAMME (MWSIP)

ENVIRONMENTAL MONITORING FORMAT 01 - CONSTRUCTION SITE

Instructions to the monitoring officer

e Contractor is notified on all non-conformances and requested to make arrangements on improve-
ment. Notes on Use of Mitigation Monitoring Form

e This form, or an adaptation of it, should be used during routine (preferably weekly) site inspections
by the PIU Environmental Officer/unit or representative (Supervision Consultant) to monitor imple-
mentation of the approved CEMP during the construction phase of MWSIP project contract pack-
ages.

e Routine site inspections should cover all current/relevant construction activities being implemented
on the project site at the time of inspection. Ideally, the Contractor’s Environmental officer/focal
point should accompany the PIU Environmental Officer or representative during routine inspections.

e Once completed, the form should be sent to the Contractor for his information and action including
any photographs. A copy of the completed form is retained in the data management system of the
PIU for reference during subsequent site inspections and for referral during preparation of monitor-
ing reports.

e Column 1 Construction Activity — All current/relevant construction activities taking place on the pro-
ject site, for which mitigation measures are required under the EMP/CEMP, are listed.

e Column 2 Mitigation Measure — Specific mitigation measures required under the EMP/CEMP for the
corresponding construction activity are listed.

e Column 4 Corrective Action Request — Where the inspection identifies non-compliance or ineffective
implementation of a mitigation measure, specific corrective actions are identified, discussed and
agreed with the Contractor including a deadline for effective corrective action.

e Column 5 Resolution Status of Previous CARs — Each subsequent site inspection involves review of
the resolution status of previous CARs. This is useful in assessing the responsiveness of the Contrac-
tor to environmental non compliances and where necessary provides the basis for determining
when a contractual non-compliance penalty may need to be invoked (eg persistent noncompliance /
no response to CAR).

* Mitigation Effectiveness Rating Criteria

1 Very Good 2 Good
3 Fair 4 Poor
5 Very Poor

Attachments: (Eg. Photos, Remarks, Laboratory reports, etc)

Joint Venture Lahmeyer International — Geo Consult GmbH Team Leader: M.R.Chegwin
Programme Management, Design, & Supervision Consultant Telephone: +94 11 2675063 / +94 77 882 1502
Ministry of Mahaweli Development & Environment E-Mail: Michael.Chegwin@de.lahmeyer.com

#493, T.B.Jayah Mawatha, Colombo 10, Sri Lanka.




FORM 01: MITIGATION MONITORING OF THE CONSTRUCTION SITE

Project

Package Contractor

Sub Contractor Scope of Inspection
Weather condition Rainy/windy/sunny/gloomy Date & Time

Name of the Asses-
sor

Position& Organization

Monitoring visit was carried out with the presence of

Work site location and description:

Construction
Activity

Monitoring Parameter (as EMP / CEMP)

Mitigation
Imple-
mented
Yes /No/
NA

Mitigation
Effective*
1to5

Corrective Action
Request

(CAR) including
deadline for
Effective CA.

Resolution Status of
previous CAR

(re-
solved/outstanding
actions required)

Environment

All activities 1. Person in charge on environmental man-
agement is appointed and is present on-site

All activities 2. Person in charge on emergency manage-
ment is appointed and is present on-site

All activities 3. Person in charge on health and safety is
appointed and is present on-site

All activities 4. | Approved CEMP and relevant EIA/IEE reports
available in the site office for the reference

All activities 5. Environment Method Statement (EMS) is
prepared and approved for the particular
week

All activities 6. Grievance log and Environmental Issue log is
available and duly updated

Health & safety

All activities 7. Warning signs and exclusion barriers erected
around work site areas

All activities 8. Workers are provided with and are using the
uniform, applicable safety/protection
equipment for site conditions

All activities 9. Worker’s health checks
implemented

All activities 10. Sanitary-hygienic conditions for workers are
provided: drinking and washing water sup-
ply, mealtime utilities, toilets, rest time,
resting areas etc

All activities 11. | First aid kit is available on-site and is acces-
sible to all workers

All activities 12, Fire extinguisher available

All activities 13. Security/emergency alarms/ lighting etc are

in place

Emergency Response Plan

All activities 14. Copy of ERP and emergency contact list are
available, updated and posted in a visible
place at all work sites

All activities 15. | Accident report maintained

All activities 16. Damage of utilities and/or other structures

managed

Trainings and orientation courses

All activities

17.

Orientation course to identify the work
responsibilities and institutional arrange-
ments held

All activities

18.

Workers briefed on CEMP at time of starting
employment & where new recruitments
take place

All activities

19.

Workers briefed on ERP at time of starting




Construction Monitoring Parameter (as EMP / CEMP) Mitigation Mitigation Corrective Action Resolution Status of
Activity Imple- Effective* Request previous CAR
mented 1to5 (CAR) including (re-
Yes /No/ deadline for solved/outstanding
NA Effective CA. actions required)
employment
All activities 20. | Job-specific environmental and safety train-

ing for workers provided

Public communication and grievance redress mechanism: Environmental issues

All activities

21.

People informed about the project activities
prior to the contractor mobilization

All activities

22.

People are notified on

inconveniences: road closure, stopping
water issue in the canals, drinking water
supply, electricity breaks, etc., Meeting with
community members on

construction activities, environmental im-
pacts and mitigation measures held

All activities

23.

Grievance Log maintained

All activities

24,

Complains observed during the last visit
addressed

All activities

25.

Media engagement taken place

Environmental parameters: Dust Control

Earth work, stock
piling, martial
loading, unloading
and transport,
demolition of
existing structures,
construction waste
disposal, opera-
tion of
quarry/burrow
sites and all other
construction work
related to dust
emissions

26. Construction area is barricaded properly to
avoid spreading dust/emissions etc

27. | Trucks are operating using covers
Material stored under cover suing proper
anchoring systems

28. Tires of trucks / machineries are cleaned
before entering city roads

29. Regular watering of access roads and the
construction site

30. | Turfing of finished earthen structures

31. Dust masks are provided for the workers and
using at the required time

32. | Ambient air quality including dust levels

monitored through an accredited laboratory
during this week

Noise & Vibration Control

Activities related
to producing noise
& vibration such
as, construction
vehicle movement
and machinery
operations, noise
generate from the
labour activities,
blasting, tunnel-
ing, excavations,
burrow and quarry
site operations
etc.

33.

Construction equipment - estimated noise
emissions and operating schedules

34,

Allowable noise levels in the boundary of
construction sites are kept below 75 dB in
day time.

35.

Managed by restricting operating hours

36.

Allowable vibration limits as per the CEA
interim standards (2008)

37.

Stationary construction equipment are kept
at least 500m away from sensitive receptors
(temporary, schools, public places etc.)

38.

Idling of temporary trucks or other equip-
ment are not permitted during periods of
loading / unloading or when they are not in
active use

39.

The vehicles/machineries used by the con-
tractor (specially the high noise & vibration
generating) is as per the list approved by the
RE and no additional are used

Hindrance to surface runoff,

soil erosion and sedimentation

All activities re-
lated to earth
work

40. Drains not blocked by sediment or other
debris

41. No flood due to construction work.

42, Silt traps in places

43, No slope failures and cuts made according to
technical standards specified in the design

44, Earth work is done during the dry spell




Construction
Activity

Monitoring Parameter (as EMP / CEMP)

Mitigation
Imple-
mented
Yes /No/
NA

Mitigation
Effective*
1to5

Corrective Action
Request

(CAR) including
deadline for
Effective CA.

Resolution Status of
previous CAR

(re-
solved/outstanding
actions required)

45.

Turfing of completed embankments/ slopes

46.

Grievance log for any public complaints
related to erosion/slope failures etc

47.

Visual observation of any turbidity of down-
stream water ways and erosion, slope fail-
ures, deposition of soil/sediment in the
agriculture lands

48.

Earth material & debris of the excavated
material is properly placed / disposed/ reuse
for back filling

49.

Surface water quality measurements of the
adjacent water ways as per the baseline
conditions set at least 6 months prior to the
contract mobilization

Environment Pollution / Con

tamination of receptors (water, land, air)

All activities re-
lated to environ-
mental contamina-
tion

50.

The work site and the surrounding area kept
clean free from debris, garbage, etc.

51.

No foul smelling in and around the site

52.

No over flowing of drains/pits etc
No water ways/bodies blocked by the debris

53.

Sign boards in place to direct / notify about
waste / spoil disposal location and mecha-
nism within and around the work site

54.

EPL for waste water treatment facilities and
waste disposal sites are obtained and up-to-
date

55.

Construction wastes are removed within 24
hours from the site

56.

Drainage paths not blocked

57.

Waste water disposal paths not directed to
water ways / open lands

58.

Hazardous material are transported/ stored
and handled as per the safety data sheet

59.

Safety data sheet is available in the office
and stores all the time related to the all
chemicals use

60.

All the locations are well identified and
demarcated for vehicle parking, fuel / lubri-
cants storage, vehicle, machinery and
equipment maintenance and refuelling etc

61.

Above sites are located away from rivers/
water ways, at least 200m away and 100 m
away from the wild life areas/forest areas
etc.

62.

No open burning of waste/ litter/vegetative
parts/plastics or any other material within or
surrounding areas of the construction site

63.

Starting and finishing times of major earth-
works near water bodies stick to the sched-
ule ( during dry period)

64.

Visual observations of waste remains left
onto the soil surface (oil spills, grease
patches, any other chemical spillage etc.)

65.

Vehicles and machinery are up to the stan-
dard operation conditions (standard emis-
sion conditions, no oil/grease leak etc)

Ground water / Surf

ace water resources

TBM Operational
activities / tunnel-
ling

66.

Water leaking in the tunnelling areas

67.

Ground water levels to be monitored




Construction
Activity

Monitoring Parameter (as EMP / CEMP)

Mitigation
Imple-
mented
Yes /No/
NA

Mitigation
Effective*
1to5

Corrective Action
Request

(CAR) including
deadline for
Effective CA.

Resolution Status of
previous CAR

(re-
solved/outstanding
actions required)

All activities asso-
ciated with surface
water ways

68.

Existing canals, streams or water sources
have not been obstructed without relevant
permission of the Engineer.

69.

No any kind of water ways di-
verted/alternated without relevant permis-
sion of the Engineer.

Ecological resources

Felling of trees and
vegetation clear-
ance

70.

The approval from relevant government
agency (Local authority/ DWLC/FD) is ob-
tained for the all pre-identified and marked
trees to be removed which are more than 30
DBH/cm

71.

Trees are removed from the site before
starting the construction activities contact-
ing concerned department (Timber coopera-
tion/ Local authority etc)

72.

Reforestation programme is initiated by the
Contractor as per the guidance given in the
EMP and contract documents

73.

No burning of vegetation parts within the
construction site

74.

Excess vegetation matter is properly dis-
posed or reused

Site maintenance

75.

Proximity to ecological protected ar-
eas/sensitive areas and the relevant maps
displayed on site and guidance on conserva-
tion practices to be

Alien Invasive
Species (AIS)
management
during material
transport, weed
removal, de-
silting, and other
activities which
has a possibility of
spreading AIS

76.

Inspection of soil storage areas, wash down
areas, vehicle parking areas and disposal
sites for the presence of weeds or alien
invasive species by an Environmental officer
who identify the IAS and take necessary
actions to control the spreading (cleaning
vehicles tiers, monthly monitoring of areas
where the material transport etc.)

77.

Poster displayed / hand outs distributed with
the photos of identified IAS to educate
villagers/ labours etc

Canal weed re-
moval/ de-silting

78.

Weeds removed and placed in a way that
drainage will be directed away from the
bank and slope

79.

Transportation and disposal of removed
weed done as per the instructions given by
the Engineer, through the identified routes
and disposal sites to avoid contamination of
associated waterways

All activities

80.

Any project activity within wild life/forest
protected areas strictly avoided

81.

Activities which disturb wild life are avoided
(hunting, poaching, fishing in the waterways,
making noises, lighting during night etc.)

82.

Any records of wildlife deaths, human wild
life conflicts, fish kills in or around the pro-
ject area are recorded in the environmental
log and justify the reasons/actions taken
etc.

83.

The conditions laid in the approval letter
issued by the Wild life department followed
(Annexed with revised EMP)

84.

No extra felling of trees other than the
identified and approved




Construction Monitoring Parameter (as EMP / CEMP) Mitigation Mitigation Corrective Action Resolution Status of
Activity Imple- Effective* Request previous CAR
mented 1to5 (CAR) including (re-
Yes /No/ deadline for solved/outstanding
NA Effective CA. actions required)
85. Reforestation initiated/done as per the
guidance given in the EIA/EMP
86. No solid/liquid waste disposed to the wild
life habitats
87. Elephant fences regularly monitored and
managed as per the guidance given in the
EIA/EMP
88. Environmental log is updated with any issue
related to ecological /wild life disturbance
89. | Any complaints received from DWLC is
addressed immediately
Socio-economic
Rehabilitation/ 90. | All construction activities commence just
construction after Maha season (November - February)
activities related cultivation and construction activities to be
to irrigation canals completed below Full Supply level of the
and tanks canal /tank before commencing next Maha
season
De-silting & reha- 91. | Anytemporary water issues / shortages
bilitation of irriga- managed as per the guidance given in CEMP
tion canals, tanks 92. | Visual observation of any silt material depos-
etc. ited / drained onto the irrigation ar-
eas/paddy field etc.
Activities related 93. | Temporary access roads/ bridges and alter-
to the obstruction native roads provided where necessary
of livelihood 94. | Notice public complaints and social unrest
activities of the 95. | Proper signalling, displays, and community
community, block- awareness
age of access 96. Contractor has provided convenient passage
roads / entrance for vehicles, pedestrians and livestock
etc.
All construction 97. Grievance log is maintained in the project
activities office up to date and the solutions given for
the issues
Increase in vehicu- 98. | Vehicle fleet is managed as per the schedule
lar traffic during 99. | Transport routes taken by construction
transport of con- related vehicles
struction materi- 100. | Traffic management Plan is in place where
als/ waste disposal necessary
etc.
Construction site 101. | Periodical checks of Water stagnating points
management and for any offensive smells emanating from
labour operations chemicals and processes applied in construc-
tion works or from labour camps
102. | Time framing of construction work as per
the schedules approved
103. | Visual inspection of drainage and sanitation
issues
104. | Appropriate selection of fill disposal and
dispersal locations
105. Presence of proper sanitation, water supply
and waste disposal facilities
106. Periodical health checks for the exposed
community in the immediate vicinity and the
labour force/ project staff held
107. Awareness programmes on health manage-
ment held for the community and the pro-
ject staff
108. CSR programmes developed and held to

attract community to achieve project goals




Construction
Activity

Monitoring Parameter (as EMP / CEMP)

Mitigation
Imple-
mented
Yes /No/
NA

Mitigation
Effective*
1to5

Corrective Action
Request

(CAR) including
deadline for
Effective CA.

Resolution Status of
previous CAR

(re-
solved/outstanding
actions required)

Cultural and archaeological

All activities 109.

No work spilled over to the cultural proper-
ties, premises and precincts.

110.

Any artefacts recorded are informed to the
relevant department

Attachments: (Eg. Photos, Remarks, Laboratory reports, etc)

Authorization

Form filled by;

Name:

Signature

Approved by;

Resident Engineer
Date: ..o

Designation:

The monitoring form is dully filled and the information provided is true and up-to-date.

Environmental Officer (PIU)

Date: ..ccoeevveeneene.
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Programme Management, Design and Supervision Consultant (PMDSC)

MAHAWELI WATER SECURITY INVESTMENT PROGRAMME (MWSIP)

Inst

ENVIRONMENTAL MONITORING FORMAT 02- QUARRY / BURROW/ DISPOSAL SITES

ructions to the monitoring officer

Contractor is notified on all non-conformances and requested to make arrangements on improve-
ment. Notes on Use of Mitigation Monitoring Form

This form, or an adaptation of it, should be used during routine (preferably weekly) site inspections
by the PIU Environmental Officer/unit or representative (Supervision Consultant) to monitor imple-
mentation of the approved CEMP during the construction phase of MWSIP project contract pack-
ages.

Routine site inspections should cover all current/relevant construction activities being implemented
on the project site at the time of inspection. Ideally, the Contractor’s Environmental officer/focal
point should accompany the PIU Environmental Officer or representative during routine inspections.
Once completed, the form should be sent to the Contractor for his information and action including
any photographs. A copy of the completed form is retained in the data management system of the
PIU for reference during subsequent site inspections and for referral during preparation of monitor-
ing reports.

Column 1 Construction Activity — All current/relevant construction activities taking place on the pro-
ject site, for which mitigation measures are required under the EMP/CEMP, are listed.

Column 2 Mitigation Measure — Specific mitigation measures required under the EMP/CEMP for the
corresponding construction activity are listed.

Column 4 Corrective Action Request — Where the inspection identifies non-compliance or ineffective
implementation of a mitigation measure, specific corrective actions are identified, discussed and
agreed with the Contractor including a deadline for effective corrective action.

Column 5 Resolution Status of Previous CARs — Each subsequent site inspection involves review of
the resolution status of previous CARs. This is useful in assessing the responsiveness of the Contrac-
tor to environmental non compliances and where necessary provides the basis for determining
when a contractual non-compliance penalty may need to be invoked (eg persistent noncompliance /
no response to CAR).

* Mitigation Effectiveness Rating Criteria
1 Very Good 2 Good
3 Fair 4 Poor
5 Very Poor

Attachments: (Eg. Photos, Remarks, Laboratory reports, etc)

Joint Venture Lahmeyer International — Geo Consult GmbH Team Leader: M.R.Chegwin
Programme Management, Design, & Supervision Consultant Telephone: +94 11 2675063 / +94 77 882 1502
Ministry of Mahaweli Development & Environment E-Mail: Michael.Chegwin@de.lahmeyer.com

#493,

T.B.Jayah Mawatha, Colombo 10, Sri Lanka.




FORM 02: MITIGATION MONITORING OF THE QUARRY / BURROW / DISPOSAL SITES

Project

Package Contractor

Sub Contractor Scope of Inspection
Weather condition Rainy/windy/sunny/gloomy Date & Time

Name of the Asses-
sor

Position& Organization

Monitoring visit was carried out with the presence of

Quarry/ Borrow/Disposal Site location and description:

Monitoring Parameter (as EMP / CEMP) Mitigation
Implemented

Yes / No / NA

Mitigation
Effective*
1to5

Corrective Action
Request

(CAR) including
deadline for
Effective CA.

Resolution Status of
previous CAR
(resolved/outstanding
actions required)

Regulatory measures / Approvals

1.| Sites are identified / boundaries demarcated

2. Site is not established within areas protected
under FFPO and FO

3.| EPLs from CEA have been obtained and not
expired

4. LGA permits are available

5.| Obtained required approvals from the Defense
Ministry to use/transport explosives for quarry
operations

6. Approved site rehabilitation plan is available

7.| Operation manual is available on site

Noise/Vibration management

8. Excessive site noise managed by restricting
operating hours

9.| Noise & vibration level has been checked
periodically
Air quality

10.| Dust control is implemented on dump,
excavation or topsoil stockpile site

11.| Emission from machineries has been con-
trolled.

12.| No harmful/significant dust generation during
quarry operation

13.| All the machineries have been fitted with
proper exhaust silencers

14.| Exhaust silencers have been checked periodi-
cally.

Water quality / Soil

15.| Slopes are stable and no possibilities of erod-
ing / landslides

16.| Sediment laden runoff from excavation or
dumping sites does not enter natural water
courses

17.| No water ways/bodies blocked

18.| Water logging is not evident in the site

19.| No soil/water contamination from

oil/fuel/leachate /debris etc.

Ecological Resources

20.| No damage to critical/ endangered flora/fauna
or habitats identified in the IEE/EIA

21.) No activities related to human - wild life con-
flicts

22.| No spreading of invasive species promoted

Nuisance to human / cultural resources

23.| No unnecessary or improper interference has
been done to the convenience of public,




Monitoring Parameter (as EMP / CEMP) Mitigation Mitigation Corrective Action | Resolution Status of

Implemented Effective* Request previous CAR

Yes / No/ NA 1to5 (CAR) including (resolved/outstanding
deadline for actions required)
Effective CA.

access, occupation of public, private road, or
foot paths.

24.| No nuisance to public due to foul smelling,
dust, noise /vibration etc.

25.| No materials have been stacked or placed to
cause danger or inconvenience to any person
or the public.

26. No work spilled over to the cultural properties,
premises and precincts.

27.| Tires of vehicles are free of mud and entrained
material before entering public roads

28.| Public roads are cleaned of any material
dropped during transit

29. No significant fuel and oil spills visible in the
excavated or dumping area

30.| Haul trucks use tarpaulins to cover loads for
transportation on public roads

31.| Haul truck tailgates and sides fit properly and
do not allow material to fall on public roads

32.| Haulage routes and the vehicle fleet schedules
are strictly followed to ensure no traffic con-
gestions

Site maintenance and safety

33.| Surface of the site is properly maintained

34.] Contractor has taken necessary measures for
the safety

35.| Workers’ safety has been assured supplying
and wearing helmets, jackets, boots and mars
and ear plugs etc.

36. Hazardous waste disposal is done as per the
CEA standards

Attachments: (Eg. Photos, Remarks, Laboratory reports, etc)

Authorization
The monitoring form is dully filled and the information provided is true and up-to-date.
Form filled by;

Name: Designation:

Signature

Approved by;

Resident Engineer Environmental Officer (PIU)
Date: ..o Date: .ocoovvreee.
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Programme Management, Design and Supervision Consultant (PMDSC)

MAHAWELI WATER SECURITY INVESTMENT PROGRAMME (MWSIP)

Inst

ENVIRONMENTAL MONITORING FORMAT 03- LABOUR CAMPS & CONTRACTOR'’S
FACILITIES & EQUIPMENTS

ructions to the monitoring officer

Contractor is notified on all non-conformances and requested to make arrangements on improve-
ment. Notes on Use of Mitigation Monitoring Form

This form, or an adaptation of it, should be used during routine (preferably weekly) site inspections
by the PIU Environmental Officer/unit or representative (Supervision Consultant) to monitor imple-
mentation of the approved CEMP during the construction phase of MWSIP project contract pack-
ages.

Routine site inspections should cover all current/relevant construction activities being implemented
on the project site at the time of inspection. Ideally, the Contractor’s Environmental officer/focal
point should accompany the PIU Environmental Officer or representative during routine inspections.
Once completed, the form should be sent to the Contractor for his information and action including
any photographs. A copy of the completed form is retained in the data management system of the
PIU for reference during subsequent site inspections and for referral during preparation of monitor-
ing reports.

Column 1 Construction Activity — All current/relevant construction activities taking place on the pro-
ject site, for which mitigation measures are required under the EMP/CEMP, are listed.

Column 2 Mitigation Measure — Specific mitigation measures required under the EMP/CEMP for the
corresponding construction activity are listed.

Column 4 Corrective Action Request — Where the inspection identifies non-compliance or ineffective
implementation of a mitigation measure, specific corrective actions are identified, discussed and
agreed with the Contractor including a deadline for effective corrective action.

Column 5 Resolution Status of Previous CARs — Each subsequent site inspection involves review of
the resolution status of previous CARs. This is useful in assessing the responsiveness of the Contrac-
tor to environmental non compliances and where necessary provides the basis for determining
when a contractual non-compliance penalty may need to be invoked (eg persistent noncompliance /
no response to CAR).

* Mitigation Effectiveness Rating Criteria
1 Very Good 2 Good
3 Fair 4 Poor
5 Very Poor

Attachments: (Eg. Photos, Remarks, Laboratory reports, etc)

Joint Venture Lahmeyer International — Geo Consult GmbH Team Leader: M.R.Chegwin
Programme Management, Design, & Supervision Consultant Telephone: +94 11 2675063 / +94 77 882 1502
Ministry of Mahaweli Development & Environment E-Mail: Michael.Chegwin@de.lahmeyer.com

#493,

T.B.Jayah Mawatha, Colombo 10, Sri Lanka.




FORM 03: MITIGATION MONITORING OF THE LABOUR CAMPS & CONTRACTOR’S FACILITIES &

EQUIPMENTS
Project
Package Contractor
Sub Contractor Scope of Inspection
Weather condition : | Rainy/windy/sunny/gloomy Date & Time
Name of the Asses- Position& Organization
sor

Monitoring visit was carried out with the presence of

Quarry/ Borrow/Disposal Site location and description:

Monitoring Parameter (as EMP / CEMP) Mitigation
Implemented
Yes / No/ NA

Mitigation
Effective*
1to5

Corrective Action
Request

(CAR) including
deadline for
Effective CA.

Resolution Status of
previous CAR
(resolved/outstanding
actions required)

1.| Sites are identified / boundaries demarcated

2. Site is not established within areas protected
under FFPO and FO

3.| EPLs from CEA have been obtained and not
expired

4. LGA permits are available

5. Approved site rehabilitation plan is available

6. Site Management Plan for the camp available
and Camp is installed strictly in accordance
with Safety Management Plan

7.| Labour camps with proper facilities such as
enough spaces, ventilation, beds, mosquito
nets, lavatories, bathing facilities, drinking
water are available

8.| Waste water collection and treatment is
implemented properly

9.| The sewage system for the camp is planned
and implemented with concurrence from the
Local Public Health Officer (PHI)

10.| Camp is kept clean from debris, garbage, etc.
Waste is collected and disposed of in approved
sites

11.| Vehicles’ and machinery parking and mainte-
nance is organized properly: re-fuelling, clean
repair etc.

12.| Fuel, chemicals, lubricants and other liquid
materials’ storage is organized properly in
accordance with ERP

13.| Storage of hazardous material is organized
properly in accordance with ERP

14.| The required training , notices and sign boards
in and around the site related to good con-
struction & engineering practices, occupa-
tional health and safety, commutable diseases,
good behavioural practices shall be facilitated
by the contractor at the labor recruitment

15.| Safety gear for workers has been supplied

16.| Medical centre/ambulance room is available
with nurse and fist aid medicine

17.| A vehicle is available to take patients immedi-
ately to the hospital

18.| Excessive site noise managed by restricting
operating hours

19.| Water logging is not evident in the site

20.| No soil/water contamination from
oil/fuel/leachate /debris etc




Monitoring Parameter (as EMP / CEMP) Mitigation Mitigation Corrective Action | Resolution Status of

Implemented Effective* Request previous CAR

Yes / No/ NA 1to5 (CAR) including (resolved/outstanding
deadline for actions required)
Effective CA.

21,

Not facilitating for human - wild life conflicts

22,

No unnecessary or improper interference has
been done to the convenience of public,
access, occupation of public, private road, or
foot paths

Attachments: (Eg. Photos, Remarks, Laboratory reports, etc)

Authorization

The monitoring form is dully filled and the information provided is true and up-to-date.
Form filled by;

Name: Designation:

Signature

Approved by;

Resident Engineer Environmental Officer (PIU)
Date: .coveeveenns Date: ....cccevvvennenn.




Ministry of Mahaweli Development and Environment Mahaweli Water Security Investment Program
UPDATED EMP REVISED INCORPORATING CANAL
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(0+100 TO 3+860 KM) UEC-ICB-1

ANNEX 4 : TREE LIST IDENTIFIED FOR FELLING
UEC-ICB-1
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Annex 1: Tree List UEC ICB 1 along the canal trace from 0+350 to 3+800 km within 40 m belt

ABBREVIATIONS

TS — Taxonomic Status, N — Native, | — Introduced or Exotic, NCS — National Conservation Status, VU — Vulnerable, NT - Near Threatened, EN - Endan-

gered, GBH - Girth at Breast Height, VL - Very large

GBH (cm
Canal Trace Tree No Family Old Family New Scientific Name CommonName | TS | NCS | Trunk Tru(nk ! Trunk
1 2 3
From 0+900 km to 1 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 177
3+800 km (from 2 Myrtaceae Myrtaceae Syzygium cumini Madan N 135 140 165
Naula Elahera road 3 . i e
towards Kongetiya 3 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 116
reservoir 4 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 119
5 Verbenaceae Lamiaceae Vitex altissima Milla N NT 94
6 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 154
7 Myrtaceae Myrtaceae Syzygium cumini Madan N 111
8 Sterculiaceae Malvaceae Sterculia foetida Thelambu N 161
9 Sapindaceae Sapindaceae Schleichera oleosa Koon N 115 156
10 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 92
11 Sapindaceae Sapindaceae Schleichera oleosa Koon N 90
12 Myrtaceae Myrtaceae Syzygium cumini Madan N 145
13 Meliaceae Meliaceae Chukrasia tabularis Hulan Hik N NT 94
14 Celastraceae Celastraceae Cassine glauca Neralu E 112
15 Meliaceae Meliaceae Chukrasia tabularis Hulan Hik N NT 94
16 Myrtaceae Myrtaceae Syzygium cumini Madan N 255
17 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 90

Joint Venture Lahmeyer International — Geo Consult GmbH
Programme Management, Design, & Supervision Consultant

Ministry of Mahaweli Development & Environment
#493, T.B.Jayah Mawatha, Colombo 10, Sri Lanka.

Telephone:

E-Mail:

Team Leader: M.R.Chegwin
+94 11 2675063 / +94 77 882 1502

Michael.Chegwin@de.lahmeyer.com




Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3

18 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 132

19 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 140

20 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 167

21 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 106

22 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 150

23 Meliaceae Meliaceae Chukrasia tabularis Hulan Hik N NT 101

24 Euphorbiaceae | Phyllanthaceae | Margaritaria indicus Karawu N VU 171

25 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 90

26 Verbenaceae Lamiaceae Vitex altissima Milla N NT 126

27 Euphorbiaceae | Phyllanthaceae | Margaritaria indicus Karawu N VU 90

28 Sapindaceae Sapindaceae Schleichera oleosa Koon N 168

29 Myrtaceae Myrtaceae Syzygium cumini Madan N 180 107

30 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 104

31 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 181

32 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 120

33 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 141 116 124
34 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 174

35 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 179 177

36 Tiliaceae Malvaceae Grewia damine Daminiya N 242

37 Sapindaceae Sapindaceae Schleichera oleosa Koon N 139

38 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 160

39 Meliaceae Meliaceae Chukrasia tabularis Hulan Hik N NT 118

40 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 112 108

41 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 137 115

42 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 157




Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3

43 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 162

44 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 173

45 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 98

46 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 97

47 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 112

48 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 118

49 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 99

50 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 132

51 Sapindaceae Sapindaceae Schleichera oleosa Koon N 114

52 Tiliaceae Malvaceae Grewia damine Daminiya N 170

53 Tiliaceae Malvaceae Grewia damine Daminiya N 167

54 Verbenaceae Lamiaceae Vitex altissima Milla N NT 90 80 82
55 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 90

56 Verbenaceae Lamiaceae Vitex altissima Milla N NT 90

57 Verbenaceae Lamiaceae Vitex altissima Milla N NT 119

58 Verbenaceae Lamiaceae Vitex altissima Milla N NT 115

59 Ebenaceae Ebenaceae Diospyros ovalifolia Kunumella N 102

60 Verbenaceae Lamiaceae Vitex altissima Milla N NT 90 78

61 Rubiaceae Rubiaceae Psydrax dicoccos Gal Panderu N 74

62 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 90

63 Verbenaceae Lamiaceae Vitex altissima Milla N NT 70

64 Verbenaceae Lamiaceae Vitex altissima Milla N NT 85 69

65 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 103 85

66 Moraceae Moraceae Ficus sp. Nuga N VL

67 Verbenaceae Lamiaceae Vitex altissima Milla N NT 108




Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3
68 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 114
69 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 156
70 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 103
71 Verbenaceae Lamiaceae Vitex altissima Milla N NT 128
72 Verbenaceae Lamiaceae Vitex altissima Milla N NT 110
73 Euphorbiaceae | Phyllanthaceae | Margaritaria indicus Karawu N VU 70
74 Sapindaceae Sapindaceae Schleichera oleosa Koon N 107
75 Sapindaceae Sapindaceae Schleichera oleosa Koon N 85
76 Flacourtiaceae | Achariaceae Hydnocarpus venenata Makulu E 95
77 Sapindaceae Sapindaceae Schleichera oleosa Koon N 96
78 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 113
79 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 270
80 Datiscaceae Tetramelaceae | Tetrameles nudiflora Niguna N 265
81 Datiscaceae Tetramelaceae | Tetrameles nudiflora Niguna N 270
82 Datiscaceae Tetramelaceae | Tetrameles nudiflora Niguna N 263
83 Verbenaceae Lamiaceae Vitex altissima Milla N NT 111
84 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 230
85 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 114
86 Verbenaceae Lamiaceae Vitex altissima Milla N NT 98
87 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 126
88 Verbenaceae Lamiaceae Vitex altissima Milla N NT 113
89 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 139 95
90 Verbenaceae Lamiaceae Vitex altissima Milla N NT 114
91 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 117
92 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 147




Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3
93 Myrtaceae Myrtaceae Syzygium cumini Madan N 130
94 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 147
95 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 98
96 Myrtaceae Myrtaceae Syzygium cumini Madan N 124 80
97 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 179
98 Apocynaceae Apocynaceae Alstonia scholaris Ruk Attana N 127
99 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 125
100 Verbenaceae Lamiaceae Vitex altissima Milla N NT 94
101 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 120
102 Moraceae Moraceae Ficus sp. Nuga N 320
103 Verbenaceae Lamiaceae Vitex altissima Milla N NT 112
104 Sapindaceae Sapindaceae Schleichera oleosa Koon N 146
105 Moraceae Moraceae Ficus sp. Nuga N 310
106 Verbenaceae Lamiaceae Vitex altissima Milla N NT 123
107 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 105
108 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 96
109 Bighoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 115
110 Verbenaceae Lamiaceae Vitex altissima Milla N NT 92
111 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 142
112 Bighoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 133
113 Verbenaceae Lamiaceae Vitex altissima Milla N NT 121
114 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 98
115 Bighoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 126
116 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 106
117 Verbenaceae Lamiaceae Vitex altissima Milla N NT 101




Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3
118 Sapindaceae Sapindaceae Schleichera oleosa Koon N 95
119 Bignhoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 96
120 Verbenaceae Lamiaceae Vitex altissima Milla N NT 121
121 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 124
122 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 122
123 Tiliaceae Malvaceae Grewia damine Daminiya N 90 83 82
124 Euphorbiaceae | Phyllanthaceae | Bridelia retusa Ketakeela N 156
125 Tiliaceae Malvaceae Grewia damine Daminiya N 137
126 Tiliaceae Malvaceae Grewia damine Daminiya N 118
127 Verbenaceae Lamiaceae Vitex altissima Milla N NT 99
128 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 95
129 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 177
130 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 109
131 Verbenaceae Lamiaceae Vitex altissima Milla N NT 101
132 Verbenaceae Lamiaceae Vitex altissima Milla N NT 106
133 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 131
134 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 170
135 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 168
136 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 97
137 Verbenaceae Lamiaceae Vitex altissima Milla N NT 95
138 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 125
139 Verbenaceae Lamiaceae Vitex altissima Milla N NT 101
140 Euphorbiaceae | Phyllanthaceae | Bridelia retusa Ketakeela N 92
141 Verbenaceae Lamiaceae Vitex altissima Milla N NT 97
142 Sapindaceae Sapindaceae Schleichera oleosa Koon N 195




Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3
143 Moraceae Moraceae Ficus sp. Nuga N VL
144 Moraceae Moraceae Ficus sp. Nuga N VL
145 Myrtaceae Myrtaceae Syzygium cumini Madan N 198
146 Datiscaceae Tetramelaceae | Tetrameles nudiflora Niguna N 170
147 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 160
Picrodendracea
148 Euphorbiaceae | e Mischodon zeylanicus Tammanna N 99
149 Verbenaceae Lamiaceae Vitex altissima Milla N NT 90
150 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 154
151 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 107
152 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 90
153 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 105
154 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 112
155 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 116
156 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 127
157 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 147
158 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 210
159 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 95
160 Euphorbiaceae | Phyllanthaceae | Margaritaria indicus Karawu N VU 90
161 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 105
162 Celastraceae Celastraceae Cassine glauca Neralu E 97
163 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 95
164 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 94
165 Celastraceae Celastraceae Cassine glauca Neralu E 108
166 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 205
167 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 92




Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3

168 Rubiaceae Rubiaceae Mitragyna parvifolia Helamba N 104

169 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 116

170 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 101

171 Sapindaceae Sapindaceae Schleichera oleosa Koon N 310

172 Verbenaceae Lamiaceae Vitex altissima Milla N NT 109

173 Myrtaceae Myrtaceae Syzygium cumini Madan N 90

174 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 105

175 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 132

176 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 178

177 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 125

178 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 115
Picrodendracea

179 Euphorbiaceae | e Mischodon zeylanicus Tammanna N 104

180 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 127
Picrodendracea

181 Euphorbiaceae | e Mischodon zeylanicus Tammanna N 105

182 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 149

183 Sapindaceae Sapindaceae Schleichera oleosa Koon N 96
Picrodendracea

184 Euphorbiaceae | e Mischodon zeylanicus Tammanna N 97

185 Rubiaceae Rubiaceae Haldina cordifolia Kolon 119

186 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 104

187 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 132

188 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 95 92

189 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 105

190 Sapindaceae Sapindaceae Schleichera oleosa Koon N 135




Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3
191 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 91
192 Bignhoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 106
193 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 108
194 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 102
Picrodendracea
195 Euphorbiaceae | e Mischodon zeylanicus Tammanna N 92
196 Verbenaceae Lamiaceae Vitex altissima Milla N NT 90
197 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 100
198 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 101
199 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 128
200 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 108
201 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 101
202 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 135
203 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 99
204 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 144
205 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 115
206 Myrtaceae Myrtaceae Syzygium cumini Madan N 103 93
207 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 123
208 Myrtaceae Myrtaceae Syzygium cumini Madan N 91
209 Rubiaceae Rubiaceae Mitragyna parvifolia Helamba N 116
210 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 320
211 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 92
212 Myrtaceae Myrtaceae Syzygium cumini Madan N 131
213 Myrtaceae Myrtaceae Syzygium cumini Madan N 190 143
214 Myrtaceae Myrtaceae Syzygium cumini Madan N 107
215 Bighoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 96




Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3

216 Myrtaceae Myrtaceae Syzygium cumini Madan N 220 235 240
217 Bignhoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 130

218 Verbenaceae Lamiaceae Vitex altissima Milla N NT 94

219 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 94

220 Sapindaceae Sapindaceae Schleichera oleosa Koon N 240

221 Meliaceae Meliaceae Chukrasia tabularis Hulan Hik N NT 102

222 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 120

223 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 90

224 Moraceae Moraceae Ficus sp. Nuga N VL

225 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 110 161

226 Oleaceae Oleaceae Chionanthus zeylanica Geratiya N 105

227 Moraceae Moraceae Ficus sp. Nuga N VL

228 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 105

229 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 101

230 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 117

231 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 110

232 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 176

233 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 190

234 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 91

235 Fabaceae Fabaceae Bauhinia racemosa Mayila N 119

236 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 96

237 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 108

238 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 101

239 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 145

240 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 92
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Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3
241 Rutaceae Rutaceae Pleiospermium alatum Tumpat Kurundu N 108
242 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 91
243 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 120
244 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 165
245 Verbenaceae Lamiaceae Vitex altissima Milla N NT 90
246 Moraceae Moraceae Ficus sp. Nuga N VL
247 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 103
248 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 106
249 Sapindaceae Sapindaceae Sapindus emarginata Kaha Penela N 144
250 Ebenaceae Ebenaceae Diospyros ebenum Kaluwara N EN 180
251 Euphorbiaceae | Euphorbiaceae | Sapium insigne Tel Kaduru N 124
252 Verbenaceae Lamiaceae Vitex altissima Milla N NT 171
253 Verbenaceae Lamiaceae Vitex altissima Milla N NT 102
254 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 101
255 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 117
256 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 131
257 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 106
258 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 102
259 Verbenaceae Lamiaceae Vitex altissima Milla N NT 99
260 Myrtaceae Myrtaceae Syzygium cumini Madan N 107
261 Verbenaceae Lamiaceae Vitex altissima Milla N NT 139
262 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 95
263 Rubiaceae Rubiaceae Mitragyna parvifolia Helamba N 96
264 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 106
265 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 156
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Canal Trace

GBH (cm
Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk Tru(nk : Trunk
1 2 3
266 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 165
267 Tiliaceae Malvaceae Grewia damine Daminiya N 111
268 Myrtaceae Myrtaceae Syzygium cumini Madan N 180
269 Fabaceae Fabaceae Erythrina fusca Yak Erabadu N NT 96
270 Fabaceae Fabaceae Erythrina fusca Yak Erabadu N NT 104
271 Myrtaceae Myrtaceae Syzygium cumini Madan N 149
272 Oleaceae Oleaceae Chionanthus zeylanica Geratiya N 119
273 Verbenaceae Lamiaceae Vitex altissima Milla N NT 136
274 Oleaceae Oleaceae Chionanthus zeylanica Geratiya N 122
275 Euphorbiaceae | Euphorbiaceae | Sapium insigne Tel Kaduru N 124
276 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 92
277 Oleaceae Oleaceae Chionanthus zeylanica Geratiya N 95
278 Sapindaceae Sapindaceae Schleichera oleosa Koon N 125
279 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 127
280 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 98
281 Ebenaceae Ebenaceae Diospyros ebenum Kaluwara N EN 93
282 Sapindaceae Sapindaceae Schleichera oleosa Koon N 142
283 Fabaceae Fabaceae Erythrina fusca Yak Erabadu N NT 107
284 Sapindaceae Sapindaceae Schleichera oleosa Koon N 149
285 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 93
286 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 179
287 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 106
288 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 115
289 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 92
290 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 117
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Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3
291 Moraceae Moraceae Ficus sp. Nuga N VL
292 Moraceae Moraceae Ficus sp. Nuga N VL
293 Fabaceae Fabaceae Erythrina fusca Yak Erabadu N NT 132
294 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 107
295 Tiliaceae Malvaceae Grewia damine Daminiya N 104
296 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 98
297 Tiliaceae Malvaceae Grewia damine Daminiya N 101
298 Tiliaceae Malvaceae Grewia damine Daminiya N 90
299 Fabaceae Fabaceae Bauhinia racemosa Mayila N 123
300 Sapindaceae Sapindaceae Schleichera oleosa Koon N 111
301 Euphorbiaceae | Phyllanthaceae | Bridelia retusa Ketakeela N 134
302 Tiliaceae Malvaceae Grewia damine Daminiya N 134
303 Rubiaceae Rubiaceae Mitragyna parvifolia Helamba N 102
304 Myrtaceae Myrtaceae Syzygium cumini Madan N 133
305 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 148
306 Myrtaceae Myrtaceae Syzygium cumini Madan N 198
307 Sapindaceae Sapindaceae Schleichera oleosa Koon N 93
308 Rubiaceae Rubiaceae Mitragyna parvifolia Helamba N 123
309 Sapindaceae Sapindaceae Schleichera oleosa Koon N 113
310 Bighoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 120
311 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 90
312 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 120
313 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 130
314 Sapindaceae Sapindaceae Sapindus emarginata Kaha Penela N 129
315 Verbenaceae Lamiaceae Vitex altissima Milla N NT 112
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Canal Trace

GBH (cm)

Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3
316 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 124
317 Tiliaceae Malvaceae Grewia damine Daminiya N 103
318 Sapindaceae Sapindaceae Schleichera oleosa Koon N 116
319 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 184
320 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 214
321 Sapindaceae Sapindaceae Sapindus emarginata Kaha Penela N 117
322 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 138
323 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 103
324 Rutaceae Rutaceae Chloroxylon swietenia Burutha N VU 96
325 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 230
326 Ebenaceae Ebenaceae Diospyros ebenum Kaluwara N EN 123
327 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 113
328 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 112
329 Sapindaceae Sapindaceae Sapindus emarginata Kaha Penela N 102
330 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 98
331 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 165
332 Ebenaceae Ebenaceae Diospyros ebenum Kaluwara N EN 186
333 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 184
334 Sapindaceae Sapindaceae Sapindus emarginata Kaha Penela N 110
335 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 172
336 Verbenaceae Lamiaceae Vitex altissima Milla N NT 93
337 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 126
338 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 124
339 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 150
340 Rutaceae Rutaceae Pleiospermium alatum Tumpat Kurundu N 105
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Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk | Trunk | Trunk
1 2 3

341 Rubiaceae Rubiaceae Psydrax dicoccos Gal Panderu N 123

342 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 193

343 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 175

344 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 197

345 Rubiaceae Rubiaceae Psydrax dicoccos Gal Panderu N 102

346 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 139

347 Rubiaceae Rubiaceae Psydrax dicoccos Gal Panderu N 93

348 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 332

349 Verbenaceae Lamiaceae Vitex altissima Milla N NT 290

350 Moraceae Moraceae Ficus sp. Nuga N VL

351 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 130

352 Verbenaceae Lamiaceae Vitex altissima Milla N NT 215

353 Verbenaceae Lamiaceae Vitex altissima Milla N NT 90

354 Myrtaceae Myrtaceae Syzygium cumini Madan N 160 148 92
355 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 138

356 Sapindaceae Sapindaceae Schleichera oleosa Koon N 140

357 Verbenaceae Lamiaceae Vitex altissima Milla N NT 164

358 Fabaceae Fabaceae Bauhinia racemosa Mayila N 131

359 Moraceae Moraceae Ficus sp. Nuga N VL

360 Ebenaceae Ebenaceae Diospyros malabarica Timbiri N 118 107

361 Verbenaceae Lamiaceae Vitex altissima Milla N NT 91

362 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 125

363 Euphorbiaceae | Phyllanthaceae | Margaritaria indicus Karawu N VU 146

364 Verbenaceae Lamiaceae Vitex altissima Milla N NT 283

365 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 96
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Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk Tru(nk : Trunk
1 2 3

366 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 97

367 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 111

368 Anacardiaceae | Anacardiaceae Mangifera zeylanica Etamba E 134

369 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 122

370 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 139

371 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 165

372 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 111

373 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 138

374 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 144

375 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 107

376 Myrtaceae Myrtaceae Syzygium cumini Madan N 317

377 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 100

378 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 155

379 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 152 111

380 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 164

381 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 123

382 Flacourtiaceae | Achariaceae Hydnocarpus venenata Makulu E 118

383 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 111

384 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 104

385 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 104 106 101
386 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 103

387 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 105

388 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 143

389 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 99

390 Euphorbiaceae | Phyllanthaceae | Margaritaria indicus Karawu N VU 103
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1 2 3
391 Myrtaceae Myrtaceae Syzygium cumini Madan N 133
392 Ebenaceae Ebenaceae Diospyros ovalifolia Kunumella N 96
393 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 120
394 Sapindaceae Sapindaceae Schleichera oleosa Koon N 191
395 Tiliaceae Malvaceae Grewia damine Daminiya N 105
396 Verbenaceae Lamiaceae Vitex altissima Milla N NT 90
397 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 91
398 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 120 98
399 Verbenaceae Lamiaceae Vitex altissima Milla N NT 100
400 Ebenaceae Ebenaceae Diospyros ebenum Kaluwara N EN 157
401 Lauraceae Lauraceae Alseodaphne semecarpifolia | Wewarana N VU 106
402 Tiliaceae Malvaceae Grewia damine Daminiya N 94
403 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 90
404 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 104
405 Verbenaceae Lamiaceae Vitex altissima Milla N NT 140
406 Euphorbiaceae | Putranjivaceae | Drypetes sepiaria Weera N 131
407 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 118
408 Verbenaceae Lamiaceae Vitex altissima Milla N NT 220
409 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 97
410 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 110
411 Ebenaceae Ebenaceae Diospyros ebenum Kaluwara N EN 167
412 Verbenaceae Lamiaceae Vitex altissima Milla N NT 210
413 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 121
414 Verbenaceae Lamiaceae Vitex altissima Milla N NT 120
415 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 98
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Tree No Family Old Family New Scientific Name Common Name | TS NCS Trunk Tru(nk : Trunk
1 2 3
416 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 126
417 Rutaceae Rutaceae Pleiospermium alatum Tumpat Kurundu N 139
418 Rubiaceae Rubiaceae Ixora pavetta Maharatambala N 136
419 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 101
420 Rutaceae Rutaceae Pleiospermium alatum Tumpat Kurundu N 98
421 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 150
422 Verbenaceae Lamiaceae Vitex altissima Milla N NT 132
423 Ebenaceae Ebenaceae Diospyros ebenum Kaluwara N EN 102 84
424 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 159
425 Sapindaceae Sapindaceae Schleichera oleosa Koon N 130
426 Sapotaceae Sapotaceae Manilkara hexandra Palu N VU 117
427 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 90
428 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 127
429 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 98
430 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 120
431 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 96
432 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 107
433 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 90
434 Verbenaceae Lamiaceae Vitex altissima Milla N NT 255
435 Sapindaceae Sapindaceae Dimocarpus longan Mora N 95
436 Verbenaceae Lamiaceae Vitex altissima Milla N NT 105
437 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 132 83
438 Sapindaceae Sapindaceae Dimocarpus longan Mora N 145
439 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 111
440 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 149
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1 2 3
441 Sapindaceae Sapindaceae Dimocarpus longan Mora N 100
442 Verbenaceae Lamiaceae Tectona grandis Thekka I 144
443 Verbenaceae Lamiaceae Vitex altissima Milla N NT 150
444 Lauraceae Lauraceae Alseodaphne semecarpifolia | Wewarana N VU 92
445 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 120
446 Tiliaceae Malvaceae Grewia damine Daminiya N 122
447 Ebenaceae Ebenaceae Diospyros ebenum Kaluwara N EN 126
448 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 105
449 Ebenaceae Ebenaceae Diospyros ovalifolia Kunumella N 97
450 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 95
451 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 157
452 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 101
453 Tiliaceae Malvaceae Grewia damine Daminiya N 113
454 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 96
455 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 95
456 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 125
457 Tiliaceae Malvaceae Grewia damine Daminiya N 100
458 Celastraceae Celastraceae Pleurostylia opposita Panakka N 113
459 Tiliaceae Malvaceae Grewia damine Daminiya N 124
460 Ebenaceae Ebenaceae Diospyros ovalifolia Kunumella N 91
461 Ebenaceae Ebenaceae Diospyros ovalifolia Kunumella N 95
462 Ebenaceae Ebenaceae Diospyros ebenum Kaluwara N EN 245
463 Euphorbiaceae | Euphorbiaceae | Sapium insigne Tel Kaduru N 153 105
464 Ebenaceae Ebenaceae Diospyros ebenum Kaluwara N EN 134
465 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 170
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1 2 3
466 Ebenaceae Ebenaceae Diospyros ovalifolia Kunumella N 95
467 Hernandiaceae | Hernandiaceae | Gyrocarpus americanus Diya Labu N 112
468 Verbenaceae Lamiaceae Vitex altissima Milla N NT 96
469 Hernandiaceae | Hernandiaceae | Gyrocarpus americanus Diya Labu N 99
470 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 116
471 Euphorbiaceae | Putranjivaceae Drypetes sepiaria Weera N 141
472 Verbenaceae Lamiaceae Vitex altissima Milla N NT 95
473 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 105
474 Hernandiaceae | Hernandiaceae | Gyrocarpus americanus Diya Labu N 91
From 0+900 km to 475 Rubiaceae Rubiaceae Mitragyna parvifolia Helamba N 179
0+350 km (From 476 Rubiaceae Rubiaceae Mitragyna parvifolia Helamba N 159
:Is:(ljaL;pELaohera 477 Euphorbiaceae | Phyllanthaceae | Margaritaria indicus Karawu N VU 110
Moragahakanda 478 Rubiaceae Rubiaceae Mitragyna parvifolia Helamba N 157
reservoir) 479 Rubiaceae Rubiaceae Mitragyna parvifolia Helamba N 143 147
Note: 0+000 to 480 Fabaceae Fabaceae Bauhinia racemosa Mavyila N 94
0+350 km is al- 481 Tiliaceae Malvaceae Grewia damine Daminiya N 95
ready cleared un-
der 482 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 98
Moragahakanda 483 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 161
project 484 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 127 106 89
485 Bighoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 133
486 Sapotaceae Sapotaceae Madhuca longifolia Mi N NT 118
487 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 126
488 Sapindaceae Sapindaceae Schleichera oleosa Koon N 141
489 Rubiaceae Rubiaceae Nauclea orientalis Bakmi N 119
490 Combretaceae | Combretaceae Terminalia arjuna Kumbuk N 181
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1 2 3

491 Rubiaceae Rubiaceae Nauclea orientalis Bakmi N 143

492 Sapindaceae Sapindaceae Schleichera oleosa Koon N 130

493 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 101

494 Sapindaceae Sapindaceae Schleichera oleosa Koon N 148 135 118
495 Sapindaceae Sapindaceae Schleichera oleosa Koon N 151

496 Rubiaceae Rubiaceae Mitragyna parvifolia Helamba N 104

497 Flacourtiaceae | Achariaceae Hydnocarpus venenata Makulu E 106

498 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 133

499 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 104

500 Euphorbiaceae | Phyllanthaceae | Margaritaria indicus Karawu N VU 210

501 Sapotaceae Sapotaceae Madhuca longifolia Mi N NT 202

502 Apocynaceae Apocynaceae Alstonia scholaris Ruk Attana N 192

503 Moraceae Moraceae Streblus asper Geta Netul N 92

504 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 107 92

505 Euphorbiaceae | Phyllanthaceae | Margaritaria indicus Karawu N VU 140

506 Apocynaceae Apocynaceae Alstonia scholaris Ruk Attana N 127

507 Sapindaceae Sapindaceae Schleichera oleosa Koon N 128

508 Sapindaceae Sapindaceae Schleichera oleosa Koon N 194

509 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 144

510 Bighoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 157

511 Apocynaceae Apocynaceae Alstonia scholaris Ruk Attana N 150 210

512 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 102

513 Verbenaceae Lamiaceae Vitex altissima Milla N NT 151

514 Verbenaceae Lamiaceae Vitex altissima Milla N NT 99

515 Euphorbiaceae | Phyllanthaceae | Margaritaria indicus Karawu N VU 127
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516 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 145
517 Sapindaceae Sapindaceae Lepisanthes tetraphylla Dambu N 124
518 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 103
519 Sterculiaceae Malvaceae Pterospermum suberifolium | Welan N 109
520 Verbenaceae Lamiaceae Vitex altissima Milla N NT 112
521 Verbenaceae Lamiaceae Vitex altissima Milla N NT 96
522 Tiliaceae Malvaceae Grewia helicterifolia Bora Daminiya N 157
523 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 147 145
524 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 124
525 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 145
526 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 154
527 Meliaceae Meliaceae Melia azedarach Lunu Midella I 255
528 Ulmaceae Ulmaceae Holoptelea integrifolia Goda Kirilla N NT 167
529 Sapindaceae Sapindaceae Schleichera oleosa Koon N 102
530 Rubiaceae Rubiaceae Haldina cordifolia Kolon N 212
531 Myrtaceae Myrtaceae Syzygium cumini Madan N 96
532 Myrtaceae Myrtaceae Syzygium cumini Madan N 96
533 Myrtaceae Myrtaceae Syzygium cumini Madan N 121 90
534 Bignoniaceae Bignoniaceae Stereospermum colais Dunu Madala N 120 107
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Introduction

One plant species and four animal species have been identified by previously submitted report
"Recommendations on Priority Areas Identified for Commencement of Constructions in the Upper
Elahara Canal Project" as priority species for translocation from UEC package 1 area before the land
clearance for commence the construction work. Following methodology and estimate budget is
prepared in order to completion of above proposed work based on the latter dated 19th December
2016 with the title of "Upper Elahera Canal Project Request cost estimates for the translocation of fauna
and flora"

Objective of the Proposed Activity
To translocate priority species from the UEC package 01 area before commence the land clearance.

Priority species are; Dendrolobium tringulare (a plant) Euplecta layardi (A Land Snail) Theobaldius
parma (A Land Snail) Oziothelphusa minneriyaensis (A Freshwater Crab) Rhinophis philippinus (Cuvier’s
earth snake)

Oziothelphusa minneriyaensis Theobaldius parma

Euplecta layardi Rhinophis phiIippinus-

Priority Animal species



Methodology for Collection and Translocation

Plant - Dendrolobium tringulare

The Dendrolobium tringulare plant will be searched in possible habitats along the channel trace. All
individual plants will be removed including the already identified specimens from the site. First, each
individual plant will be temporarily put into a large sealed polythene bags in order to avoid dehydration.
Later, the removed plants will be planted in nursery bags and transported to the nursery until planting
period starts. As it is impossible to replant these plants in a suitable habitat it is recommended to keep
these removed plant under nursery care up until October 2017 on time for the second inter monsoon
rains.

Animals

For the animals in this project, sampling will be carried out day and night* in order to search priority
animal species which is needed to be translocated in following order below. It is proposed to carryout
animal rescue progarmme just before the land clearance in order to avoid recolonization.

(Euplecta layardi/ Theobaldius parma) - Land Snails

Night sampling from 6.30pm to 9.30pm will be carried out due to the nocturnal habitat of these two
species. Tree trunks, branches and fallen logs will be searched to collect the land snails. Collected
specimens will be temporally transferred to specimen jars or bags until they can be released the
following morning.

Oziothelphusa minneriyaensis - Freshwater Crab
Seasonal stream beds will be searched for freshwater crabs. All the collected specimens will be
temporarily transferred to the specimen collection bottle.

Rhinophis philippinus - Cuvier’s Earth Snake

Cuvier’s earth snake is a fossorial snake which lives in soil and under the decaying logs. The ground and
logs will be searched for this species.

* However, night samplings depend on the access to the site during the night and also to the movement
of the elephants.



Site Selection for Translocation

Rescued animals (land snails and snakes) will be released the following day into suitable terrestrial
habitats located in adjacent areas. The captured population of Oziothelphusa minneriyaensis will be
released to nearby seasonal or perennial streams. Depending on the number of specimen that will be
collected from each species, this will decide the number of locations which will be used for
translocations.

Recording and Reporting

All species that are collected from the area will be recorded with GPS location. The GPS locations of
species are expected to provide reports that include GPS points for the total translocated individuals.

Required Support from the Project Office

e Permission to enter the Elahera-Girithale sanctuary

e Permission to collect and translocate species

e The required support from the DWC field officer that includes thunders and guns for protection
e Coordination support to hire village labors (Two or three persons)

e Find nursery mechanisms to protect the removed plants (Dendrolobium tringulare)



Proposed budget for UEC package 01 translocation

Budget for Priority Animal Species Translocation at UEC package 01 area*

Unit No. of Amount

Description Unit Price Units (LKR)
Staff Cost
Project team Leader - Devaka Weerakoon Days 20,000 0.5 10,000
Field team coordinator - Naalin Perera Days 10,000 5 50,000
Fauna Ecologist - Sampath Goonatilake Days 12,500 4 50,000
Land Snail Assistant - Rohana Jayasekara Days 7,500 4 30,000
Transport and field expenses
Travel to site and on site transportation Km 60 600 36,000
Perdium for field work (Four officers and driver) man days 3,500 16 56,000
Translocation
Field equipments and field consumables Lump 2,000 1 2,000
payment for DWC officer man days 1,000 3 3,000
payment for DWC officer (Night Sampling) man days 1,000 2 2,000
Total 237,000




Budget for Priority Plant Species Translocation at UEC package 01 area*

Unit No. of Amount

Description Unit Price Units (LKR)
Staff Cost
Project team Leader - Devaka Weerakoon Days 20,000 0.5 10,000
Field team coordinator - Naalin Perera Days 10,000 4 40,000
Flora Assistant - Thanga Wijewickrama Days 7,500 3 22,500
Transport and field expenses
Travel to site and on site transportation Km 60 550 33,000
Perdium for field work (Four officers and driver) man days 3,500 9 31,500
Translocation
Field equipments and field consumables Lump 3,000 1 3,000
Labour hiring (Two Persons) man days 1,000 6 6,000
payment for DWC officer man days 1,000 3 3,000
Total 149,000

* Budget is not included cost for nursery care and replanting of Dendrolobium tringulare in forthcoming
rainy season.
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ADB
APs
BOD
BoQ
CEA
CEMP
Dol
DWC
EA

EIA
EMC
EO

EPL
ERP
FFPO
FO
GoSL
GRC
GRM
GSMB
H&S
IAS

IEE
IEER
IMS
LB
LGA
MDP
MFF
MLBCRP
MLLD
MMDE
MOH
MRB
MWSIP
NCPCP
NWPCP
PD
PD-PMU
PHI
PIU
PMDSC
PMU
PSC
RE
SEA
TDS
TSS
UECP

ABBREVIATIONS

Asian Development Bank

Affected Persons

Biological Oxygen Demand

Bill of Quantities

Central Environmental Authority

Contractor’s Environmental Management Plan
Department of Irrigation

Department of Wildlife Conservation
Executive Agency

Environment Impact Assessment
Environmental Monitoring Committee
Environmental Officer

Environmental Protection License

Emergency Recovery Plan

Fauna & Flora Protection Ordinance

Forest Ordinance

Government of Sri Lanka

Grievance Redress Committee

Grievance Redress Mechanism

Geological Survey & Mines Bureau

Health and Safety

Invasive Alien Species

Initial Environmental Examination

Initial Environmental Examination Report
Information Management System

Left Bank

Local Government Authority

Mahaweli Development Program

Multi Tranche Financing Facility

Minipe Left Bank Canal Rehabilitation Project
Ministry of Land and Land Development
Ministry of Mahaweli Development and Environment
Medical Officer in Health
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UPDATED EMP OF UEC-ICB-2A FROM 27+509 KM TO 55+600
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Ministry of Mahaweli Development and Environment

1 INTRODUCTION

1. The Mahaweli Water Security Investment Program (MWSIP), under the Ministry of Mahaweli
Development and Environment of the Government of Sri Lanka (GoSL), is a project funded by the Asian
Development Bank (ADB) Loan No. 47381-002-SRI (SF) and GoSL, which assists the goal to maximize
the productivity of the Mahaweli River Basin (MRB) water resources, by transferring available water to
the north and north western dry zone areas for irrigation, drinking and commercial purposes.

2. The investment program will implement Phase | of the North Central Province Canal Project
(NCPCP), using the Asian Development Bank’s (ADB’s) Multi Tranche Financing Facility (MFF) modality,
loaned to the government in three tranches. The updated Mahaweli Development Program (MDP)
comprises three main individual investment projects:

(i)  Upper Elahera Canal Project (UECP)
(ii)  North Western Province Canal Project (NWPCP)
(iii)  Minipe Left Bank Canal Rehabilitation Project (MLBCRP)

3. The objective of Upper Elahera Canal (UEC), having a total length of 101 km, is to transfer
Mahaweli water from Moragahakanda reservoir to Huruluwewa reservoir in Yan Oya basin, North
Central Province Canal, and Eruwewa — Mahakandarawa cascade system in Malwathu Oya basin and
reroute the present supply of water from Huruluwewa Feeder Canal (HFC) to Huruluwewa,
Nachchaduwa and Nuwara Wewa via UEC.

4, The UEC is to be implemented in three of the Program tranches:

(i)  Tranche 1 includes the construction of the UEC from 0+100 km to 6+226 km (UEC-ICB-1)

(i)  Tranche 2 will include the construction of UEC Tunnel 3 and Tunnel 4 from 27+509 km to
55+600 km (UEC-ICB-2A), and the Kaluganga - Moragahakanda Transfer Canal (KMTC) from
0+000 km to 8+830 km (UEC-ICB-2B)

(iii)  Tranche 3 will include construction of UEC from 6+226 km to 17+700 km (UEC-ICB-3), UEC from
17+700 km to 27+509 km (UEC-ICB-04), from 55+600 km to 65+500 km (UEC-ICB-5), and trans-
fer canal from end of UEC to Mahakanadarawa Reservoir is to be constructed under
UEC-ICB-6

5. This Environmental Management Plan (EMP) is prepared based on the project interventions
anticipated under the UEC-ICB-2A package, for the execution of the works comprising the construction
of the UEC from 27+509 km to 55+600 km, which includes Tunnel 3 and Tunnel 4 together with a short
section of cut-and-cover canal. The layout plan for the UEC-ICB-2A is given in Figure 1-1.

6. The scope of works of this contract package, UEC-ICB-2A, includes construction of a 27.7 km long
section of the UEC (from 27+509 km to 55+600 km), comprising the 26.6 km long Tunnel 3, the 1.1 km
long Tunnel 4, and associated roads and other works. Table 1-1 describes the locations for the
difference structure types under the package, and the relevant drawings for the specific design are
given in the Volume Il of Bidding Document (Drawings).
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Figure 1-1 : General Layout Plan for UEC-ICB-2A
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Table 1-1 : Different Canal Structure Types with Location under UEC-ICB-2A

No. From To (km) Length
(m)

(km) Structure
1 27.5090 | 27.6980 | 189.00

Cut & Cover: Circular Conduits (7m Dia with 3m Base-
ment)

2 27.6980 | 27.7000 2.00 | Transition (7m Dia. Conduit - 7.4 Dia NATM Tunnel)

Tunnel No.3: NATM Concrete Lined Tunnel (7.4m Dia

3 27.7000 | 27.7100 10.00 with 6.06m Basement) n = 0.015

4 27.7100 | 27.7120 2.00 | Transition (7.4m Dia Lined - 8m Dia Shotcreted)

Tunnel No.3: NATM Shotcrete Finish Tunnel (8m Dia

5 27.7120 | 31.4980 | 3786.00 with 6m Basement) n=0.0195

6 31.4980 | 31.5000 2.00 | Transition ( 8m Dia Shotcreted - 7.4m Dia Lined)

Tunnel No.3: NATM Concrete Lined Tunnel (7.4m Dia

/ 31.5000 | 31.5880 88.00 with 6.06m Basement) n =0.015

8 31.5880 | 31.5900 2.00 | Transition (7.4m Dia Lined - 8m Dia Shotcreted)

Tunnel No.3: NATM Shotcrete Finish Tunnel (8m Dia

9 31.5900 | 32.6830 | 1093.00 with 6m Basement) n=0.0195

10 32.6830 | 32.6850 2.00 | Transition (8m Dia Shotcreted - 7.4m Dia Lined)

Tunnel No.3: NATM Concrete Lined Tunnel (7.4m Dia

11 132.6850 | 32.7550 70.00 with 6.06m Basement) n = 0.015

12 | 32.7550 | 32.7570 2.00 | Transition (7.4m Dia Lined - 8m Dia Shotcreted)

Tunnel No.3: NATM Shotcrete Finish Tunnel (8m Dia

13 | 32.7570 | 33.3980 | 641.00 with 6m Basement) n=0.0195

14 | 33.3980 | 33.4000 2.00 | Transition (8m Dia Shotcreted - 7.4m Dia Lined)

Tunnel No.3: NATM Concrete Lined Tunnel (7.4m Dia

15 33.4000 | 33.9090 | 509.00 with 6.06m Basement) n = 0.015

16 | 33.9090 | 33.9110 2.00 | Transition (7.4m Dia Lined - 8m Dia Shotcreted)

Tunnel No.3: NATM Shotcrete Finish Tunnel (8m Dia

17 | 33.9110 | 34.0780 | 167.00 with 6m Basement) n=0.0195

18 | 34.0780 | 34.0800 2.00 | Transition (8m Dia Shotcreted - 6.8m Dia Lined)

(Dismentaling Chamber): TBM Tunnel with Segmental

19 134.0800 | 34.1010 21.00 Lining (6.8m Dia with 3.2m Basement) - n =0.015

20 | 34.1010 | 34.1040 3.00 | Transition (6.8m Dia Lined - 7.6m Dia Unlined)

Tunnel No.3: TBM Tunnel Unlined Finish (7.6m Dia. with

21 | 34.1040 | 35.8360 | 1732.00 5.05m Basement) - n = 0.017
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No. From To (km) Length
(m)

(km) Structure
22 35.8360 | 35.8380 2.00 | Transition (7.6m Dia Unlined - 6.8m Dia Lined)

Tunnel No.3: TBM Tunnel Segmental Lined Finish (6.8m

23 | 35.8380 | 41.8300 | 6052.00 Dia. with 3.2m Basement) - n = 0.015

24 | 41.8900 | 41.8930 3.00 | Transition (6.8m Dia Lined - 7.6m Dia Unlined)

Tunnel No.3: TBM Tunnel Unlined Finish (7.6m Dia. with

25 | 41.8930 | 42.4050 | 512.00 5.05m Basement) - n = 0.017

26 | 42.4050 | 42.4070 2.00 | Transition (7.6m Dia Unlined - 6.8m Dia Lined)

Tunnel No.3: TBM Tunnel Segmental Lined Finish (6.8m

27 | 424070 | 43.1600 | 753.00 Dia. with 3.2m Basement) - n = 0.015

28 43.1600 | 43.1620 2.00 | Transition (6.8m Dia Lined - 7.4m Dia Shotcrete)

Tunnel No.3: TBM Tunnel Shotcrete Finish (7.4m Dia.

29 1 43.1620 | 44.0160 | 854.00 with 4.07m Basement) - n =0.0172

30 44.0160 | 44.0180 2.00 | Transition (7.4m Dia Shotcrete - 7.6m Dia Unlined)

Tunnel No.3: TBM Tunnel Unlined Finish (7.6m Dia. with

31 | 44.0180 | 44.0980 80.00 5.05m Basement) - n = 0.017

32 | 44.0980 | 44.1000 2.00 | Transition (7.6m Dia Unlined - 6.8m Dia Lined)

Tunnel No.3: TBM Tunnel Segmental Lined Finish (6.8m

33 | 44.1000 | 45.2620 | 1162.00 Dia. with 3.2m Basement) - n = 0.015

34 | 45.2620 | 45.2650 3.00 | Transition (6.8m Dia Lined - 7.6m Dia Unlined)

Tunnel No.3: TBM Tunnel Unlined Finish (7.6m Dia. with

35 | 45.2650 | 45.3980 | 133.00 5.05m Basement) - n = 0.017

36 | 45.3980 | 45.4000 2.00 | Transition (7.6m Dia Unlined - 6.8m Dia Lined)

Tunnel No.3: TBM Tunnel Segmental Lined Finish (6.8m

37 | 45.4000 | 52.2650 | 6865.00 Dia. with 3.2m Basement) - n = 0.015

38 52.2650 | 52.2680 3.00 | Transition (6.8m Dia Lined - 7.6m Dia Unlined)

Tunnel No.3: TBM Tunnel Unlined Finish (7.6m Dia. with

39 | 52.2680 | 52.7120 | 444.00 5.05m Basement) - n = 0.017

40 52.7120 | 52.7140 2.00 | Transition (7.6m Dia Unlined - 6.8m Dia Lined)

Tunnel No.3: TBM Tunnel Segmental Lined Finish (6.8m

41 527140 | 54.2914 | 1577.40 Dia. with 3.2m Basement) - n = 0.015
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7. UEC-ICB-2A is designed mainly as a tunnel to minimize the impacts on the wildlife and forests
habitats, since about 70% of the package area is passing beneath wildlife protected areas such as
Elahera Girithale sanctuary, Minneriya Girithale nature reserve, Sigiriya sanctuary, along the edge of
Minneriya National park and Hurulu Forest reserve.

8. Although the canal traverses underground through the sensitive habitats, some level of ground
disturbance and habitat fragmentation are anticipated at the sites identified for the southern portal of
Tunnel 3 (SPT3 shown in Figure 1-1), access roads and permanent and temporary disposal sites
identified within Elahera -Girithale sanctuary area (DPS 1, DPS 2 and DPS 3). Hence, the contractor
requires sufficient time allocated within its contract period on the preconstruction activities to carry
out tree enumeration surveys and obtain approval prior to tree felling and vegetation clearances
followed by proper survey work to demarcate the boundaries prior to starting site clearances. In
addition, the proposed sites for the contractor’s facilities, other than the areas proposed in the
approved EIA, need to be verified and approved prior to the site establishment by submitting a
complete Environmental Method Statement.

9. Quite significant changes in design have been made under this package since the approval of the
original EIA study. These are shown in summary form in Table 1.2 and explained in more detail in the
report, “Addendum to the Environmental Impact Assessment (EIA): Upper Elahera Canal Project”, has
been prepared (June 2017) which was submitted to CEA and ADB for their concurrence prior to the
commencement of construction. The main design changes related to this package are as follows:

(i) The “Tunnel 3” described in EIA as TBM (from 27+509 km to 544249 km) is redesigned consid-
ering the geological conditions and advance rates achieved underground with a TBM drive
from the north (from 34+104 km to 54+291 km) and NATM drill-and-blast drive from the south
(from 27+700 to 34+078 km) increasing the tunnel length slightly by about 175 m compared
to the original design which is an environmentally favourable condition;

(ii)  Site access to southern portal of Tunnel 3 passes through Elahera Girithale sanctuary (SA 1-6
shown in Figure 1-2). These road sections exist as gravel roads, but need widening;

(iii)  Ventilation shaft around 39+400 km (30 m x 40 m spoil pile) (shown in Figure 1-1) is located at
the edge of Sigiriya sanctuary and Minneriya National Park;

(iv)  Tunnel 4 (54+302 km to 55+400 km) will replace the originally proposed section of deep cut
and cover canal to the north of Tunnel 3 and will be constructed by NATM.

10. This EMP comprises the following sections, incorporating the mitigatory measures and the
monitoring plan:

(i) Introduction

(ii)  Summary of Potential Impacts

(iii)  Description of Planned Mitigatory Measures

(iv)  Potential Land Acquisition Impacts

(v)  Procedures for Dealing with Chance Finds

(vi)  Description of Planned Environmental Monitoring
(vii) Procedures for Site Rehabilitation

(viii) Reporting & Review

(ix)  Contractor’s Cost
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Figure 1-2 : Access Roads and Disposal Areas at Southern Portal of Tunnel 3 under UEC-ICB-2A
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1.1 Purpose of this Document

11. This Environmental Management Plan (EMP) is based on Environmental Impact Assessment (EIA)
prepared in June 2015, the requirements of the letter of conditional approval of the CEA (Ref.
08/EIA/WATER/04/2012 dated as 31 March 2016) and the conditional approval issued by the
Department of Wildlife Conservation (DWC) on 16 March 2016 (wa.jee/6/1/1/252 ii) (Annex 1 including
Appendix A), Facility Administration Manual (MWSIP RRP Sri 47381-001 of 2015) and Environmental
Assessment Review Framework (2014) of the Asian Development Bank (ADB), were taken into account
in preparing this EMP.

12. This updated EMP is developed for the final designs of the civil works and other work contracts
of the respective contract packages. The Works to be executed under each construction contract are
clearly defined in the various Sections of the Bidding Document for that Contract.

13.  The purpose of the EMP is to provide a framework for minimizing the adverse environmental
impacts of the Project in all its phases. It defines the roles of key stakeholders, and reporting and
feedback mechanisms. The EMP also provides a basis for the systematic collection of data to determine
the actual environmental effects of the Project, compliance with regulatory standards, and
measurement of the success of the environmental protection activities identified during the EIA
process.

14. This draft updated EMP, prepared by the Project Management Design & Supervision Consultant
(PMDSC) in May 2017, is submitted to the MMDE’s Program Management Unit (PMU) for review,
acceptance and onward transmission to the Central Environmental Authority (CEA) and ADB. The EMP
approved by the CEA will be considered as the Final EMP to be used in the contract document, which
will be the baseline document in preparing the Contractor’s Environmental Management Plan (CEMP).
The CEMP, which will be prepared by the Contractor after mobilization, will be submitted to the
Environmental Monitoring Committee (EMC) appointed by the CEA. The overall project environmental
monitoring shall be undertaken by the EMC appointed by the CEA. A detailed and specific CEMP for
each of the contract packages is required as per the contractual requirements specified in section
6.17.2 of the bidding document and shall be approved by the PMDSC/PMU. The guidelines for the
preparation of CEMP are given under section 1.3 of this EMP. As per the ADB recommendation, no
actual physical construction work is allowed on the site other than the survey work until the CEMP is
prepared and approved.

15. The monitoring program, including the Monitoring Scope, institutional responsibilities and the
implementation schedule, are also included in the EMP. In consideration of recommendations given as
mitigation measures for potential environmental impacts indicated in the EIA report, as well as the
conditions mentioned in the CEA approval letter, the parameters to be monitored continuously during
the project implementation with participation from Project Implementation Unit (PIU) project staff of
the Irrigation Department are incorporated in the EMP. The CEA approval letter, including Appendix 1
(conditions given by the Wildlife Department), is attached at Annex A.

1.2 Management Structure

16. The Ministry of Mahaweli Development and Environment (MMDE) is the Executing Agency (EA)
of the entire Investment Program and Mahaweli Authority of Sri Lanka (MASL) is the Project
Implementing Agency (PIA) for implementing Upper Elahera Canal (UEC) project. The management
structure for the MWSIP PMU Organization and Environmental Management is described in
Figures 1-3 and 1-4 respectively.

17. The Program Director (PD) is the head of the Investment Program implementation, and the PMU
operates under his management. There are three Project Directors responsible for the implementation
of the three main projects (MLBCRP, UECP and NWPCP) assigned to each Project Implementation Unit
(PIU) based in the respective field offices.

Program Management, Design and Supervision Consultant Page 7



Mahaweli Water Security Investment Program
UPDATED EMP OF UEC-ICB-2A FROM 27+509 KM TO 55+600
KM INCLUDING 27.7 KM LONG TUNNELS

Ministry of Mahaweli Development and Environment

18. A safeguards cell is established in the PMU, which is responsible for overseeing the overall
monitoring and verification of the environment and resettlement activities of the investment program
with the assistance of the PIU and the PMDSC. The two counterpart personnel of Environmental
Specialist and Social Safeguard Specialist with relevant experience are assigned to the safeguards cell,
and will have responsibility for ensuring compliance of the safeguards requirements including (i)
environment, and (ii) resettlement, including gender issues. The EA will be responsible for overall
coordination, planning, and financing of the resettlement implementation program (RIP) and the
implementation of RIPs is the responsibility of PMU.

19. The Resident Engineer (RE) appointed under the PMDSC assumes primary responsibility for
ensuring the implementation by the Contractors of the CEMP. The relevant activities will be guided by
the Environmental Specialist of PMDSC and supported by the Site Engineering Supervisors. An
Environmental Officer is assigned to the Project Team under the Project Director of PIU, and with the
guidance of the Environmental Specialist and Social and Resettlement Specialist of PMU will hold
environmental monitoring responsibilities. PMDSC will assist during the monitoring activities as
resources allow (allowance may need to be made for dedicated environmental staff to be added to the
PMDSC team). The duties of the Environmental Officer will include: (i) oversight of construction
contractors for monitoring and implementing mitigation measures; (ii) preparing and implementing
environment policy guidelines and environmental good practices; (iii) liaising with the environmental
agencies and seeking their help to solve the environment-related issues of project implementation; (iv)
providing awareness training on environmental and social issues related to the program; and (v)
preparation of environmental monitoring reports once a year for the IEE as required by ADB.
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Figure 1-3 : MWSIP Organizational Chart
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Figure 1-4 : Environmental Management Organization Chart

20. The Environmental Specialists engaged by the PMDSC will: (i) update the environmental
assessments including EMP based on detailed designs; (ii) ensure EMPs are included in bidding
documents and civil works contracts; (iii) provide guidance to the contractors to properly carry out the
implementation of the CEMPs; (iv) review and evaluate the effectiveness with which the CEMPs are
implemented, and recommend corrective actions to be taken as necessary; and (v) maintain documents
for preparing periodic environmental monitoring reports to ADB/CEA with the coordination of PMU
Environmental Specialist. The PMU Environmental Specialist of PMU will (i) provide oversight on
environmental management aspects of the project and ensure that the relevant requirements of the
EMPs that are included in the CEMPs are being implemented by the contractors; (ii) facilitate and ensure
that contractors comply with all government rules and regulations regarding permits as well as any other
relevant approvals required for works for which they are responsible; (iii) conduct ongoing consultation
with the community during implementation of the project; and (iv) establish a grievance redress
mechanism and ensure it is operated satisfactorily.

21. Forthe purpose of implementing the Environmental Management Plan, an EMC has been set up
under the CEA. The EMC comprises representatives from the Department of Irrigation (Dol), Program
Management Unit (PMU), representatives of Divisional Secretaries, and representatives from other
stakeholder agencies. The PMU and PMDSC will monitor the implementation of the EMP and will report
through periodical progress reports to the EMC of CEA as well as to the ADB.

22. The key responsibilities of the PMU/PIU and PMDSC staff engaged in environmental safeguard
compliance are summarized in Table 1-2.
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Table 1-2 : Key Responsibilities of the PMU/PIU

and PMDSC staff relating to safeguard compliance

Organisation Position

Responsibilities

PMDSC Environmental
Specialists
Social and
resettlement
Safeguards

Specialists

Update the environmental assessments including
EMP based on detailed designs

Ensure EMPs are included in bidding documents
and civil works contracts

Preparation of Environmental Monitoring formats
Provide guidance to the contractors to properly
carry out the implementation of the EMPs
Guidance on routine environmental monitoring
activities, carried out as a joint effort by PIU
Environmental Officer, and staff recruited under
the Resident Engineer as per the resources
allowed and periodical site inspections

Review and evaluate the effectiveness with which
the EMPs are implemented, and recommend
corrective actions to be taken as necessary
Maintain documents for preparing periodic
environmental monitoring reports to ADB/CEA
with the coordination of PMU Environmental
Specialist

Preparing due diligence reports on safeguard
Undertaking any necessary additional surveys and
investigations to support designs and
implementation

Preparing Strategic Environmental Assessment
(SEA)

Chief Resident
Engineer
Resident Engineer

Monitoring compliance with environmental
Management Plans

PMU Environmental
Specialist
Social and
Resettlement

Specialist

Provide oversight on environmental management
aspects of the project and ensure that the
relevant requirements of the EMPs which are
included in the CEMPs are being implemented by
the contractors

Facilitate and ensure contractors comply with all
government rules and regulations regarding
permits as well as any other relevant approvals
required for works for which they are responsible
Conduct ongoing consultation with the
community during implementation of the project;
and

Establish a grievance redress mechanism and
ensure it is operated satisfactorily.

Implementing resettlement implementation and
land acquisition plans where necessary

PIU Environmental

Officer

EMP Monitoring with the assistance of the
Engineering Assistants of PMIDSC as resources
allow
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Organisation Position Responsibilities
e Social and e Preparing and implementing environment policy
Resettlement guidelines and environmental good practices
Officer e Liaising with the environmental agencies and

seeking their help to solve the environment-
related issues of project implementation

e Providing awareness training on environmental
and social issues related to the program in the
project impact area

e Preparation of environmental monitoring reports
biannually for the EIA as required by ADB

1.3 Contractors’ EMP and Compliance Monitoring

23. Each Contractor is required under his construction contract to develop a CEMP based on the EMP
presented here, and the guideline for CEMP is given below, as well as the environmental compliance
mechanism that in place to ensure that the EMP is implemented properly. The Environmental
Monitoring Plan (EMoP) (see Table 3-2) has been developed, including key monitoring aspects and
responsible parties, to ensure environmental best practices during the construction and operation
phases of this project.

24. Contractor’'s EMP will be reviewed by PMDSC/PMU to ensure that it addresses requirements
mentioned in the CEA approvals and ADB loan covenants, and this CEMP will be submitted to the EMC
for approval in compliance with CEA approval conditions (Ref. 08/EIA/WATER/04/2012 dated 31 March
2016).

25. The Contract will refer to the approved EIA Report and the CEA Environmental Approval (Ref.
08/EIA/WATER/04/2012 dated 31 March 2016) for the applicable Laws and Regulations related to
environmental management (Section 1.5 of the EIA report) and to the clearances and permits to be
obtained prior to commencing the work, including those for which it will be his responsibility to obtain
confirmation.

26. The CEMP will be based on the detailed implementation plan and the Contractor’s actual
construction methodologies, the work schedule, and the types of work and the details given in the
Specifications. The CEMP shall be consistent with the project EMP and prepared based on the
Contractor’s activities at the corresponding locations.

The CEMP shall address all environmental and social matters relevant to the Works, which shall in-
clude as a minimum, but not be limited to, the following areas:

(i) Definition of project boundaries (footprint of the construction activities, other contractors’
facility locations, disposal areas, borrow areas (if any), worker camp areas, machinery yards,
access roads, transportation routes of borrow, disposal material etc.)

(i)  Identification of environmental values and sensitive receptors of the site and its surrounds
(once the site boundaries are defined, the sensitive receptors and the environmental values
of the area need to be confirmed. The EIA/IEE document and the updated EMP will often pro-
vide the necessary information. Such information can be presented as an overlay of the engi-
neering drawings or maps)

(iii)  Construction activities - based on the construction plan/schedule prepared, it is important to
mention what the various phases of work are for each site, as different phases include differ-
ent activities and thus different environmental management requirements (e.g., site survey,
vegetation clearance, soil stripping and earth movement, excavation, electric elephant fenc-
ing, concrete work, blasting etc.)

Program Management, Design and Supervision Consultant Page 12



Ministry of Mahaweli Development and Environment

Mahaweli Water Security Investment Program
UPDATED EMP OF UEC-ICB-2A FROM 27+509 KM TO 55+600
KM INCLUDING 27.7 KM LONG TUNNELS

(iv)

(v)

(vi)

(vii)

(viii)
(ix)
(x)

Risk Assessment Matrix: Risk assessment and environmental management measures based
on the construction activities

(Risk is assessed as the likelihood that the activity will have an effect on the environment as
well as the consequence of the effect occurring. Hence, it is often described as “Risk =
Likelihood x Consequence”)

Site plans - completed risk matrix provides a detailed assessment of the environmental man-
agement requirements for a construction site. The identified environmental management re-
quirements need to be included in a site plan. The site plans range from simple line drawings
to marked-up engineering drawings, to detailed overlays on aerial photographs. A site plan
must cover the extent of the construction activity and should contain;

(a) Indication of North, and scale;

(b)  Existing and planned supporting infrastructure (e.g., access roads, water ways, electricity
supply etc.);

(c)  Location of planned work;
(d)  Drainage system;
(e)  Location of sensitive receptors (e.g. animal crossings etc.)

The environmental management measures are then overlaid onto the site plan. This can be done
by hand or by using computer graphics / symbols depending on what is available. ADB will not
consider a CEMP to be complete unless a site plan accompanies the risk assessment matrix.

Environmental Work Plans - the completed CEMP shall provide the details of all the environ-
mental management requirements for all stages of the construction process. If the work is
undertaken as individual work teams, the environmental work plans need to be prepared sep-
arately targeting each work team for respective work activities (e.g. clearing, excavation, con-
crete work, back filling).

the Contractor’s organisational structure showing the implementation, supervision and re-
porting and responsibilities of key personnel;

the construction programme and work activities;
requirement of environmental license and approvals
the Contractor’s plans for specific environmental measures, including:

(a)  relocation of utilities if required (minimize/avoid disruption of services such as power,
water supply etc.)

(b)  Contractor's Facilities Management Plan for management of impacts due to establish-
ment and operation (includes detailed designs, methodologies and installation loca-
tions of all construction related facilities, such as access roads, workers’ camps, storage
areas, equipment maintenance areas etc., pollution control facilities, such as drainage
channels, settling tank/ponds and septic tanks, temporary noise barriers etc.)

(c) liaison with local authorities and residents

(d)  air pollution (dust and gaseous emissions) control
(e) noise and vibration control

(f)  waste management (solid, liquid, hazardous)

(g) wastewater collection, treatment and disposal

(h)  prevention of contamination of natural water courses and groundwater
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(i) water extraction, treatment and supply

(i) protection of wildlife and fish

(k)  establishment, operation and reinstatement of spoil disposal areas

() protection and replanting of flora

(m) drainage and storm water management

(n) erosion and sedimentation control

(o) traffic management

(p)  minimising disturbance in public areas (including from construction traffic)

(q) damage to and maintenance of existing roads, bridges, culverts etc.

(r)  chemicals and hazardous substances/materials management, spillage prevention
(s)  workers and public safety

(t)  emergency response

(u)  dealing with geological, paleontological and archaeological remains, graves etc.
(v)  reinstatement of Site areas used for facilities, access and temporary construction roads;

(xi)  the approach and schedule for implementing the mitigation measures specified in the Project
EMP;

(xii) plan for self-monitoring and reporting to ensure compliance with the EMP/CEMP provisions

27. The preparation of the CEMP and implementation of required environmental mitigation actions
will be the responsibility of the Contractor through an experienced Environmental Officer dedicated
for the entire construction period having a sound knowledge and professionally qualified in
environmental science/ management and ecology, since the project area is associated with wildlife
protected areas and forest reserve (Elahera Girithale sanctuary, Minneriya Girithale nature reserve,
Minneriya National park, Sigiriya Sanctuary and Hurulu Forest Reserve).

28. Further it is required to submit the Environmental Method Statement (EMS) for the project
interventions or the construction activities, such site clearing, identification and establishment of
contractor’s facilities (camp sites, office and laboratory, disposal areas, batching plants, crusher plant,
waste management, site restoration etc.) that have a significant environmental impact.

29. Other key documents that need to be maintained by the contractor during the construction stage
are, (i) Contractor’s schedule on Environmental Management (attached with Construction schedule of
daily/weekly basis), (ii) Environmental Issue log, (iii) Grievance log, and (iv) monthly monitoring report
followed by routing self-monitoring carried out based on the “monitoring forms”.

30. Environmental compliance monitoring is essential for successfully implementing the project-
specific environmental management program developed through the Environmental Assessment
carried out for the project and the EMP prepared, taking into account project-specific environmental
impacts that may arise and mitigation measures required to make the project both environmentally
and economically viable.

31. Environmental compliance monitoring involves a systematic collection and analysis of
environmental mitigation/compliance-related information as the project progresses. It aims to
improve the efficiency and effectiveness of the project. Monitoring will help determine whether the
project is meeting the environmental standards and whether the environmental mitigation component
results in the expected outputs. It is important that the environmental officers assigned to each PIU,
and the supervision staff of the Engineer under the construction contracts, understand the importance
of monitoring as a tool for analysing and understanding the status of the project.
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32. During the construction phase the Contractor is responsible for implementation of all the
requirements of the EMP, which are identified in the CEMP, while the Resident Engineer will supervise
the compliance. Monitoring will ensure that the contractor complies with the terms and conditions of
the CEMP for which he is responsible. The Project Director of the PIU is responsible for the assignment
of Environmental Officers to carry out the monitoring together with the Engineer and supervision staff
of the respective construction contract. The PMU Environmental Specialist, apart from supervising the
work of the PIU Environmental Officers, will prepare monitoring protocols and will arrange for any
necessary training for the PIU Environmental Officers and, if appropriate, specifically assigned staff
from the Engineer's supervision team. The national and international Environmental Specialists of the
PMDSC will also provide technical support for the environmental monitoring work.

33. The Contractor is responsible for implementation of the CEMP while the PMDSC and PMU are
responsible for compliance monitoring and reporting to the EMC appointed by the CEA. Monitoring
will ensure that the contractor complies with the terms and conditions of the CEMP. The Resident
Engineer with his supervisory staff will carry out monitoring related to the CEMP, and the periodical
environmental monitoring activities as per the updated EMP will be carried out by the PIU
Environmental Officer with the involvement of engineering supervisory staff of PMDSC as allowed by
the resources availability. Environmental Specialists assigned to PD-PMU and PMDSC will provide
technical inputs as and when required. In addition, the Environmental Specialist of the PMU is
responsible for preparing environmental monitoring protocols and training the environmental officer
as well as supervising the work done by environment officer-PIU. In addition, s/he will oversee and
attend to resolution of critical issues on the environmental management, grievance redress
mechanism, compliance with regulatory and ADB safeguard requirements, reviewing environmental
documentation submitted to ADB and CEA and presenting the Project environmental progress as and
when required by PMU. The national and international environmental specialists of the PMDSC are to
provide technical support for the environmental monitoring work through (i) updating the EIAs and IEE,
and the respective EMPs based on final detailed designs; (ii) training and building capacity of PMU and
PIU staff on environmental management, supervision, reporting, and monitoring of implementation of
EMPs; (iii) orienting contractors on implementation of the EMPs; (iv) reviewing the environmental
method statements provided by contractors and guide them on any revisions required; (v) monitoring
implementation of the EMP and recommending any corrective actions on any unforeseen
environmental impacts; and (vi) taking the lead in preparing environmental monitoring reports for
PMU to be submitted to ADB and CEA.

34. It is the responsibility of the PMDSC staff working under the Resident Engineer to undertake
monitoring of CEMP as part of construction supervision, with technical inputs from the PIU
environmental officer. The monitoring formats for monitoring EMP implementation at the construction
site, and other indirect impact areas, such as quarries, borrow and waste disposal and dumping areas,
shall be prepared by the Environmental Specialist of the PMDSC and introduced at the orientation
program. All forms of monitoring should be accompanied by regular monitoring reports including,
where appropriate, dated photographs, interview results, and any test reports produced by
independent firms or accredited laboratories (such as water, air and sediment quality). All the reports
produced should be kept with the Project Director of the PIU, and a copy should also be kept on site by
the Engineer to be made readily available to any interested party.

35. Apart from the routine monitoring conducted by the PIU Environmental Officers and the
Engineer's staff, the PMU Environmental Specialist will also carry out periodic reviews (at quarterly
intervals) to ensure that all the mitigation measures proposed have been carried out as specified in the
EMP. The PIU Environmental Officers will report directly to the respective PIU Project Director, and the
PIU Project Directors as well as the PMU Environmental Specialist then report to the Program Director.
Table 1-3 summarizes the site environmental monitoring and recording/ reporting events.
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Table 1-3 : Summary of site environmental monitoring and recording/ reporting events

No. | Mode Frequency Purpose/ Action Agency Responsible
1. Ambient Quarterly Ensure compliance particularly Independent
Environmental quality | intervals for the | for the key parameters having accredited laboratory
monitoring (Air routine critical impacts contracted through the
Quality, Noise, monitoring PMDSC
Vibration, Water and | during the
Sediment quality) construction
phase
2. As and when Correcting any environmental Contractor’s
required issue (i.e. oil spill, sedimentation, | Environmental Officer
high noise & vibration, upon any | under the guidance
complain of non-compliance etc.) | and supervision of
counterpart staffs of
PIU/PMU and Site
Engineer
3. Monitoring As per the e Site Environmental Construction
Contractor’s EMP implementation monitoring walk around the Supervision Engineers
items particularly schedule given construction area and other and PIU Environmental
related with in the CEMP direct /indirect impact areas Officer, under the
constructional (borrow sites, disposal, guidance of
impacts on physical stockpiling and Contractor’s Environmental
environment facilities) Specialist of
(hydrology, sail, PMU/PMDSC
ambient air quality, e Completing the Monitoring
noise & vibration, formats
traffic, vehicle speed
etc.) e Feeding monitoring data into
4, Monitoring impacts Once in 2 weeks the Data base (Information PIU Environmental
and implementation Management System -IMS) Officer with the
of mitigatory . . assistance of the
e Accidental Environmental .. .
measures as per the i . supervision engineers
issues to be informed to the I
updated EMP . . as per the availability
(particularly impacts Enwronmental Offlcer( PIU of the resources,
related to the and Environmental Officer under the guidance of
. . PMU/PMDSC and take .
ecological and socio- ) . . ) Environmental
economic aspects) immediate remedial actions Specialist of
and conditions given PMU/PMDSC
by CEA Environmental
approval
5. Reporting and Monthly Monthly compliance Environmental Officer
reviewing monitoring reports (EO) of PIU with
Resident Engineer
e Daily Review mitigations Environmental officer
of the Contractor
e Daily updating Environmental | Review by the RE / PIU
Issue log, Environmental
safety log, Grievance log
e Concise summary of
environment management
during past month; 2 weeks in
advance of Monthly Progress
meeting
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No. | Mode Frequency Purpose/ Action Agency Responsible
Social and Quarterly / e Social and Resettlement Social and
Resettlement annually safeguard compliance Resettlement
monitoring reports monitoring safeguard

specialist/officer of
PMDSC and PMU and
PIU

6. Site audit including Weekly-regular | Site environment monitoring EO-PIU with Engineer
health and safety walk round by EO-PIU with RE’s and Contractor
audit and Contractor’s relevant staffs

7. Site audit including Monthly-regular | Site environment inspection by EO-PIU with
health and safety RE and PD with participation of counterpart staffs of
audit ES-PMU, EO-PIU & other relevant | Engineer and

staffs Contractor

8. Surprise site audit Oncein 2 Non-notified site inspection/ ES-PMU

months document review by ES-PMU and
(minimum) ES-PMDSC

9. Monthly Project Monthly-regular | Key environment events/ PD-PIU, RE-PMDSC and
Progress Meeting concerns will be taken up at PD ES-PMU & EO-PIU
(MPPM) and RE level

10. | Monthly Environment | Monthly-regular | As a follow-up meeting to sort EO-PIU with
Meeting out matters arising at MPPM and | counterpart staffs of

in the Monthly Environmental Engineer and
Monitoring Reports (EMR) or Contractor. ES-PMU as
any new developments required
Environment Quarterly or as Site monitoring, review of EO-PIU to coordinate
Monitoring advice by CEA reports and mitigations adopted
Committee as decide by the EMC
11. | Periodical EMR Semi-annual to | A summary of Project Produce by PMDSC
ADB and environment management over Review & Submit to
quarterly the last semester/quarter or ADB & CEA by PMU
(unless defined period by EMC, including
otherwise self-monitoring findings, issues
specified) to with mitigations and
EMC (CEA) independent ambient
environment monitoring results,
progress in grievance redress and
forecast for next year etc.

12. | Progress Meeting of Monthly Brief summary of the key PD-PIU, ES-PMU &
the Program achievements, drawbacks and PMDSC

issues on environment
management

13. | Steering Committee Monthly Brief summary of the key PD-PMU, PD-PIU (and
Meeting of the achievements, drawbacks and ES-PMU & PMDSC as
Program issues with inputs from monthly required)

progress meeting; on
environment management
36. The PIU Project Director shall facilitate the EMC, which is appointed and managed by the CEA,

where the responsible PIU Environmental Officer, supported by the PMU Environmental Specialist, will
present a quarterly report on the environmental monitoring activities and progress related to
mitigation measures. The CEA Monitoring Committee meeting should then be followed by a site visit
to clarify any specific issues pertaining to monitoring.

37.

Monitoring Report to the ADB, which will be displayed in the ADB website.

The PMU Environmental Specialist will be responsible for preparing and submitting a regular
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2 SUMMARY OF POTENTIAL IMPACTS

38. The following section summarizes the most important potential environmental and social
impacts related to construction of a 28.1 km long section of the UEC (from 27+509 km to 55+600 km),
which includes the 26.8 km long Tunnel 3, the 1.1 km long Tunnel 4, and associated roads and other
works (UEC-ICB-2A). as per the Scope of Work and the List of Works specified in Section 6 (Employer’s
Requirements) of the Bidding Documents for the relevant contract packages.

39. The ecological impact would be significant in the areas where tunnel portals, access roads and
disposal areas have been identified within the Elahera Girithale sanctuary area and the ventilation shaft
at the edge of Sigiriya sanctuary as per the EIA (June 2015) and follow up field survey findings related
to the design changes. In addition, tunnels 3 and 4 would need special attention and frequent
monitoring due to the potential for groundwater lowering impact during the construction stage.

40. The key disturbance areas at the start shaft for Tunnel 3 (North end) and Tunnel 4 (South end)
are within a Forest reserve and closer to Amuna Damana Pitiya Tank and Yan Oya stream, which get
flooded during heavy rains. Hence, the working area shown in Figure 2-1 is located in the flood plain of
above surface water bodies and associated stream network. This area will be used for all immediate
surface support facilities for driving both tunnels. Further although this area is a state land comes under
Forest department, area is currently used for Chena and seasonal paddy cultivation encroached by the
nearby villagers and would cause a temporary disturbance for their livelihood. Further there are some
rural residents along the access roads to this identified area, which will have an impact on their day-to-
day activities due to the construction vehicles and machinery movements.
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Figure 2-1 : Project affected area associated with the Start Shaft at northern end of
Tunnel 3 and southern end of Tunnel 4

41. The nature of impacts and their significance would be varying within this UEC-ICB-2A contract
package depending on the specific structure and its location. Table 4-1 of the EIA report clearly
describes the differences of impacts based on the construction method, and hence the actual impact
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levels and their significance need to be addressed in the CEMP based on the exact construction method

used.

42. Tables 2-1 and 3-1 provide summaries for the anticipated impacts during pre-construction and
construction stages and the details of mitigation measures are given in Section 3 of this document.

Table 2-1 : Anticipated Impacts during pre - Construction & Construction

Impact Components

Tunnels TBM

Tunnels NATM

Tunnel Portals

Cut and Cover sec-
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Slope failure
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Ecological Resources

Habitat loss, fragmentation, and
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Terrestrial fauna and flora
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Rare/Endemic species

Threatened species
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Direct impacts on protected ar-
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Migratory routes of animals
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Biodiversity loss/ecosystem
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Threats by Alien Invasive species
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Increased access to protected ar-
eas

Socio-cultural aspects

Health and safety of communi-
ties

Disruption of social cohesion of
communities

Worker health and Safety as-
pects

Occupational health and safety
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Archaeological and Cultural Re-
sources
Direct impacts - - - - - - - -
Theft and vandalism of artifacts - - L L H H H L
and sites
Unanticipated events
Health related issues L M L - M L L L
Climate related issues L M L L L L M L
Construction related issues M M M M M M M M

Abbreviations: H- Highly significant, M-Moderately significant, L-Low significance
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3 DESCRIPTION OF PLANNED MITIGATORY MEASURES

43. A site specific Environmental Management Plan (EMP) has been provided containing (i) project
activity; (ii) potential environmental impacts; (iii) planned mitigation measures; (iv) monitoring scope;
(v) institutional responsibility; and (vi) proposed timing for implementing mitigation measures related
to the Construction package UEC-ICB-2A depending on the availability of construction related
information, and this would be converted to a Contractor’s Environment Management Plan (CEMP)
once the construction method and program and methodology is finalized by the Contractor.

44. The EMP in Table 3-1 is divided into three sections for ease of reference — of specific relevance
to the Contractor's responsibilities on site are the activities under Section B (Construction):

(A) Preconstruction

45. Activities related to land acquisition, addressing grievances of affected communities, livelihood
management related to the forthcoming construction works.

(B) Construction

(i) Activities related to initial mobilisation and establishment of the site:
(a)  achieving initial access into the site and construction of temporary access roads
(b)  preparation of site establishment areas for the various temporary site facilities

(c)  construction of Contractor's camps, including facilities for offices, storage, accommoda-
tion, equipment, aggregate production/storage, concrete production etc., as well as fa-
cilities for the Employer and the Engineer, and establishment of associated utilities and
systems

(d)  establishment of borrow areas, ready to commence operations
(e)  establishment of quarries, ready to commence operations
(f) facilitating site requirements such as water, electricity etc.
(ii) Environmental impact management issues related to construction activities:
(a)  Health and safety related to all construction activities
(b)  Transport and storage of construction materials and machinery operation
(c)  Clearing of site, removal and disposal of construction debris and excavated materials
(d) Activities related to significant noise and vibration
(e) Activities related to the emission of dust
(f) Activities related to the hindrance of surface runoff and soil erosion
(g) Construction / removal of water diversions
(h)  Provision of information disclosure among stakeholders.
(iii) Special environmental impact management issues related to construction activities:

The impacts related to the list of works are identified in Section 6 (Employer’s Requirements)
of the Bidding Document, such as:

(a) Ecological Aspects

e  UEC-ICB-2A project area lies within environmentally sensitive areas (wildlife and
forest), and associated with natural streams, and hence especially at the tunnel
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(b)

(c)

portal and access would create adverse impacts to the existing faunal community
in the area and surrounding habitats

Disturbance to terrestrial natural habitats will most likely result in introduction of
alien invasive species

Increased access to forested areas by humans during construction, which is less so
during the operation and maintenance phase. However, opening up of formerly
relatively undisturbed areas to humans leads to increased poaching, clearance of
forest patches, setting fires, removal of timber, non-timber forest products such as
medicinal plants, ornamental plants, stones, sand and gravel from stream beds,
and introduction of alien invasive species etc. Removal of vegetation, creation of
inlet and outlet portals, and access roads along steep hill sides will cause significant
loss, fragmentation and degradation of natural habitats, increased soil erosion, in-
creased risk of slope failure

Wildlife movements will be restricted and some groups/herds may move away due
to noise and vibration generated from construction activities wildlife/elephant
movements should not be disturbed

Proposed selection of suitable construction materials, borrow, disposal, and stock
piling areas avoiding the protected areas under the Fauna and Flora Protection Or-
dinance (FFPO) or Forest Ordinance (FO) of GoSL and complying with ADB SPS
(2009) unless it is unavoidable, and such places with no alternatives requires to
obtain relevant approval followed by a proper Environmental Assessment.

Land stability and soil erosion aspect

Excavation, blasting operations and removal of soil/rock should be done as per the
proper engineering designs to avoid ground instability and slope failures

Adequate erosion management measures shall be applied during the construction
in order to prevent siltation of surface water bodies at downstream areas, neigh-
bouring marsh/paddy lands during the construction

Uprooting the trees should be done with appropriate equipment to minimize the
damage to soil

Natural water paths and valleys should be kept free from any obstruction through
any kind of construction or disposal of soil/rocks etc.

Avoid adverse impacts on existing drainage systems/natural storm paths of the
project area

Soil removed during the construction should not be dumped at any edge of waters
or disposed into surrounding environment without proper protection measures
and approval

Impacts anticipated due to tunnelling activities

The blasting operations will lead to rock movement, minor fragmentations and vi-
brations, and are thus directly related to the local geology. Hence, appropriate
blasting design will be adopted which will consider safety, blast geometry, free
faces, burden, spacing, initiation pattern and angled holes to the approval of the
Engineer, represented by PMDSC.

Water from excavation at tunnelling to ascent should be drained in the duct by
gravity. Diversion of the polluted superficial drain from the territory of construc-
tion site should be carried out through special treatment facilities
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Development of a comprehensive erosion and sediment control plan prior to
earth-moving activities; (i) Construct settling ponds where silt-laden water can set-
tle before being discharged into natural watercourses; (ii) Application of erosion
and sediment control practices to prevent excessive onsite damage; (iii) Apply pe-
rimeter control practices to protect the disturbed areas from onsite runoff and to
prevent sediment damage to areas below the construction site; (iv) Keeping run-
off velocities low and trying to retain much of the run-off on the site and stabiliza-
tion of the disturbed areas as soon as the final grade has been attained

Installation of a water proofing system between the initial ground support system
and the final concrete lining where specified. Water collection basins will be re-
quired to put at each end of the portals where drainage water will be collected.

For the cut & cover and conduit sections of the canal, the groundwater table can
be affected during the construction stage. All the tunnels are required to be lined
throughout reaches that are considered permeable. Open canal sectionis lined and
cut and cover conduits are concrete structures. Therefore, construction methods
decided by the designers will minimize the adverse impacts on ground water table.

A specific Emergency Management Plan based on the environment/safety risk as-
sessment in the method statement for tunnel construction will need to be pre-
pared.

(d) Disposal of construction waste material and disposal areas

The disposal sites will not contain any toxic material, but only the excavated mate-
rial from the tunnel and the canal.

A considerable portion of the soil removed in the excavation will be used for form-
ing the canal bunds, backfilling of cut and cover conduits and other structures. Ex-
cavated material will also be used for filling abandoned borrow areas found at the
project area. In addition, the cut and cover sections will be covered with excavated
earth up to the ground level.

(C) Operation and Maintenance

46.
47.

Activities related to the operation and maintenance phase of the Works under each contract.

The Contractor will be responsible for fulfilling the mitigatory measure requirements set out

under Section B (Construction) throughout the construction period. Table 3-2 shows the Environmental
Monitoring Plan (EMoP) of the key monitoring aspects identified related to the EMP to ensure that
required mitigation measures are in place, which complies with the appropriate safeguard policies.

Program Management, Design and Supervision Consultant Page 23



Ministry of Mahaweli Development and Environment

Mahaweli Water Security Investment Program
UPDATED EMP OF UEC-ICB-2A FROM 27+509 KM TO 55+600 KM INCLUDING 27.7 KM LONG

TUNNELS

Table 3-1 : Summary of the anticipated impacts and mitigations related to the UEC-ICB-2A contract package

Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

1. Making ac- a. Disconnecting elec- .

cess to wild- tric fences and
life protected there by wildlife
threats to the °

nearby villages

areas during
surveys and
site access b. Making free access
preparations to the protected ar-
eas and there by il-

legal timber logging,

collecting wildlife

Only authorized people to access the areas under
the supervision and accompany with Wildlife/Forest
officers

Realigning electric fences in consultation with Wild-
life department

e Effectiveness of miti-

gation measures

RE.PMDSC and
PD/PIU and Wild-
life/forest dept.

Daily during the
initial stage

marked for the areas that need to clear

Tree enumeration survey to be carried out by
PMDSC and prepare the list of trees to be fell and
submitted to PMU for the approval process

The Contractor must obtain required approval from
the Divisional Secretariat under the guidance of
PMDSC and PMU

Timber Cooperation will involve tree felling (trees of
more than 30 cm DBH, and removal of roots, vege-
tation clearances and disposal shall be done by the
contractor

Trees shall be removed from the construction sites
before commencement of construction with prior

ity / DWLC / FD) is ob-
tained for the all pre-
identified and marked
trees to be removed
which are more than
30 DBH/cm
Trees are removed
from the site before
starting the construc-
tion activities con-
tacting concerned de-

partment (Timber co-

guide the Contractor

EO of Contractor,
Environmental of-
ficer of PIU and the
environmental spe-
cialist of PMU

species
2. Felling of a. Loss of habitats e The Contractor shall remove only the required trees | o The approval from | Contractor toimple- Weekly during
trees b. Habitat fragmenta- that would disturb the construction activities. relevant government | ment the precon-
tion e Oncethe surveys are completed, boundaries need to agency (Local author- PMU/PMDSC to struction stage
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Project Activity Potential Environmen- | Mitigation Action Monitoring Scope Institutional Respon- | Implementation
tal Impact sibility Schedule
permission from the concerned department. operation/ Local au-
e Compensatory plantation by way of Re-plantation of thority etc)
3 times of the number of trees cut should be carried | e Reforestation pro-
out in the project area. gram is initiated by
e Contractor shall make every effort to avoid removal the Contractor as per
and/or destruction of trees of religious, cultural and the guidance given in
aesthetic significance. the EMP and contract
e If such action is unavoidable the Engineer shall be in- documents and the
formed in advance and carry out public consultation habitat  loss  to
and report on the same should be submitted to the planted area (Ha)
Engineer. should be 1:3 ratio
e Contractor shall adhere to the guidelines and recom- | ® No burning of vegeta-
mendations made by the Central Environmental Au- tion parts within the
thority, if any with regard to felling of trees and re- construction site
moval of vegetation. e Excess vegetation
e Removed trees must be handed over to the Timber matter is properly dis-
Corporation posed or reused
3. Site clear- c. causing soil erosion, | e Minimum areas cleared for construction of canal, | e Areas markedin maps | Contractor to imple- Weekly during
ance and re- siltation & sedimen- structures and other facilities; carry out work in dry and plans at planning | ment the precon-
moval of veg- tation of water- seasons; design adequate drainage pathways with stage vs. areas actu- PMU/PMDSC to struction stage
etation ways, blocking of silt traps as required; See also below for site specific ally cleared keep NBRO informed
4. Slope failure adjacent lands, ad- details e Effectiveness of miti- .
(Independent Moni-
and soil ero- verse impacts on e Removal of detached/unstable rocks, boulders; ter- gation measures toring agency re-
sion due to community racing adopted in deep cuts of 15m and above; con- .
sponsible for land-
removal of solidation grouting and shot-creting; Sub-surface slides)
vegetation drains at tunnel portal areas and steep hill sides ;
slope protection at exposed earth surfaces; all other EO of Contractor,
measures as specified in contract documents turfing Environmental of-
for ficer of PIU and the
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Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

environmental spe-
cialist of PMU

5. Creation of
access roads
for project
and modifi-
cation of ex-
isting roads

a. Disturbances to

wildlife movements

b. causing change of

drainage patterns,
soil erosion and
road surface dam-
age, affecting com-
munity safety

e No new roads or any other permanent structures to
be constructed within protected areas without prior
approval of DWC/FD

e Precautions should be taken to reduce construction
impacts on existing natural systems such as forest ar-
eas, streams, tanks and wild animals within these
habitats

e Allroads designed and constructed to prevent these
negative impacts, including providing adequate cul-
verts, slope protection

o Safety barriers at dangerous locations, and bypasses
at locations where existing roads are crossed by
open canal or cut & cover conduits. Adequate signs
to indicate traffic diversion and speed limits within
and surrounding areas of the construction site.

e Maximum allowable speed limits to be determined
depending on the site conditions (probably less than
30 kmph)

o Effectiveness of miti-
gation measures

Contractor to imple-
ment

PMU/PMDSC to
guide the Contractor

EO of Contractor,
Environmental of-
ficer of PIU and the
environmental spe-
cialist of PMU

Weekly during
the
struction stage

precon-

6. Construction

c. Contamination of

e The location, layout and basic facility provision of la-

e Site is not established

Self monitoring by

Weekly inspec-

of labour receptors (water, bour camp must be submitted to the Engineer prior within areas pro- EO of the Contractor tion during the
camps land, air) to their construction. tected under Fauna Preconstruction
d. Environmental & e The location of labour camps must be strictly and Flora Protection | EO OfPIU and Resi- period
Social damages avoided the areas of wildlife/forest protected, any Ordinance (FFPO) and | dent Engineer of
e. Social unrest areas with environmental and social sensitivity (near Forest Ordinance (FO) P_MDSC for supervi-
religious places, schools, canal reservations etc.) e Site Management ston
e The prior approval of Pradeshiya Sabha-Local Au- Plan for the camp
thority shall be obtained for construction of labour available and Camp is
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

camp
The construction will commence only upon the writ-
ten approval of the Engineer.

The Contractor shall maintain necessary living ac-
commodation and ancillary facilities in functional
and hygienic manner and as approved by the Engi-
neer.

All temporary accommodation must be constructed
and maintained in such a fashion that uncontami-
nated water is available for drinking, cooking and
washing. The sewage system for the camp must be
planned and implemented with concurrence from
the Local Public Health Inspector (PHI)

Adequate health care is to be provided for the work
force. The layout of the construction camp and de-
tails of the facilities provided should be prepared
and shall be approved by the engineer.

The required training, notices and sign boards in and
around the site related to best construction & engi-
neering practices, occupational health and safety,
commutable diseases, best behavioural practices
shall be facilitated by the Contractor at the labour
recruitment

The procedural and infrastructural requirements for
emergency responses shall be incorporated in to the
camp site construction plan and be duly made avail-
able

Labour camp sites after use should be cleared and
the site should be reinstated to previous condition

installed strictly in ac-
cordance with Safety
Management Plan
Labour camps with
proper facilities such
as enough spaces,
beds,

mosquito nets, lava-

ventilation,

tories, bathing facili-
ties, drinking water
are available

Waste water collec-
tion and treatment is
implemented
properly

The sewage system
for the

planned and imple-

camp is

mented with concur-
rence from the Local
Public Health Officer
(PHI)

Camp is kept clean
from debris, garbage,
etc. Waste is col-
lected and disposed

of in approved sites
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Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

at the close of the construction work.

7. Transport
and Storage
of construc-
tion materi-
als and ma-
chinery oper-
ation

a. Spreading dust and
impact due to haz-
ardous material

e All material should be transported in fully covered
trucks. Overloading of vehicles with materials should
be controlled and done in a manner to suit the truck
capacity and tailgates of the trucks should be closed.

e Construction material such as cement, sand and metal
should be stored in closed structures or in a contained
manner.

e Material haulage routes and stockpiling areas to be
well defined with the prior approval of the respective
authorities and the engineer, and all the measures to
be followed by the suppliers to avoid any environmen-
tal issues (dust, noise, nuisance to public, traffic etc.)

e Maximum allowable speed limits to be determined de-
pending on the site conditions (probably less than 30
kmph)

e Required licence and
approval in compli-
ance with CEA regula-
tions

e Emission from ma-
chineries has been
controlled

e All the machineries
have been fitted with
proper exhaust si-
lencers

e Exhaust silencers
have been checked
periodically

e Tires of vehicles are
free of mud and en-

be-

fore entering public

trained material

roads
e Public
cleaned of any mate-

roads are
rial dropped during
transit

e Haul trucks use tar-
paulins to cover loads
for transportation on
public roads

e Haul truck tailgates

EO of PIU will moni-
tor with the assis-
tance of supervision
Engineers

Contractor will exe-
cute under the self-
monitoring of EO of
the Contractor

Every 2 weeks
during the Con-
struction phase
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

and sides fit properly
and do not allow ma-
terial to fall on public
roads

e Haulage routes and
the fleet
schedules are strictly

vehicle

followed to ensure no
traffic congestions

Risk of wild fire
Disturbance to the
wildlife behaviours
b. Risk of safety and

accidents

8. Handlingand | a.
storage of b.
explosives

e Except as provided in the contract or ordered or au-
thorized by the Engineer, the Contractor shall not
use explosives.

o Where the use of explosives is ordered or author-
ized, the Contractor shall comply with the require-
ments of the following as applicable;

i. The handling of explosives to the site and on
the site, will be carried out by the supplier and
blasting contractor under a license to conduct
such work

ii. Transportation of explosives from the explo-
sive supplier to the quarry areas will be con-
ducted in such a manner as to safeguard hu-
man health and prevent impacts on the envi-
ronment. The transfer will be arranged so
that, delays between the points of transfer are
minimized, explosives are not left at any loca-
tion other than designated locations and ex-
plosives are not left unattended during trans-
portation.

iii. Explosives transported from the explosives
supplier to the site will be transported by fully
licensed and certified transport carriers; al-
ways utilizing a double-driver system; clearly

e Obtained
approvals from rele-

required

vant line agencies
(DWC/Police station/
Regional Explosive

controller)

Resident Engineer of
PMDSC for supervi-
sion and Contractor
will execute EO of
PIU to provide neces-
sary guidance

Once a week
during the Pre-
construction

and Construc-

tion Period
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tal Impact

Project Activity Potential Environmen- | Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

vi.

visible signs marked "EXPLOSIVES" in letters

not less than 150 mm in height when carrying

explosives; equipped with correct fire extin-
guisher; carriers not be refuelled if explosives
or detonators are on board except where the
mobile equipment is designed and used solely
for transportation of bulk blasting agents and
have its engine shut off and its parking brake
engaged while loading or unloading explo-
sives, except where the vehicle uses an en-
gine-powered device for loading and unload-
ing.

Storage of Explosives in_.magazines, to be fully

licenced, equipped with security reader sys-

tem and proper locking system as per GoSL
regulations

On site storage near the work site to be made

when required only, and would be placed in

designated work area under constant (24

hour) watch/supervision. Explosives will never

be left unattended, at any time.

Locations of the magazines/ storage areas will

be site specific and will follow the guidelines

below;

a. a minimum of 500 metres away from
camps or any structures that frequently
house personnel, any environmentally
sensitive area

b. aminimum of 500 metres away from pro-
ject activities

c. seton flat terrain to reduce the risk of
spillage
area around magazines to be flagged with
required signage and no other fire form-
ing agents/ fuels etc. to be around (within
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

100 m)
The Contractor shall at all times take every possible
precaution and shall comply with relevant laws and
regulations relating to the importation, handling,
transportation, storage and use of explosives. Con-
tractor shall obtain Ministry of Defense (MoD) ap-
proval for importing and handling explosives and
keep the Local Police informed of the same
Only trained and certified persons will work with
explosives. The explosives personnel will undertake
formal training and on-the-job training to ensure
compliance with legislation.
Internal audits and inspections of all components
related to the explosives management will be con-
ducted on a regular basis by qualified personnel,
and the results recorded according to quality and
safety standard operating procedures.

e All recommendations and orders made by regulators
and inspectors will be responded to and acted upon
accordingly.

9. Storage of a. Safety and Fire risk .
b. Pollution due to
leakages, spills

fuel, oil and
toxic sub-
stances

All fuel storage in construction site should be
fenced and stored only within the fuel storage con-
tainer.

Fuel storage area should not be near any water
source or source of explosive, ignition areas (within
100 meters)

Hazardous materials should be stored in the stor-
age device explicitly specified. Such as fuel, oil and
paint and other dangerous items should also de-
velop temporary storage requirements.

The storage area is limited to the persons con-
cerned before entering

The point should also be stored in the vehicle from

e Obtained
approvals from rele-

required

vant line agencies
(DWC/Local Gov Au-
thority)

Resident Engineer of
PMDSC for supervi-
sion and Contractor
will execute EO of
PIU to provide neces-
sary guidance

Once a week
during the Pre-
construction

and  Construc-

tion Period
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

damage, and regularly check for leaks, damage and
contamination

Machinery and equipment maintenance is limited
to be within the scope of the contractor camp. Op-
erating surface ( ie, within the fenced area of the
concrete floor ) must be designed properly to en-
sure that oil and other fuel can concentrate to a
suitable container . In the event of oil / fuel leaks,
remove contaminated soil is required to properly li-
censed locations for processing

To prevent grease, oils, fuels, solvents and chemi-
cals for water and soil erosion caused by pollution
or must always adopt appropriate preventive
measures

Effect on wildlife
Excavation activity

10.Tunnel exca-

Q

vation, Drill b.

and blasting from tunnels may
have some impact
on the fossil finds in
the sedimentary

c. The blasting opera-
tions will lead to
rock movement, mi-
nor fragmentations
and vibrations. Thus

directly impacting

Low noise generation measures should be adopted
in carrying out blasting activates within wildlife influ-
enced areas. Necessary guidelines, approvals should
be obtained from DWC in this regard

Blasting operations should be carried out with the
approval of GSMB and CEA

Appropriate mitigatory measures should be
adopted to maintain vibration levels generated
by blasting as of the interim standards stipu-
lated by CEAl(considering type 3 and 4 structure
types made up of lighter construction and archeo-
logically sensitive areas)

L Interim Standards for vibration of the Operation of Machinery, Construction Activities and Vehicle Movements Traffic — Vibration in PPV, 2-8 mm/sec

Interim Standards on Air Blast Over Pressure and Ground Vibration for Blasting Activities; less than 5 in PPV, mm/sec
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

geological resources
will occur from the

als (borrow of earth,
stone metals, granu-
lar sub base and ag-
gregates for base
courses and
bridges).

the geology. .
d. Likelyimpactonthe | o

extraction of materi- | o

In case of finding of mineralized zones along the tun-
nel alighment during excavation, it will be brought to
the notice of the GSMB for directions from their end.
Appropriate blasting design will be adopted which
will consider safety, blast geometry, free faces, bur-
den, spacing, initiation pattern and angled holes.

cut and Water Table in

cover and

tions

11.Creation of a. Changes to Ground .

conduit sec- °

Layer of permeable sand/gravel to enable drainage
on both sides of these sections, canal lining, treat-
ment of weak zones

Continuous ground water monitoring in every 2
weeks, in the four presently monitoring observation
wells and 14 nos of proposed observation wells are
identified by the Engineer, and given in the Annex C

e Effectiveness of miti-

gation measures by
monitoring  ground
water levels in identi-
fied 16 locations and
additional 4 locations
where necessary de-
pending on the con-
tractor’'s Geo tech-

nical surveys

Contractor to imple-
ment

PMU/PMDSC to
guide the Contractor
NBRO (Independent
Monitoring)

EO of Contractor,
Environmental of-
ficer of PIU and the
environmental spe-
cialist of PMU

Weekly during
the precon-
struction stage

12.TMB &
NATM tun-
nel sections

Water Table in tun-
nel sections

water pollution
c. Damage or deterio-

ration to structures,

a. Changes to Ground .

b. Surface and ground °

Grouting & Concrete lining of areas that require such
interventions; Contingency Plan in case of unantici-
pated events

Any dewatering of ground water table, contractor
shall take actions to mitigate or compensate
affected parties/ habitats

Effectiveness of miti-
gation measures by
monitoring  ground
water levels in identi-
fied 16 locations and

additional 4 locations

Contractor to imple-
ment

PMU/PMDSC to
guide the Contractor
NBRO (Independent
Monitoring)

Weekly during
the precon-
struction stage
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features

buildings or other .

Development of a comprehensive erosion and sedi-
ment control plan prior to earth-moving activities; f
Construct settling ponds where silt-laden water can
settle before being discharged into natural water-
courses; f Application of erosion and sediment con-
trol practices to prevent excessive onsite damage; f
Apply perimeter control practices to protect the dis-
turbed areas from onsite runoff and to prevent sed-
iment damage to areas below the construction site f
Keeping run-off velocities low and trying to retain
much of the run-off on the site f Stabilization of the
disturbed areas as soon as the final grade has been
attained.

Installation of a water proofing system between the
initial ground support system and the final concrete
lining.

Continuous ground water monitoring in every 2
weeks, in the four presently monitoring observation
wells and 14 nos of proposed observation wells are
identified by the Engineer, and given in the Annex C
Daily inspections and measurements should be con-
tinued until the tunnel excavation front has ad-
vanced beyond the affected location by at least 500
m either sides of the tunnel as described in Risk
Management Plan for UEC ICB 2A (i.e. the specific
structures, buildings and features identified as hav-
ing been affected shall be carefully inspected, de-
tailed measurements of all evidence of possible
damage or deterioration taken, and movement ref-
erence strips)

where necessary de-
pending on the con-
tractor’'s Geo tech-
nical urveys

the
daily structural dam-

e Inspection for

ages within 500 m ei-
ther sides of the tun-
nel

EO of Contractor,
Environmental of-
ficer of PIU and the
environmental spe-
cialist of PMU
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Frequency of the inspections and measurements
may be reduced to once per week, and if this condi-
tion persists the frequency may be reduced to
monthly once the tunnel excavation has passed be-
yond the affected location by at least 1,000 m.

13.Management | a. Pollution\ °
b. Hindrance to sur-
face run off
c. Disturbances to
wildlife move-

ments

of construc-
tion waste /
tunnel muck/
excavated
material

all the spoil material which is to be removed to dis-
posal areas will be produced from the excavation of
Tunnel 3 by NATM from the southern portal, the ex-
cavation of Tunnel 3 by TBM from the northern start
shaft, and the excavation of Tunnel 4 by NATM from
the northern start shaft.

The following disposal areas have therefore been
identified and designated by the Employer, located
as follows:

a. DPN-01 — area for stockpiling/temporary dis-
posal, adjacent to the working area surround-
ing the Tunnel 3 northern start shaft (to the
west);

b. DPN-02 — area for stockpiling/temporary dis-
posal, adjacent to the working area surround-
ing the Tunnel 3 northern start shaft (to the
east);

c. DPN-03 — area for permanent disposal, ca.
2.1 km from the Tunnel 3 northern start shaft
along the road towards Palugaswewa;

d. DPS-01 — area for permanent disposal (and ag-
gregate crushing plant) adjacent to the road
from Bakamuna to Giritale, near At-

thanakadawala, ca. 6.1 km from the southern
portal of Tunnel T3;

e Effectiveness of miti-

gation measures

Contractor to imple-
ment

PMU/PMDSC to
guide the Contractor
NBRO (Independent
Monitoring)

EO of Contractor,
Environmental of-
ficer of PIU and the
environmental spe-
cialist of PMU

Weekly during
the precon-
struction stage
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e. DPS-02 — area for stockpiling/temporary dis-
posal adjacent to the road from the Tunnel 3
southern portal towards the Elahera Minneriya
Yoda Ela, ca. 3.8 km from the portal;

f. DPS-03 — area for stockpiling/temporary dis-
posal (and concrete batching plant) adjacent to
the road from the Tunnel 3 southern portal to-
wards the Elahera Minneriya Yoda Ela, ca.
2.1 km from the portal.

The Contractor may utilise these designated disposal
areas for spoil material arising from the Works, how-
ever it is important to note that the areas designated
for stockpiling/temporary disposal must be free of
spoil deposits by the end of the construction period.
In case the Contractor requires disposal areas at any
time in excess of these designated disposal areas for
material arising from the Works, or prefers to find
disposal areas closer, identified sites need to avoid
any natural streams, critical habitats, sensitive recep-
tors, and proper approvals need to be obtained; the
Contractor shall submit a site restoration plan for
each identified borrow/disposal area to the Engineer
which demonstrates the suitability of the site;

No borrow or disposal areas, either permanent or

temporary, shall be located in protected areas (wild-
life or forestry) unless specifically identified in the

Bidding Document or by the Engineer

Re-use and recycle the materials and proper disposal

of waste in accordance with permit.

Waste waters removed from the tunnel in case of

their discharge in reservoirs or the system of rain
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sewerage which does not have treatment facilities in
the distance from discharge point to reservoir
should be preliminary treated. For this purpose grids
for manual treatment, mud settlers, petrol- and oil
collectors, filters settlers and other means of water
treatment from pollution should be installed in the
cameras of dewatering plants before the entrance to
water chamber sumps

14.Borrowing of

a. Resource depletion .

earth and b. Damage to wildlife,
management forest resources
of borrow ¢. Environment Pollu-
sites tion

15.Maintaining | d. Health & safety is-
disposal and sues o
dumping
sites

The identified disposal sites for the UEC ICB 2A con-
struction package are given in the Figure 1-1.

Earth available from construction site excavation
works as per design, may be used as embankment
materials, subject to approval of the engineer

The Contractor shall comply with the environmental
requirements/guidelines issued by the CEA and the
respective local authorities in respect of locating
borrow areas and with regard to all operations re-
lated to excavation and transportation of earth from
such sites.

The Contractor can also find suitable soil materials
from currently operated, licensed borrow pits in the
surrounding area, subject to approval of the engi-
neer

No borrow-sites be used (currently approved) or
newly established within areas protected under
FFPO and FO

Borrow areas shall not be opened without having a
valid mining license from the GSMB. The location,

e Site is not established

within areas pro-

tected under FFPO

and FO Water and air

quality

e EPLs from CEA have
been obtained and
not expired

o LGA permits are avail-
able Construction ma-
terial storage areas

e Borrow site reinstate-
ment

e Approved site reha-
bilitation plan is avail-
able

e Operation manual is
available on site

e Excessive site noise
managed by restrict-
ing operating hours

e Noise & vibration

Resident Engineer of
PMDSC for supervi-
sion and Contractor
will execute

PIU- EO to supervise

Once a week dur-
ing Preconstruc-
tion and Con-

struction Period
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depth of excavation and the extent of the pit or open
cut area shall be as approved by the engineer.

All borrow pits/disposal areas should be rehabili-
tated at the end of their use by the Contractor in ac-
cordance with the requirements/guidelines issued
by the CEA and the respective local authority.

Establishment of borrow pits/areas and its opera-
tional activities shall not cause any adverse impact
to the nearby properties. Also shall not be a danger
of health hazard to the people.

The Contractor shall take all steps necessary to en-
sure the stability of slopes, including those related to
temporary works and borrow pits.

If the Contractor uses non-commercial bor-
row/quarry sites, the sites should be remediated ac-
cordingly once material sourcing has been com-
pleted. The Project Supervision Engineer will require
maintaining the numbers and relevant details of all
necessary licenses etc. and report of their status ac-

cordingly.

level has been
checked periodically
Dust control is imple-
mented on dump, ex-
cavation or topsoil
stockpile site

Slopes are stable and
no possibilities of
eroding / landslides
Sediment laden run-
off from excavation or
dumping sites does
not enter natural wa-
ter courses

No water ways/ bod-
ies blocked

Water logging is not
evident in the site

No soil/water con-
tamination from
oil/fuel/leachate /de-
bris etc.

No damage to im-
portant flora/fauna or
habitats

No human - wildlife
conflicts

No spreading of inva-
sive  species pro-
moted

Program Management, Design and Supervision Consultant

Page 38




Ministry of Mahaweli Development and Environment

Mahaweli Water Security Investment Program
UPDATED EMP OF UEC-ICB-2A FROM 27+509 KM TO 55+600 KM INCLUDING 27.7 KM LONG

TUNNELS

Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

No unnecessary or
improper interfer-
ence has been done
to the convenience of
public, access, occu-
pation of public, pri-
vate road, or foot
paths

No materials have
been stacked or
placed to cause dan-
ger or inconvenience
to any person or the
public

Tires of vehicles are
free of mud and en-
trained material be-
fore entering public
roads

Public roads are
cleaned of any mate-
rial dropped during
transit
Haulage routes,
speed limits (Max 30
kmph) and the vehicle
fleet schedules are
strictly followed to
ensure no traffic con-
gestions
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16.Information a.
b. Disturbances to
the livelihood

Disclosure
among
Stakeholders

Social unrest .

Discussions should be conducted with the residents
who reside around the immediate vicinity of the con-
struction site; provide them with information on the
project activities muster their views for possible im-
pact mitigation as this will also ensure a good rap-
port and less complains. This should be done imme-
diately once the Contractor is mobilized.

The Community organizations and religious chiefs to
be addressed and discuss the expectations and pro-
ject interventions, and arrange the method of com-
munication during the project activities where nec-
essary

The Contractor will maintain a log of any griev-
ances/complaints and actions taken to resolve them.
(Types of complaints, numbers of complaints, how
complaints were resolved, numbers unresolved,
those sent to next level of GRM (Refer Annex B for
the GRM adopted by MWSIP), satisfactory outcome
etc.)

A copy of the approved EIA report, the CEA Ap-
proval and any other approval issued by Govern-
ment Authority and the EMP should be available at
all times at the project supervision office on site.

e People informed

about the project ac-

tivities prior to the

Contractor mobiliza-
tion

e People are notified on
inconveniences, road
closure, stopping wa-
terissue in the canals,
drinking water sup-
ply, electricity breaks,
etc.,, Meeting with

community members

on construction activ-

ities, environmental
impacts and mitiga-
tion measures held

e Grievance Log main-

tained

Complains observed
during the last visit
addressed

EO & Social & Reset-
tlement Officer of
PIU

Resident Engineer of
PMDSC for supervi-
sion

Contractor will exe-
cute

Every 2 weeks

construction
activities

17.Health & a. Public and Worker .
Safety re- Safety
lated to all

The construction site should be barricaded at all
time in a day with adequate marking, safety tape,
flags, reflectors etc. for safety of individuals using
the site daily basis. (Items such as parking cones,
lights, tubular markers, orange and white strips and

e Warning signs and ex-
clusion barriers
erected around work

site areas

Contractor will exe-
cute and EO of PIU
with the supervision
engineers will moni-

Every 2 weeks
during the Con-
struction period
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barricades of a luminous nature for night visibility
shall be procured where deemed necessary)

e At all times, the Contractor shall provide safe and
convenient passage for vehicles, pedestrians and
livestock. Work that affects the use of existing ac-
cesses shall not be undertaken without providing ad-
equate provisions to the prior satisfaction of the En-
gineer.

a) Alternative accesses to be arranged;

b) Nearby pedestrian access be arranged (across
canls in the case of bridge reconstruction);

c¢) Adequate signage for detours is provided.
e The construction site should be clearly demarcated
by the above means and restriction of access to pub-
lic to the site will help the safety of public.

e Safety signboards should be displayed at all neces-
sary locations.

e The Contractor should obtain a Third party insurance
to compensate any damages, injuries caused to the
public or labourers during the construction period.

e All construction vehicles should be operated by ex-
perienced and trained operators under supervision.

e Basic on-site safety training should be conducted for
all labourers during the EMP training prior to the
start of the construction activities.

e Workers are provided

with and are using the
applicable
safety / protection

uniform,

equipment for site
conditions
e Worker’s health

checks implemented
e Sanitary-hygienic

conditions for work-

ers are provided:
drinking and washing
supply,
mealtime utilities, toi-

water

lets, rest time, resting
areas etc

e First aid kit is availa-
ble on-site and is ac-
cessible to all workers

e Fire extinguisher
available

e Security/emergency

alarms/ lighting etc

are in place
e Copy of ERP and
emergency contact

list are available, up-
dated and posted in a

tor under the super-
vision of RE
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e All digging and installation work should be com-
pleted in one go, if this task is not accomplished in
the area should be isolated using luminous safety
tape and barricading structures surrounding the
whole area.

e Trenches should be progressively rehabilitated once
work is completed.

e Material loading and unloading should be done in an
area, well away from traffic and barricaded

e Construction wastes should be removed within 24
hours from the site to ensure public safety.

e The procedural and infrastructural arrangements
shall be in place to ensure the compliance with the
Labour Law of Sri Lanka (Factories Ordinance Act No.
45 of 1942) and the Core Labour Standards 2006
(ADB & ILO) and as otherwise required by the Pro-
gram Health and Safety manual (and updated docu-
ments) prepared by the PMDSC

e Health and safety manual to be referred followed by
the training conducted by the Health and Safety Spe-
cialist of PMDSC

b. Safety Gear for La-
bour

e Protective footwear and protective goggles should be
provided to all workers employed in mixing of materi-
als like cement, concrete etc.

e Welder's protective eye-shields shall be provided to
workers who are engaged in welding works.

visible place at all
work sites

e Accident report main-
tained

e Damage of utilities
and/or other struc-
tures managed

® Program’ H&S Man-
ual and its updates

e Maintained Risk Reg-
ister
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Earplugs shall be provided to workers exposed to loud
noise, and workers working on crushing, compacting,
or concrete mixing operation.

The Contractor shall supply all necessary safety appli-
ances such as safety goggles, helmets, safety belts, ear
plugs, mask etc. to workers and staffs.

In addition, the Contractor shall maintain in stock at
the site office, gloves, ear muffs, goggles, dust masks,
safety harness and any other equipment considered
necessary. Safety gear should be worn for specific po-
tential risks of a specified activity in which the worker
is engaging.

A safety inspection checklist should be prepared taking
into consideration what the workers are supposed to
be wearing and monitored on a monthly basis and rec-
orded

c. Preventionofacci- | e
dents

Prevention of accidents involving human beings, ani-
mals or vehicles falling or accidents due to open
trenches/manholes during the construction period.
This needs to be ensured with proper barricading,
signage boards and lighting etc.

A readily available first aid unit, including an adequate
supply of sterilized dressing materials and appliances
should be available at the site office at all times

Availability of suitable transport at all times to take in-
jured or sick person(s) to the nearest hospital should
also be insured.

Program Management, Design and Supervision Consultant

Page 43




Ministry of Mahaweli Development and Environment

Mahaweli Water Security Investment Program
UPDATED EMP OF UEC-ICB-2A FROM 27+509 KM TO 55+600 KM INCLUDING 27.7 KM LONG

TUNNELS

Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

Safety protocols/ arrangements for working; (i) over
heights, (ii) near or over water, (iii) during night time/
under poor lighting and (iv) in confined spaces etc.

Site emergency response protocol including evacua-
tion plan shall be available and displayed at key loca-
tions in the site. The evacuation route and assembly
points shall be duly marked with sign boards and mock
drill shall be undertaken in a defined time intervals.

A brief/ detailed site safety orientation (induction)
shall be given to any new comer to the site by the Con-
tractor’s safety staff.

A qualified and experienced safety staff shall be avail-
able to ensure site safety compliance.

any person entering to the active work site shall wear
necessary safety gears and follow the safety protocols

Names and contact information for emergency ser-
vices such as Ambulance services, hospitals, police and
the fire brigade should be prepared as a sign board and
displayed at the work site.

a. Pollution of Soil °
and Water via Fuel
and Lubricants

The Contractor shall ensure that all construction vehi-
cle parking locations, fuel/lubricants storage sites, ve-
hicle, machinery and equipment maintenance and re-
fuelling sites shall be located away from rivers, at least
200m away, and irrigation canal/ponds.

The Contractor shall ensure that all vehicles/machin-
ery and equipment operation, maintenance and refu-
elling will be carried out in such a fashion that spillage

e Hazardous material

are transported/
stored and handled as
per the safety data
sheet

o All the locations are

well identified and

Supervision Engi-
neers under RE  will

monitor

EO of PIU will period-
ically monitor Con-
tractor will execute
under the self moni-

toring of EO of the

Ever 2 weeks
during the Con-

struction phase

Water
monitoring

quality

every 3 months

Program Management, Design and Supervision Consultant

Page 44




Ministry of Mahaweli Development and Environment

Mahaweli Water Security Investment Program
UPDATED EMP OF UEC-ICB-2A FROM 27+509 KM TO 55+600 KM INCLUDING 27.7 KM LONG

TUNNELS

Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

of fuels and lubricants does not contaminate the
ground.

e The Contractor shall arrange for collection, storing and
disposal of oily wastes to the pre-identified disposal
sites (list to be submitted to the Engineer) and ap-
proved by the Engineer. Qil spills and collected petro-
leum products will be disposed of in accordance with
standards set by the CEA/MEMD.

e The engineer will certify that all arrangements comply
with the guidelines of CEA/MEMD or any other rele-
vant laws.

demarcated for vehi-
cle parking, fuel / lub-
ricants storage, vehi-
cle, machinery and
equipment  mainte-
nance and refuelling
etc

Above sites are lo-
cated away from riv-
ers/ water ways, at
least 200m away
Visual observations of
waste remains left
onto the soil surface
(oil  spills,
any other

grease
patches,
chemical spillage etc.)
Vehicles and machin-
ery are up to the
standard operation
conditions (standard
emission conditions,

no oil/grease leak etc)

Contractor
Periodical water
quality monitoring

through qualified 3rd
party consultant

18.Clearing of

a. Environmental Pol-

e During site clearance activities, removal of vegetation

e The work site and the

Supervision Engi-

Every 2 weeks

site removal lution and debris must be carried out swiftly and in well- surrounding area kept | neers under RE will | during the Pre-
and disposal | b. Nuisance to the planned manner. clean free from debris, | monitor Construction
of construc- ublic arbage, etc. . . hase
tion debri P e The Contractor shall identify the sites for disposal of garbag EO of PIU will period- | P
ion debris . .

p material cleared. e Signboards in place to | ically monitor Con-
and exca- .

direct / notify about | tractor will execute
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vated materi-
als

e Plants, shrubs and other vegetation cleared should not
be burned on site.

e Spoil and other disposal materials should only be
dumped at sites for which prior approval from relevant
authorities such as the Local Authority has been ob-
tained. Taking into account the following

e The dumping does not impact natural drainage
courses

e No endangered / rare flora are impacted by such
dumping

e Should be located in non-residential areas located on
the downwind side

e Located at least 100m from the designated forest land.

e Avoid disposal on productive land.

e Should be located with the consensus of the local com-
munity, in consultation with the Local Authority and
the relevant Road Development Authority

e Minimize the construction debris by balancing the cut
and fill requirements.

e The Contractor should avoid any spillage of spoil when
transporting such materials to the approved material
dumping sites.

e Hazardous waste shall be disposed of as per the Sched-
ule VIII of Part 11 of the National Environmental (Pro-
tection & AQuality) Regulation No. 1 of 2008, as

e Hazardous

waste / spoil disposal
location and mecha-
and

nism  within

around the work site

e EPL for waste water

treatment facilities
and waste disposal

sites are obtained and

up-to-date

e Drainage paths not
blocked

e Construction wastes

are removed within 24
hours from the site

material
are transported/
stored and handled as
per the safety data

sheet

e Waste disposal sites

are located away from
rivers/ water ways, at
least 200m away and
100 m away from the
forest lands

under the self-moni-
toring of EO of the
Contractor
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amended by the gazette notification No. 1534/18
dated 01.02.2008 on the generator of scheduled waste

19. Activities re-
lated to sig-
nificant noise
and vibration

a. Noise from vehi-
cles, machinery
and equipment

¢ Noise generating work should be limited to day time

(6:00AM to 6:00PM). No work that generates exces-
sive noise should be carried out during the night hours
where in close proximity (from 6:00PM to 6:00AM on
the following day).

e All equipment and machinery should be operated at

noise levels that do not exceed the permissible level of
75 dB (during construction) for the daytime. For all
construction activities undertaken during the night
time, it is necessary to maintain the noise level at be-
low 50 dB as per the Central Environmental Authority
(CEA) noise control regulations

e All equipment should be in good serviced condition.

Regular maintenance of all construction vehicles and
machinery to meet noise control regulations stipu-
lated by the CEA in 1996 (Gazette Extra Ordinary, No
924/12) must be conducted for vehicles/machinery
that will be used in construction on the site and for
transport.

e |deally noise generating work should not be carried

out during public holidays and religious days. Special
care should be taken as there is a temple nearby.

e Construction  equip-

ment - estimated
noise emissions and

operating schedules

o Allowable noise levels
in the boundary of
construction sites are
kept below 75 dB in
day time.

e Operation hours

o Allowable vibration
limits as per the CEA
interim standards
(2008) and World
Bank EHS guidelines

e Stationary construc-
tion equipment are
kept at least 500m
away from sensitive
receptors (temporary,
schools, public places
etc.)

Supervision Engi-
neers under RE  will

monitor

EO of PIU will period-
ically monitor

Contractor will exe-
cute under the self-
monitoring of EO of
the Contractor

Periodical Noise & Vi-
bration monitoring
through qualified 3rd

party
through an accred-

consultant

ited laboratory

Every 2 weeks
during the Con-
struction phase

Noise & Vibra-
tion quarterly
year concerning
the construction
activity sched-

ule
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TUNNELS

Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

e Labour gangs should be warned to work with mini-

mum noise. Strict labour supervision should be under-
taken in this respect. Number of night time resident
labourers should be minimized.

b. Vehicular noise
pollution at resi-
dential / sensitive
receptors

Idling of temporary trucks or other equipment should
not be permitted during periods of loading / unloading
or when they are not in active use. The practice must
be ensured, especially near residential / commercial /
sensitive areas.

Stationary construction equipment will be kept at least
500m away from sensitive receptors, where possible.
These include places of worship and households.

All possible and practical measures to control noise
emissions during drilling shall be employed.

Contractor shall submit the list of high noise/vibration
generating machinery & equipment to the engineer
for approval.

Servicing of all construction vehicles and machinery
must be done regularly and during routine servicing
operations, the effectiveness of exhaust silencers will
be checked and if found defective will be replaced.

Maintenance of vehicles, equipment and machinery
shall be regular and up to the satisfaction of the Engi-
neer to keep noise levels at the minimum.

e |dling of temporary

trucks or other equip-
ment are not permit-
ted during periods of
loading / unloading or
when they are not in
active use

The vehicles/ machin-
eries used by the Con-
tractor (specially the
high noise & vibration
generating) is as per
the list approved by
the RE and no addi-
tional are used

Supervision Engi-
neers under RE  will

monitor

EO of PIU will period-
ically monitor

Contractor will exe-
cute under the self-
monitoring of EO of
the Contractor

Every 2 weeks
during the Con-
struction phase

20.Activities re-
lated to the
emission of

a. Impact of dust

e Ambient air quality and emission levels to be main-

tained as per the World Bank EHS guidelines (2007)

e Construction area is

barricaded properly

Supervision Engi-

neers under RE  will

Every 2 weeks
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standards, gazetted under NEA.

e All construction materials such as sand, metal, lime,
bricks etc. Should be transported under cover to the
site and stored under cover at the site. Plastic sheeting
(of about 6 mm minimum thickness) can be used and
held in place with weights, such as old tires or cinder
blocks, with the edges of the sheeting buried, or by the
use of other anchoring systems. This will minimize the
levels of airborne dust.

e Mud patches caused by material transporting vehicles

on the access road should be immediately cleaned

e Continual water sprinkling should be carried out in
the work and fill areas and the access road if dust stir
is observed. Water sprinkling should be done more
frequently on the days that are dry and windy (at
least four time’s day) as the levels of dust can be ele-
vated during dry periods.

dust/emissions etc

e Trucks are operating
using covers

e Material stored under
cover suing proper
anchoring systems

e Tires of trucks / ma-
chineries are cleaned
before entering city
roads

e Regular watering of
access roads and the
construction site

e Turfing of finished
earthen structures

e Dust masks are pro-
vided for the workers
and using at the re-
quired time

e Ambient air quality in-
cluding dust levels
monitored through an
accredited laboratory
during this week

EO of PIU will period-
ically monitor

Contractor will exe-
cute under the self-
monitoring of EO of
the Contractor

Ambient
Air quality monitor-

Periodical

ing through qualified
3rd party consultant
assigned to accred-
ited laboratory

TUNNELS
Project Activity Potential Environmen- | Mitigation Action Monitoring Scope Institutional Respon- | Implementation
tal Impact sibility Schedule
dust as these standards are more stringent than the GoSL to avoid spreading monitor during the Con-

struction phase
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Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

e Dust masks should be provided to the labourers for the
use at required times.

21.Activities re-
lated to the
hindrance of
surface run-
off and soil
erosion

a. Impact of hin-
drance to surface
runoff, soil erosion
and sedimentation

e The debris material shall be disposed in such a manner
that the tank, canals and other existing drainage paths
are not blocked.

e Drainage paths associated with the dam and other ir-
rigation structures should be improved / erected to
drain rain water properly.

o Silt traps will be constructed to avoid siltation into the
waterways, the tank and canals, where necessary.

e To avoid siltation, drainage paths should not be di-
rected to the tank and irrigation canals and they
should be separated from these water bodies

e Bund Embankment slopes, slopes of cuts, etc. Shall not
be unduly exposed to erosive forces. These exposed
slopes shall be graded and covered by grass or other
suitable materials per the specifications.

e Drains not blocked by
sediment or other de-
bris

¢ No flood due to con-
struction work

e Silt traps in places

® No slope failures and
cuts made according
to technical standards
specified in the design

e Earth work is done

during the dry spell

e Turfing of completed
embankments/ slopes

Supervision Engi-
neers under RE  will

monitor

EO of PIU will period-
ically monitor

Contractor will exe-
cute under the self-
monitoring of EO of
the Contractor

Every 2 weeks
during the Con-
struction phase
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

All fills, backfills and slopes should be compacted im-
mediately to reach the specified degree of compaction
and establishment of proper mulch.

Work that leads to heavy erosion shall be avoided dur-
ing the raining season. If such activities need to be con-
tinued during rainy season prior approval must be ob-
tained from the Engineer by submitting a proposal on
actions that will be undertaken by the Contractor to
prevent erosion.

The work, permanent or temporary shall consist of
measures as per design or as directed by the engineer
to control soil erosion, sedimentation and water pollu-
tion to the satisfaction of the engineer. Typical
measures include the use of berms, dikes sediment ba-
sins, fiber mats, mulches, grasses, slope drains and
other devices. All sedimentation and pollution control
works and maintenance thereof are deemed, as inci-
dental to the earthwork or other items of work and no
separate payment will be made for their implementa-
tion.

Grievance log for any
public complaints re-
lated to erosion/slope
failures etc.

Visual observation of
any turbidity of down-
stream water ways
and erosion, slope fail-
ures, deposition of
soil/sediment in the

agriculture lands

Earth material & de-
bris of the excavated
material is properly
placed / disposed/ re-

use for back filling

Surface water quality
measurements of the
adjacent water ways
as per the baseline
conditions set at least
6 months prior to the
contract mobilization
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Table 3-2 : Environmental Monitoring Plan (EMoP)
Mitigation Activities and Location / timing of Parameters to be monitored Frequency of monitoring Responsibility
Method of monitoring en- sampling
vironmental Changes
Construction Phase
1. Establishment and mainte- Labour camps * Site is not established within areas protected un- Weekly Self-monitoring, re-
nance of Contractor’s facili- S / K oili der FFPO and FO cording and reporting
ties torage /stock piling | ¢ sjte Management Plan for the camp available and by EO of the Contrac-
areas Camp is installed strictly in accordance with Safety tor
Disposal sites Management Plan . .
. . Environmental Officer
e Labour camps with proper facilities such as
Borrow areas o . of PIU
enough spaces, ventilation, beds, mosquito nets,
lavatories, bathing facilities, drinking water are Resident Engineer (RE)
available of PMDSC

e Waste water collection and treatment is imple-
mented properly

e The sewage system for the camp is planned and
implemented with concurrence from the Local
Public Health Officer (PHI)

e Camp is kept clean from debris, garbage, etc.
Waste is collected and disposed of in approved
sites

e Required approval are granted

e Approved site rehabilitation plan is available

2. Surface Run-off, soil ero- Project area Soil erosion from cleared ground sections along an- Every 2 weeks Engineering supervi-
sion, slope failures from hill icut axis and LB canal trace sors and PIU Environ-
slopes mental Officer

Disposal of excavated unusable soil materials,
dredged material and construction wastes
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Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring

Responsibility

Soil erosion from excavated soil materials along ca-
nal traces

Placement of soil stockpiles and other erodible
construction material

Silt traps in places

Turfing of completed embankments/ slopes

Water quality, Ambient air
Quality, Noise and vibra-
tions, sediment

Along the existing ca-
nal at the identified
locations for the
baseline data collec-
tion

During construction
period and first 3
years of the opera-
tional phase

a) Surface Water Quality

Temperature (oC), pH, Electrical Conductivity
(us/cm), DO (mg/I), BOD (mg/l), COD (mg O2/L),
TDS (mg/l), TSS (mg/l1), Turbidity (NTU), Total coli-
form, Oil & Grease

b) Ambient Air Quality
Particulate Matter (PM10, PM 2.5), SO, NO,, CO

Quarterly intervals for the
routine monitoring during
the construction phase

c) Existing Noise Levels

24 hrs measurements and 3 hr measurements (2 hr
Day and 1 Hr night)

d) Existing Vibration level

1 hr measurements

Quarterly intervals for the
routing monitoring during
the construction phase
selecting appropriate
construction activity
which produce significant
noise & vibration (i.e.
blasting activities)

e) Sediment sampling

Quarterly intervals for the
routing monitoring during
the construction phase

Independent accred-
ited laboratory con-
tracted through the
PMDSC under the ap-
proval of PMU

Resident Engineer will
facilitate and Environ-
mental Specialist of

PMDSC will supervise

Program Management, Design and Supervision Consultant

Page 53




Ministry of Mahaweli Development and Environment

Mahaweli Water Security Investment Program
UPDATED EMP OF UEC-ICB-2A FROM 27+509 KM TO 55+600 KM INCLUDING 27.7 KM LONG

TUNNELS

Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring

Responsibility

Correcting any envi-
ronmental issue (i.e.
oil spill, sedimenta-
tion, high noise & vi-
bration, upon any
complain of non com-
pliance etc.)

surface and bottom suspended sediment concen-
trations

f)  Any other parameters required to be meas-
ured to ensure compliance with regulatory re-
quirements

As and when required

Self monitoring by EO
of the Contractor

Ground water level moni-
toring by establishing bore
holes

where required dur-
ing tunnelling activi-
ties

Ground water levels/ quality

Regular monitoring be-
fore, during and after the
construction

Self monitoring by the
contractor under the
supervision of RE

Nuisance to general public

Along the canal trace

Traffic reports
Road surface of routes used to transport material

Grievance log maintenance

Every 2 weeks

GRC, Environmental
Officer, Social and Re-
settlement Officer of
PIU

Water shortages to farmers
due to canal diversion for
repair work

Along the canal trace

Public complaints

Interview survey of selected farmer organizations

Every 4 weeks during the
cultivation period

GRC, Environmental
Officer, Social and Re-
settlement Officer of
PIU

Proper disposal of solid, lig-
uid and construction waste

Project area

Waste management plan in place and implementa-
tion

Approval for the identified waste dumping sites
Public complaints / Grievance Log maintenance

Visual inspection Visual inspection of camp sites,
project offices and construction sites

Every 2 weeks

GRC, Environmental
Officer, Social and Re-
settlement Officer of
PIU

Resident Engineer (RE)
of PMDSC
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Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring

Responsibility

Interviews with local authorities for compliance

8. Introduction of weeds and
Alien invasive species

Construction material
storage areas, vehicle
wash down areas,
vegetation and weed
removal during pre-
construction stage

Monthly inspection of soil storage areas, wash
down areas, vehicle parking areas and disposal
sites for the presence of weeds or alien invasive
species by an experienced / knowledgeable Envi-
ronmental officer with

Community awareness about the invasive species
spreading, causes, prevention etc.

Removal techniques, minimizing habitat degrada-
tion and standard disposal practices

Every 4 weeks during the
construction period

Environmental officer
of PIU
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48.
(i)

(ii)

(iii)

49.
(i)

(ii)

(iii)

PROCEDURES FOR DEALING WITH CHANCE FINDS

Chance found Flora and Fauna;

Under the terms of the construction contract the Contractor is required to take reasonable
precautions to prevent workmen or any other persons from removing and/or damaging any flora
(plants/vegetation) or fauna (animals), including any unlicensed fishing in any water body or
unlicensed hunting/trapping/collecting of any animal

If any wild animals — particularly elephants — are found near the construction site at any point of
time, the Contractor is required to immediately upon discovery thereof notify the Engineer and
carry out any instructions given by the Engineer for dealing with the same

The Engineer will report to the nearby office of the Forest Department and/or the local range or
divisional office of the Department of Wildlife Conservation, and will take appropriate
steps/measures in consultation with the respective officials, if required

Chance Found Archaeological Property;

All fossils, coins, articles of value of antiquity, structures and other remains or things of geological
or archaeological interest discovered on the site shall be the property of the Government and shall
be dealt with as per provisions of the relevant legislation

Under the terms of the construction contract the Contractor will take reasonable precautions to
prevent his workmen or any other persons from removing or damaging any such article or thing.
Immediately upon discovery thereof he will notify the Engineer, following which the Contractor will
await further instructions from the Engineer for dealing with the find, during which time all work
that might affect the find will be stopped

Where appropriate, the Engineer will seek direction from the Archaeological Department of Sri
Lanka and inform the PIU environmental officer to follow the Chance Find Procedures
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5 DESCRIPTION OF PLANNED ENVIRONMENTAL MONITORING

50. The mitigation measures proposed in the working draft of the EMP will be carried out by the
responsible agencies. Table 1-3 and Table 3-2 present the monitoring requirements and the parameters,
frequency and responsible agency for measuring ambient environment quality of different media like
air, water, vibration etc.

51. The baseline conditions of existing water quality, air quality and noise levels have been established
before commencement of the construction, through an accredited, CEA approved laboratory as a third
party consultancy appointed with the approval of PMU. The National standards related to the key
parameters are shown in Table 5-1:

Table 5-1 : National Environmental Regulations related to Air, Water, Noise Pollution, Vi-
bration Impact Control and Solid Waste Management

Environmental Protection License National Environmental Act, No. 47 of 1980 as
(EPL) amended by Act, Nos. 56 of 1988 and 53 of 2000. |,
Tolerance limits for waste discharge National Environmental (Protection and Quality)

Regulations, No. 1 of 2008

Prohibition of Polythene or any poly- Order published under the Gazette Notification
thene product of 20 micron or below No.1466/5 dated 10.10.2006

in thickness

License for discharge, emission or dis- Regulations published under the Gazette Notifica-
posal of waste/scheduled waste man- tion No. 1534/18 dated 01.02.2008

agement

Municipal Solid Waste Order published under the Gazette Notification No.

1627/19 dated 10.11.2009

Air emission, fuel & vehicle importa- Regulations published under the Gazette Notifica-
tion standards tion No. 1295/11 dated 30.06.2003

Prohibition of Ozone depleting sub- Order published under the Gazette Notification No.
stances 1309/20 dated 10.10.2003

List of vehicle exhaust emission stand- Order published under the Gazette Notification No.
ards 1557/14 dated 09.07.2008

Permissible Ambient Air Quality Stand- Regulations published under the Gazette Notifica-

ards in relation to class of Air Pollu- tion No. 1562/22 dated 15.08.2008

tants

Air emission, fuel & vehicle Importa- Amended Regulations published under the Gazette
tion standards Notification No. 1887/20 dated 05.11.2014 with

the corrected Gazette Notification No. 1895/43
dated 02.01.2015
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Noise Standards

Order published under the Gazette Notification No.
924/12 dated 23.05.1996

& Order published under the Gazette Notification
No. 1738/37 dated 29.12.2011

Vibration standards

Based on Amended ABOP Vibration standards pub-
lished by CEA (2008) - parameters and testing fre-
guencies shall be based on the Interim standards
(adopted by CEA) for vibration of the operation of
machinery, construction activities and vehicle
movement traffic

Hazardous waste disposal

Schedule VIII of Part 11 of the National Environ-
mental (Protection & Quality) Regulation No.1 of
2008, as amended by the gazette notification No.
1534/18 dated 01.02.2008 for the Scheduled
Waste generation and disposal

52. As of ADB’s SPS (2009), standards related to pollution control and emission need to be met with
Environmental Health and Safety (EHS) guidelines for Air Emissions and Ambient Air Quality (2007)2 and

WHO drinking water quality and effluent standards.

2 www.ifc.org/ehsguidelines
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6 PROCEDURES FOR SITE REHABILITATION

53. Under the terms of the construction Contract the Contractor is responsible for reinstating
('restoring') areas used for construction purposes to their initial state, whether the initial state was
agricultural land or not, and the procedures to be followed are summarized in Table 6-1. It is required
that the Contractor provides details on the following activities in the CEMP:

Table 6-1 : Procedures Relating to Reinstatement

Clearing/Closure
of Construction
Sites/Labour
Camps

A general site restoration plan should be prepared by the Contractor for the
approval of the Engineer, indicating the methods of reinstatement
appropriate for each area (including storage yards, borrow areas and
quarries), the sequencing of the different areas of the site and the schedule
details. The approved plan is to be implemented by the Contractor prior to
demobilization from the site.

On completion of the works, all temporary structures will be cleared away,
all rubbish cleared, excreta or other disposal pits or trenches filled in and
effectively sealed off and the site left clean and tidy, at the Contractor’s
expenses, to the entire satisfaction of the Engineer.

Environmental
Enhancement /
Landscaping

Where landscape plantation, including grassing of canal banks and edge
treatment of water bodies, is specified or called for in the construction
contract, this shall be executed in compliance with either the detailed
design or approved typical design guidelines.

The Contractor also shall remove all debris, piles of unwanted earth, spoil
material etc. from all workplaces and disposed of at locations designated or
acceptable to the Engineer.

54. The acceptance of the project site by the Government Authority (Mahaweli Authority of Sri Lanka
(MASL)) is required to formally declare the restoration is done as of satisfaction to the Engineer. Hence,
site restoration is essential within the project completion period.
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7 REFORESTATION

1. Reforestation is considered as an extra mitigation measure to be carried out in 1:3 ratio to
compensate the tree felling associated with the project activities and that will be separately instructed
in accordance with specifications provided by the Resident Engineer (after approval by the CEA and
relevant stakeholder agency, Forest or Wildlife department) to be carried out by the Contractor (or by
means of nominated sub-contractor). A Provisional Sum has been included in the Bill of Quantities (BOQ)
to cover the associated costs.
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8 REPORTING & REVIEW

55. Monitoring of impacts requires a proper documentation and reporting system and a
computerized database for the individual issues, including preconstruction, construction and post
construction (operation and maintenance) monitoring results. The database related to each
construction contract will be established and maintained at the site during the construction period and
regularly copied to the PMU/PIU system, to which the PMDSC also has access for overall monitoring of
the impacts.

56. The Contractor's monthly progress reports will contain a specific section reporting on
environmental issues, and the draft format shall be shared by PMDSC after contract mobilization.

57. The monitoring performed by the PIU Environmental Officer, together with the Engineer's
assigned site staff, will also be reported to the respective PIU Project Director. This report will include
any information arising from the Contractor's monthly report, and the PMDSC and PMU Environmental
Specialist will be involved in the review process. The PD/PMU will then forward the report to CEA and
ADB.

58. Semi-annual Environmental Monitoring Reports prepared by the PMDSC shall be submitted to the
ADB and CEA by PMU and any other Environmental Monitoring Report if requested by the EMC shall be
submitted by the PIU through PMU.
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9 CONTRACTOR'S COSTS

59. The Contractor's costs of establishing the temporary site camps and facilities, including all utilities
and general systems needed during the construction period, are covered under a number of specific
payment items in Bill No. 1 (Preliminaries) of the Bill of Quantities of the respective Contract. If it is
envisaged that the Contractor should carry out specific repair and maintenance work to existing roads
over and above his normal responsibility to prevent damage deterioration, this may be covered by a
dedicated payment item to be instructed by the Engineer. A dedicated payment item for clearance and
restoration of the site provides a degree of specific leverage for the Engineer to ensure this is done

properly.

60. Whereitis envisaged that specific additional environmental mitigation measures will be required,
which are not the direct responsibility of the Contractor, such as reforestation of areas not affected by
construction activities, a dedicated Provisional Sum or other type of payment item would also be
provided.

61. In general, however, the management of relevant environmental obligations is an intrinsic
element of the Contractor's working method for each type of construction work, and therefore the costs
associated with specific activities or measures would be embedded in the respective payment items for
the actual work.
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Team Leader
PrADSC
Sub:  Proposed Upper Elahera Canal from Mannakkatiya Tank to Mahakanadarawa Tank and Kalu
Ganga — Moragahakanda Link Canal Project

The Central Enviranmental Authority CEA has granted approval for the implementation of the above
mentioned project by their letter no 08/EIA/Water/04/2012 dated 31.03.2016.

A copy of the environmental approval letter of the above mentioned project is sent herewith for your
information and necessary actian.

Eng. M. A, Sisira Kumyra
Program Director {MWSIP)
Ministry of Mahaweli Development and Ervirorment

Ce; 1. Mr. Lance Gore, ADB
2. Praject Directar (UEC) -

f.i.pls.

& copy of the environmental approval letter of the
UEC Project is sent herewlith for your information
and necessary action pls,

—da--

g

3. Envirenmental Specialist, MWSIP-
4, Resettlement Specialist, MWSIP -

Pl Odice : (UECF)
Upper Elahera Canal Prajery
Address - UEC Preject Oifice

Mohamel] Autharity of Sr Lanka,

Madatugama.
Telephone Mo, 025-3340504
Hax M. DA5-324B604

BIL Dfice : (NWECE)

Worth Western Province Canal Project

Address - frfgation Department
P.O. Box, %4,
Kisrlimapaka,

Telephens Na, 037-3870783

Fax No. UAT-232 %533

e.mail - rajasolsmdErahion. com

[ Fl Glfice : (MLECRF|

Minipe LE Canal BEehabaatian Predent
tddress - 136 Office
Irslgatlan Department,

Hasaleka,
Telephone Ho, 0552357004 07 165195510
Fae Ko 055-23 57205

-miail —pcliwake. susan ahco.com

L DMEce ; {ISEWERIP|

Impmowing System Eliciency & ‘Worer
Produstivity Improsement Praject
Ahlress — 11, Jawalin Road,

Cedarnba 13, |
Telephone Mo, OT18-101638
Fox Mo

01 1554063 |

_e-madl ~deawis. lalith@yahon.com
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TheMASL is bound 10 ensute that these terms and condiions are adhered to and have full
conzol over a third party that may be involved in project implermentation. The CEA
should have access to the contract documents pertaining to environmental aspects,
entered ‘into by the MASL and atly outside contractors, The conditions in bhis letier
should be imcluded in the contract documents, so that the contractor or sub-tontractor is
held responsible for carrying them out during construction and on completion of the
work.

The MASL would be- held respongible for the breach of any such conditions by any
contractor or sub-countractor,

The MASL shall intimate to CEA the dale of commencement of the project
activities/ construction activities, inclusive of a phased implementation schedule.

# copy of this approval letter and the EIAR should be kept at the project site at all i:fmea
for Purpl::-se of perusal by concerned agencies.

It 15 the duty of the MASLto inform the CEA of any adverse environmental impacts which
may arise during project itiplementation which is not anticipated at this stage. In such an
event, relevant guidelines .and necessary mitigatory measures should be implemented as
dirccted by the CEA. The MASL should engure that such impacts are properly assessed
and addressed even at a later stage of project implementation. . |

The MASL should co-ordinate closely with plarmning agencies, relevant Provincial and
Local Authorities, Divisional Secretaries and other Government Depurtments to resolve
any conflict with existing and future development plans of the area,

Relevant Local Authorities in the project area should be kept informed vegarding the
project activities and should have wrilten approval of the same,

Necessary approval of the Deparl‘mf'nt of Wﬂdhfe Conaervahon (DWC)/Forest
Department (FD) should be obtained for the release of fands belonging to DWC /. FD for
the project activities prior to commencement of construction activities. Trees in the project
area should be enumerated and removed with the COn.b-‘Lﬂtﬂh.Dn of DWC / FD through the
State T:mber Corporannr

Cosis 10 be incurred in giving effect to the implementation of the terms and conditions of
this letter should be borne by the MASL as project immplementation coss.

Any additional conditions stipulated by the CEA as and when required shall be s*rlctl}f
atthered to.
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' ECOLOCICAL asm{:js

The conditions jud down in Lhe letter no. B&/6/1/1/2 2'32—11 dated 16.03.2014 ssued by f:he
Director Generaf, DWC should e bt['].Cﬂj? adhered tu, ko avoid / Iluhg"LtE l.mpacts o1
wildlife in the project area. . _
A comprehensive Wildlife Manﬂgement Plan {WMP} togeth::r wan a m::rmtormg
pmgramme should be prl::pare::l by the MASL in mnsultatl{m WIth the DWC prmr
commenf:mg constraction activities of the pm;ect ' :

This plan should "na_irdy acddress the fo]ln:i‘l;ﬁring;

- Identlhmhon and declaration of additional area as pmtected areas to provide
commuetivity betweeniremaining forest areas for migration of wild animals.
- Identification and implementation of habitat envichment programeq
- Implementation of aninial rescue prograqunes :
~ Identification and permon of Humian Blephant {”nnﬂtct areas and: ‘tequirement of
- electric fencing -
- Comununity based mechanism for mainitehance of electm fences
- - Budgetary allocation for implementation of the WMP.

.- b-:hedule of implementation of the WMP

Qpen canal section should be deslgned in such a way that it wuuld facilitate wild arurn als
_for obtaining their water requlrament and the:r movemeant in consultatmn with the DWC

Small tanks within the. w11dl1fe yeservation should be developed to provide water for
wild animals. No xllefral cultwauon shall be allowed w1l:hm the Wﬂdlie Rescrve uemg
this water. ' : .

ﬁdequ,ﬁte"reservaﬁﬁh for apen canal ‘section should be déma_r.cafed and managed
pmperl}rfor avc-idjng mmmachments. ' B o

R?fﬂrf—*qtatmnf en.[LchmJEnt plantmg should be carried out within the abme 1'Eﬁervatlr_m '
aveas in close cnmﬂtdhon’mth the FD using native tree species. - -

Reforestation PIOETAIME. shcru_‘ld e ¢arried out in any other suitable areas mcmr;lmg the
catchment of Huruluwewa in close congultation with the FD '} DWC using natlve tree
species. Suitable lands for reforestation / regeneration shnuld br: identified in -
CDl'lb‘LIlta Hon w1th the FI). : S

RLfnreatanon ,-’ enrichment areas shoudd he cleml}r ‘marked on a map anﬁ subnutted to

the CEA, FD and DWC to gether with the replan l.mg schedide. .

Exdsting protected areas and pmpmed prmected areas shoulci be ciearl}f mapped ami
submitted to CEA, DWC and FD. :

Wﬂ Llhfe movementa shnuln:l naf be chsf.-urbed due to the construrtmn o;f canaly w1t‘tun the
existing prntected areas ar.d wildlife 111ﬂuer|£e::1 arens. :
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3.1
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5.4
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3.6

3.7

Proposed canals falling within the protected areas should be covered to avoid any
disturbance for wildlife movements.

Mo new roads or any other permanent structures should be constructed Wchm protected
areas without the prior approval of DWC/FD.

Precautions should be taken to reduce construction impacts on existing natural E‘-}"‘?IZE‘!‘I\‘E-
stich as forest areas, streams and tanks and wild andmals within these habitats,

Minimum rumber of trees should be cut during construction. Trees should be preserved
as far as possible along the trace of canal area. Trees may be removed only in cases where
it is absolutely essential, The MASL should take required action to remove such trees in
consultation with the DWC / FD.

Low noise generating measures should be adopted in carrying out blasting activities
within wildlife influenced areas, Necessary guidelines should be Dbtamed from DWC in
this regard.

" HYDROLOGICAL ASPECTS

The MASL should ensure that the riparian rights of the downstream water users will not
be affected in allocating water for UEC diversion from Maragahakanda Reservoir.

The MASL shall formulate proper guidelines on allocation of water for different users
in consultation with the relevant stakeholders, in urdm_‘ to avoid any conflicts.

The chainage.paﬂ'ls or stream crossings should not be disturbed during construction
period. Temporary by pass structures should be provided to streams during the

construction period.

The UEC should be ﬂperated in such a way that the existing natural stream flows are not
retained by the level crossings at KogetiyaWewa , BogahaWewa and MadettawaWewa,

Adequate water should be retained at identified level crossings (Kongetiya, Bogahawewa
and Medettawa tanks) for use of the wildlife of the area as recommended in section 5.1 of
the EIA report in consultation with the DWC.

Necessary measures should be taken to mitigate water pollution due to contaminant
leakage from machinery and workers’ sites during the construction phase.

Required measures should be taken to prevent leakage of grr:m_nﬂ water to the tannel,

Any dewatering of ground water table within the project area including the tunneling
section/s should be monitored during construction phase. In the event any dewatering
occurs as a result of any project activity, the MASL shall take action to mitigate or
compensate the affected parties for any loss in respect of their agricultural productivity in

relation ko these lands.
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4.1
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43

4.4
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4.6

4.7

4.8 _

L

5.2

NECESEEI}" pr&ca.uhon ﬁhﬂhld be’ taken Lo ﬁ“.h.?'].d llegal Lappmg of water al Dperl canal
sevhcm - : .

GED LOGICAIL/T, AND S T ABILITY ﬁND SOIL ERD&IUI\ ASPECTS

" Excavation blashng npmatmnq and removal of exlstmg roLk j soil should be done in

accordance with proper engineering designs. Ileight and angle of cutting slopes should
be designed with proper gmiﬂglcal and gemerhmral E].Ef.'a}l&r to avoid ground instability

- and *?IDPE failures.

Larth retaining structures shonld be apphed wherever required to preveat initiation of
local faﬂurea S :

Backfilling of the tempnrarjf tunnel portal area shcruld be pruperly dune in accordance
with standard methods and proper vegeta‘mm cover should ba mtroduced t0 minimize

soil erosion in Su.ch areas,

Adequa te erosion management measures shall be exermaed du_rmg congtruction in ovder
to prevent siltation of swface water bodies at dmvnstream areas, neighlioring mazsh /
paddv ]ands durmg cc:mtrucnnn

Upmt&tmg the .trees should be done with appmpnate EC{_UJP]‘[[E‘J.‘II: to mirimize the
damage to the 5011 : : : :

"*Tamral wate1 patha and valleys should be kept Lree from any obstmctum thmugh any
kind of construction or disposal of scil/rocks et All efforts should be made during
‘canstruction period to avoid adverse impacts on emstmg drainage system / natural
storm pathq of the project area. The mitigatory measures 1r1d1cated in section 5l2ofthe -
EIA report .ﬂhmﬂd be ’ldl'LraIE:d to. :

Exposed areas showld |J-L. kept mutabl}.r pmter:ted to preven’c erasion of e:xussmn crf dusts
du.rmg dry per m-ds : -

~Barth wm‘k should he r:di‘i‘lEd otk darmg Tow rainfall season tcr nrunumze scrﬂ erosion.

DISI’DSAL DF EXCAVAT ED MﬁTEI{IAL

Excavated materials as far as posv.ibie shoald be used in congtruction of road works and
sther construction siteg which are associated with the project. Care must be taken by the
way of adequate safeguards been put in place lo prevent erosiom and wash.mg away of
any U'f this maferial nfo water WEl'jr’ﬂ

Tunnel muck and axcess soil ahc:uid be pmpeﬂjr disposed Io suitable dumping sites. The
cletails regardmg such disposal sites should be submitted to CE& and - approvas -

obfained.
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Soil / debais removed during the preparation of ground for construction of projéct
compencnts should not be dxspmcd / dmnppd into neighboring foresk areas.

SOCIAL ASPRCTS

A detailed socic economic strvey should be carried out covering the proposed

development area in order to identify affected familics, sub families, agricultural lands
and business enterprises in order to serve as baseline data. The data should be used in
the preparation of a sociv infrastructure plan. This data will also help Lo identify new
encroachments in the area.

Suitable relocation sites should be identified in close proximity to the existing dwellings
considering the preference of affected famlies.

A detailed resetilement plan and compensation package shonld be prepared inclusive of
relocation sites. All compensation should be paid on the basis of the principals contained
in the National Involuntary Resettfernent Policy. The resettlement plan and the
compensation package 20 prepared should be subriitted fo the Ministry of Lands for
approval prior {0 commencing construction acHvities.

f‘hcqmsmon of land and payvment of mmpensﬂmn s.muld be expedited in Drder 10
minimize the uncertainty of people. :

L]

In the case of coltivated paddy land coming under the tenant farmer ef,remm,
compensation shcruld be paid to both the landowner and the tenant farmer,

The MASL should initiate a consultative dialogue with the persons 11.1e=:el_1,r to be affected
by the project with immediate effect. They should be kept informed well in advance,
regarding the project components and also the compensation packages as well as the
pfnp-::sed date of commenceiment of project activities.

The MASL should provide necessary compehsation, if existing water sources of the
compunities are affected by the project during construction phase of the project.

Any damages  the existing roads due to implementation of pfaject activities should be
re-routed or medified appropriately in r:rrdel to avmd 1mpacts. on existing transportation

‘systen of the project atea.

A prievance redress mechanigm should be established in order to resolve social
problems of affected community due to implementation of the project as recomunended
it section 5,5 of the BIA report.
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11.1

FKTR:“L{" TIDN {OF C‘DN&TRUCTIDN MATERIAL

(.{(_'II‘L with ’r_qe appmval of- the. (G5&MDB. J‘Lpprmrals [rom the FD j DWE or other
concerned agencieg shmﬂd be mbtamed wherever required.

Reqtrived licenses ./ permits for the operatmn of quarty sités / metal crushers, conerete
bateling plants, asphalt planf:s ete, slmuld he obtained from the ( Ea [/ relevant Local
Authority. . .

RESTDRAI'ID-N / I{EHABII ITATIDN OF CDNSTRUCTIDNS SITES

ﬁbanduned ;:p:tfn:rj,F 51tes, borrow - pits and temporary tramsport routes should be
rehabilitated “and - suitable replanting programmes. 1mpIemented in these areas in

. Cﬂnsu_ltaton with the FD / DWC.

Temporary used. areas shall be restored pmpeﬂ}* and pnst-const—ructmn unusable

. matzrial shall be disposed of in consultation’ with the relevant Local Authorities: The

land used for temporary estabhsl’unenta ghall be restmed up to the leveF crf satts[achms

Rehabllltahon of Construction BII.EI:E ) and spoil clump areas shuu.ld he cnmplel:ed pr;.m to

commissicning of the operational activities, he disturbed areas due to conshuetions of

labor camps, spoil areas, ﬁtmkpﬂe areas, workshc:ps, Ufﬁce etc. shall be rehabilitated and

1ep1anted with smtahle tree SPECIES
WASTE DISI"DSAL

"fvieasurea shmﬂd be taken to prevent discharge. of el mick, LE]I‘EI'lt cement mix,

fuel oil, lubricanls, waste ail,” pﬁlyﬂ wene and .other wasba materials irto water bodies

during construction and npenm:m permd ol separah[m dewce& should be installed
Where ILq_qu‘Ed.. ' : o

Proper Sa.tutﬁl'j" fﬂ.ClIltL'Eﬁ should be provided for the wc:nrk force involved in the

" construction activities.

ARCHAEQLDGICAL‘ ASPECTS

The appro'i?'ifé from the ﬁcpartﬂcnt of Archacology should be obfained priof 0
commencement of the project, If any archeological rermmants are encountered within the

project area suitable INEUSUTES Bhﬂuld be adapted i’cr COTISErvE in cnnmﬂtahnn withi the

‘Archeology Department

' NGISE AND VIBRATI{}N

All cnmh-urt,nnal activitiss shall be carried out in such. way, 80 ad not o aause
nuisance to the wildlife and neighburhood. The noise level during cons bruction shall not
exceed 75 dB (A) froth 06.00 hrs to 27.00 hrs ancl 50 4B {A} from 21 Uﬂ hrg 10 -06. l]D hra to
be measurad at the b-:}unda_ry of the gite. :
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14.2

Appropriate mitigatory measures should be adopted in order to maintain the vibration
levels generated by construction activities, operation of machineries and equipment, and
vehicle transport within the interim stanclards stipulated by the CEA.

Blasting operation if any should be carried out with the approval of the GS&MB, and the
CEA,

TRANSPORTATION OF MATERIAL AND MACHINERY

Suitable action should be taken to identify the routes of transport and to mitigate traffic
1ssues during construction. Required approvals should be obtained from relevant traffic
authorities. i

Transport, loading and unloading of materials shall be carried out in such a way as not
fo cause nuisance to the surrounding environment.

Construction material should be adequately covered during transportation to avoid
wind induced dust and spillage.

The vehicles and the machinery used in the project should be maintained regularly in
order to avoid smoke emissions.

SAFETY/ EMERGENCIES

The MASL shall draw up an Emergency Preparedness Plan. for contingencies such as
issues associated with floods ete. The MASL should ensure that all relevant persormel
are trained and aware of their responsibilities in executing the plan. Copies of the plan
shall be placed at suitable locations and consulted on a regular basis.

ENVIRONMENTAL MANAGEMENT PLAN

The MASL shall forward to the CEA a detailed Environmental Management Plan (EMP)
meorporating the mitigatory measures proposed precisely and the monitoring plan, It
should contain the significant impacts identified at each site, site specific mitigation
measures to be implemented for each significant impact, schedule of implementation of
mifigation measures, parameters to be monitored with intervals/frequencies and the
responsible agencies for implementation of the EMP. The EMP should be approved by
the monitoring committee,

A monitoring cominittee consisting of representatives of FD, CEA, DWC, Trrigation
Department, GS&MB, Department of Agrarian Development, Department of
Archaeology, District Secretary/Matale /Amuadhapura/ Polonnaruwa, Divisional
Secretary, Elahera/ Galenbindunuwewa/ Palugaswewa,/ Hingurakgoda/ Dambulla /
Naula/ Kekirawaand any other member deemed necessary will be appointed by the
CEA to monitor implementation of EMP by the MASL.
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Fenodic cc-mpha.n:e reP:Jrf Shmﬂd be submitted b}-’ the "MASL on pmgress Elf the
impiementation of the BMP.

51.111;2-11313,r lrained quahflad Ufﬁcm,ﬁ 5 whr,) wm:tld be feqpo:nmble fu1 1m'plementatlon of the

EMP shall 1::@ asmgned

This Officar(s) shall act as the contact person(s) for members of the public and shall liaise
with local :ﬁtganizﬁﬁcns. '

All costs mcurre:i by the mumtm’mg committee appointed by the CE.E'L to oversee

: 1mp1em1=ni‘a tion of the EMP shall be borne by the MASL.

Prof. Lal Mervin: Dhartaasisi
Chairman .
CENTRAL ENV[RDNM‘E\ITAL AUTHORITY

CC:

. Secretary ,-’ anislr}r of Mahweh Development and Envitonment

Conservator General of Lorest -/ Forest Deparhnent _
Lommmslmer General / Department of Agrarian Devc—:lnpment
Director General./ Depl. of Wildlife Conservation :
Director General/’ Irrigation Departmant :

Director General / National Building Research Org bamzatnn
Director Gerieral / Dlepartment of ﬁrdmolug}'

Director General / Department of Agriculture

Director General/ Geological Surveys and Mines Bureau

Divisional Secrétary, Elahera/ Galenbindunuwewa/ Palugaswm«raj Ihm;_,:rured(gmt:Ia,zr Pambulla ,.‘

Nawla/ Kekirawa

. Chairman, PradeshiyaSabha, Elahera/ Galenbmdunqua} ngurakgndaf Dambulla /

 Namnla/ Kekirawa
Dirsctor / Central Province f CEA

-Deputy Director / North Central Province /CEA

evtse | fie I jeacy .ln'c.'ll LIEC prﬁm] letier
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Ministry of Mahaweli Development and Environment Mahaweli Water Security Investment Program
Updated EMP of UEC-ICB-2A from 27+509 Km To 55+600 Km
including 27.7 Km Long Tunnels

ANNEX B : SUMMARY OF GRM ADOPTED BY MWSIP

Program Management, Design and Supervision Consultant
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Ministry of Mahaweli Development and Environment Mahaweli Water Security Investment Program
UPDATED EMP REVISED INCORPORATING CANAL

DEVIATION (2+820 KM TO 3+860 KM) OF UEC STAGE 1

(0+100 TO 3+860 KM) UEC-ICB-1

ANNEX 3 : GROUND WATER MONITORING WELL
LOCATIONS PROPOSED BY THE ENGINEER

Program Management, Design and Supervision Consultant
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1 INTRODUCTION

1. The Mahaweli Water Security Investment Program (MWSIP), under the Ministry of Mahaweli De-
velopment and Environment of the Government of Sri Lanka (GoSL), is a project funded by the Asian
Development Bank (ADB) (Loan No. 47381-002-SRI (SF) and GoSL, which assists the goal to maximize the
productivity of the Mahaweli River Basin (MRB) water resources, by transferring available water to the
north and north western dry zone areas for irrigation, drinking and commercial purposes.

2. The investment program will implement Phase | of the North Central Province Canal Project
(NCPCP), using the Asian Development Bank’s (ADB’s) Multi Tranche Financing Facility (MFF) modality,
loaned to the government in three tranches. The updated Mahaweli Development Program (MDP) com-
prises three main individual investment projects:

(i) Upper Elahera Canal Project (UECP)
(ii) North Western Province Canal Project (NWPCP)
(iii)  Minipe Left Bank Canal Rehabilitation Project (MLBCRP)

3. The objective of Upper Elahera Canal (UEC), having a total length of 101 km, is to transfer Ma-
haweli water from Moragahakanda reservoir to Huruluwewa reservoir in Yan Oya basin, North Central
Province Canal, and Mananakattiya — Eruwewa — Mahakandarawa cascade system in Malwathu Oya ba-
sin and reroute the present supply of water from Huruluwewa Feeder Canal (HFC) to Huruluwewa, Na-
chchaduwa and Nuwara Wewa via UEC.

4, UEC is to be implemented in 3 Tranches:
(i) Tranche 1 is to construct the UEC from 0+100 km to 6+226 km (UEC-ICB-1)

(ii)  Tranche 2 will include construction of UEC Tunnel 3 and Tunnel 4 from 27+509 km to 55+600 km (UEC-
ICB-2A), and the Kaluganga — Moragahakanda Transfer Canal (KMTC) 0+000 km to 8+830 km (UEC-ICB-
2B).

(iii)  Tranche 3 will include construction of UEC from 6+226 km to 17+700 km (UEC-ICB-3), UEC from 17+700
km to 27+509 km (UEC-ICB-4), 55+600 to 65+500 km (UEC-ICB-5) and transfer canal from end of UEC to
Mahakanadarawa reservoir is to be constructed under UEC-ICB-6.

5. This Environmental Management Plan (EMP) is prepared based on the project interventions an-
ticipated under the construction of the Kaluganga — Moragahakanda Transfer Canal (KMTC) 0+000 km
to 8+830 km. The Works includes two main tunnels, approximate length of 8 km, two aqueducts and
associated structures. Details of the tunnel design are presented in the Design Report of September
2016%. The general alignment of the KMTC is from the southeast to the northwest, with the following
features:

(i)  KMTCTunnel 1is 1,940 min length (chainage 0+557.77 to 2+467.77 km), with overburden varying
between 5 to 80 m

(ii)  KMTCTunnel 2is 6,040 m in length (chainage 2+732.77 to 8+772.77 km), with overburden varying
between 6 to 378 m

6. Both tunnels will be constructed according to the principles of the New Austrian Tunnelling
Method (NATM), which is a sequential tunnel excavation method successfully applied in a wide range of
ground conditions. Excavation will be by drill and blast or by mechanical means in unfavourable rock
conditions (e.g., excavator or hydraulic hammer). Support consists of shotcrete reinforced with wire

1 KMTC Tunnel 1 and 2 Draft Design Report, PMDSC, September 2016
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mesh, rock bolts, lattice girders and advance support (e.g. forepoling) where required. For both tunnels,
excavation will proceed from both portals at the same time.

7. This EMP comprises the following sections, incorporating the mitigatory measures and the moni-
toring plan:
(i) Introduction

(ii) Summary of Potential Impacts

(iii)  Description of Planned Mitigatory Measures

(iv)  Procedures for Dealing with Chance Finds

(v) Description of Planned Environmental Monitoring
(vi)  Procedures for Site Rehabilitation

(vii)  Reporting & Review

(viii) Contractor’s Cost

1.1 Purpose of this Document

8. This Environmental Management Plan (EMP) is based on Environmental Impact Assessment (EIA)
prepared in June 2015 and the requirements of the letter of conditional approval of the CEA (Ref.
08/EIA/WATER/04/2012 dated as 31 March 2016) and the conditional approval issued by the Depart-
ment of Wild Life Conservation (DWC) on 16th March 2016 (wa.jee/6/1/1/252 ii) (Annex 1 including
Appendix A), Facility Administration Manual (MWSIP RRP Sri 47381-001 of 2015) and Environmental As-
sessment Review Framework (2014) of the Asian Development Bank (ADB), were taken into account in
preparing this EMP.

9. The EMP is developed for the final designs of the civil works and other work contracts of the re-
spective contract package. The Works to be executed under each construction Contract are clearly de-
fined in the various Sections of the Bidding Document.

10.  The purpose of the EMP is to provide a framework for minimizing the adverse environmental
impacts of the Project in all its phases. It defines the roles of key stakeholders, and reporting and feed-
back mechanisms. The EMP also provides a basis for the systematic collection of data to determine the
actual environmental effects of the Project, compliance with regulatory standards, and measurement of
the success of the environmental protection activities identified during the EIA process.

11. The first draft of the updated EMP prepared by the Project Management Design & Supervision
Consultant (PMDSC) in November 2016 was submitted to the MMDE’s Program Management Unit
(PMU) along with the bidding documents prepared for the UEC- ICB-2B contract package.

12.  This revised updated EMP considers design changes made after submission of the 2015 EIA and
“Addendum to the Environmental Impact Assessment (EIA): Upper Elahera Canal Project”, has been pre-
pared (June 2017) which was submitted to CEA and ADB for their concurrence prior to the commence-
ment of construction. It is resubmitted to PMU for review, acceptance and onward transmission to the
Central Environmental Authority (CEA) and ADB. The EMP approved by the CEA will be considered as the
Final EMP to be used in the contract document, which will be the baseline document in preparing the
Contractor’s Environmental Management Plan (CEMP).

13. The CEMP, which will be prepared by the Contractor after mobilization, will be submitted to the
Environmental Monitoring Committee (EMC) appointed by the CEA. The overall project environmental
monitoring shall be undertaken by the EMC appointed by the CEA. A detailed and specific CEMP for each
of the Contract packages is required as per the contractual requirements specified in the section 6.17.2
of the bidding document and shall be approved by the PMDSC/PMU. The guidelines for the preparation

Program Management, Design and Supervision Consultant Page 2
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of CEMP are given under the section 1.3 of this EMP. As per the ADB recommendation, no actual physical
construction work is allowed on the site other than the survey work until the CEMP is prepared and
approved.

14. The monitoring program, including the monitoring scope, institutional responsibilities and the im-
plementation schedule, are also included in the EMP. In consideration of recommendations given as
mitigation measures for potential environmental impacts indicated in the EIA report, as well as the con-
ditions mentioned in the CEA approval letter, the parameters to be monitored continuously during the
project implementation with participation from Project Implementation Unit (PIU) project staff of the
Irrigation Department are incorporated in the EMP. The CEA approval letter, including Appendix 1 (con-
ditions given by the Wildlife Department), is attached at Annex A.

1.2 Management Structure

15. The Ministry of Mahaweli Development and Environment (MMDE) is the Executing Agency (EA)
of the entire Investment Program and the Irrigation Department is the Project Implementing Agency
(P1A) for implementing Upper Elahera Canal (UEC) project. The management structure for the MWSIP
PMU Organization and Environmental Management is described in Figures 1-1 and 1-2 respectively.

16. The Program Director (PD) is the head of the Investment Program implementation, and the PMU
operates under his management. There are three Project Directors responsible for the implementation
of the three main projects (MLBCRP, UECP and NWPCP) assigned for each Project Implementation Unit
(PIU) based in the respective field offices.

17. Asafeguards cell is established in the PMU, which is responsible for overseeing the overall moni-
toring and verification of the environment and resettlement activities of the investment program with
the assistance of the PIU and the PMDSC. The two counterpart personnel of Environmental Specialist
and Social Safeguard Specialist with relevant experience are assigned to the safeguards cell, and will
have responsibility for ensuring compliance of the safeguards requirements including (i) environment,
and (ii) resettlement, including gender issues. The MMDE as the Executive Agency (EA) will be responsi-
ble for overall coordination, planning, and financing of the resettlement implementation program (RIP)
and the implementation of RIPs is the responsibility of PMU.

18. The Resident Engineer (RE) appointed under the PMDSC, closely supervised by the Chief Resident
Engineer (CRE) of PMDSC, assumes primary responsibility for ensuring the implementation by the Con-
tractors of the CEMP. The relevant activities will be guided by the Environmental Specialist of PMDSC
and supported by the Site Engineering Supervisors. An Environmental Officer is assigned to the Project
Team under the Project Director of PIU, and with the guidance of the Environmental Specialist and Social
and Resettlement Specialist of PMU will hold environmental monitoring responsibilities. PMDSC will as-
sist during the monitoring activities as resources allow (allowance may need to be made for dedicated
environmental staff to be added to the PMDSC team). The duties of the Environmental Officer will in-
clude: (i) oversight of construction contractors for monitoring and implementing mitigation measures;
(i) preparing and implementing environment policy guidelines and environmental good practices; (iii)
liaising with the environmental agencies and seeking their help to solve the environment-related issues
of project implementation; (iv) providing awareness training on environmental and social issues related
to the program; and (v) preparation of environmental monitoring reports once a year for the EIA as
required by ADB.

19. The Environmental Specialist engaged by the PMDSC will: (i) update the environmental assessments
including EMP based on detailed designs; (ii) ensure EMPs are included in bidding documents and civil
works contracts; (iii) provide guidance to the contractors to properly carry out the implementation of the
CEMPs; (iv) review and evaluate the effectiveness with which the CEMPs are implemented, and recom-
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mend corrective actions to be taken as necessary; and (v) maintain documents for preparing periodic en-
vironmental monitoring reports to ADB/CEA with the coordination of PMU Environmental Specialist. The
PMU Environmental Specialist of PMU will (i) provide oversight on environmental management aspects of
the project and ensure that the relevant requirements of the EMPs that are included in the CEMPs are
being implemented by the contractors; (ii) facilitate and ensure that contractors comply with all govern-
ment rules and regulations regarding permits as well as any other relevant approvals required for works
for which they are responsible; (iii) conduct ongoing consultation with the community during implementa-
tion of the project; and (iv) establish a grievance redress mechanism and ensure it is operated satisfactorily.

20.  Forthe purpose of implementing the Environmental Management Plan, an EMC has been set up
under the CEA. The EMC comprises representatives from the Department of Irrigation (Dol), Program
Management Unit (PMU), representatives of Divisional Secretaries, and representatives from other
stakeholder agencies. The PMU and PMDSC will monitor the implementation of the EMP and will report
through periodical progress reports to the EMC of CEA as well as to the ADB.

21. The key responsibilities of the PMU/PIU and PMDSC staff engaged in environmental safeguard
compliance is summarized in the Table 1-1.

Table 1-1: Key responsibilities of the PMU/PIU and PMDSC staff relating to safeguard compliance

PMDSC e Environmental e Update the environmental assessments including
Specialists EMP based on detailed designs
e Social Safeguard e Ensure EMPs are included in bidding documents
Specialists and civil works contracts

e Preparation of Environmental Monitoring formats

e Provide guidance to the contractors to properly
carry out the implementation of the EMPs

e Guidance on routine environmental monitoring
activities, carried out as a joint effort by PIU
Environmental Officer, and staff recruited under
the Resident Engineer as per the resources allowed
and periodical site inspections

e Review and evaluate the effectiveness with which
the EMPs are implemented, and recommend
corrective actions to be taken as necessary

e Maintain documents for preparing periodic
environmental monitoring reports to ADB/CEA
with the coordination of PMU Environmental
Specialist

e Preparing due diligence reports on safeguard

e Undertaking any necessary additional surveys and
investigations to support designs and
implementation

e Preparing Strategic Environmental Assessment

(SEA)
PMU e Environmental e Provide oversight on environmental management
Specialist aspects of the project and ensure that the relevant
e Social and requirements of the EMPs which are included in
Resettlement the CEMPs are being implemented by the
Specialist contractors

e Facilitate and ensure contractors comply with all
government rules and regulations regarding
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permits as well as any other relevant approvals
required for works for which they are responsible

e Conduct ongoing consultation with the community
during implementation of the project; and

e Establish a grievance redress mechanism and
ensure it is operated satisfactorily.

¢ Implementing resettlement implementation and
land acquisition plans where necessary

PIU e Environmental e EMP Monitoring and implementing mitigation
Officer measures with the assistance of the Engineering
e Social and Assistants of PMDSC as resources allow
Resettlement e Preparing and implementing environment policy
Officer guidelines and environmental good practices

e Liaising with the environmental agencies and
seeking their help to solve the environment-
related issues of project implementation

e Providing awareness training on environmental
and social issues related to the program

e Preparation of environmental monitoring reports
once a year for the IEE as required by ADB

1.3 Contractors’ EMP and Compliance Monitoring

22.  Each Contractor is required under his construction contract to develop a CEMP based on the EMP
presented here, and the guideline for CEMP is given below, as well as the environmental compliance
mechanism that in place to ensure that the EMP is implemented properly. The Environmental Monitor-
ing Plan (EMoP) (see Table 3-2) has been developed, including key monitoring aspects and responsible
parties, to ensure environmental best practices during the construction and operation phases of this
project.

23.  Contractor’s EMP will be reviewed by PMDSC to ensure that it addresses requirements mentioned
in the CEA approvals and ADB loan covenants, and this CEMP will be submitted to the EMC for approval
in compliance with CEA approval condition No.14 (Ref. 08/EIA/WATER/07/2012 dated as 23 February
2016).

24. The Contract will refer to the approved EIA Report and the CEA Environmental Approval (Ref.
08/EIA/WATER/04/2012 dated 31 March 2016) for the applicable Laws and Regulations related to envi-
ronmental management (Section 1.5 of the EIA report) and to the clearances and permits to be obtained
prior to commencing the work, including those for which it will be his responsibility to obtain confirma-
tion.

25. The CEMP will be based on the detailed implementation plan and the Contractor’s actual con-
struction methodologies, the work schedule, and the types of work and the details given in the Specifi-
cations. The CEMP shall be consistent with the project EMP and prepared based on the Contractor’s
activities at the corresponding locations. The CEMP shall address all environmental and social matters
relevant to the Works, which shall include as a minimum, but not be limited to, the following areas:

(i) Definition of project boundaries (footprint of the construction activities, other contractors’ fa-
cility locations, disposal areas, borrow areas (if any), worker camp areas, machinery yards, ac-
cess roads, transportation routes of borrow, disposal material etc.)

(i)  Identification of environmental values and sensitive receptors of the site and its surrounds
(once the site boundaries are defined, the sensitive receptors and the environmental values of
the area need to be confirmed. The EIA/IEE document and the updated EMP will often provide
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(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

the necessary information. Such information can be presented as an overlay of the engineering
drawings or maps)

Construction activities - based on the construction plan/schedule prepared, it is important to
mention what the various phases of work are for each site, as different phases include different
activities and thus different environmental management requirements (e.g., site survey, vege-
tation clearance, soil stripping and earth movement, excavation, electric elephant fencing, con-
crete work, blasting etc.)

Risk Assessment Matrix: Risk assessment and environmental management measures based on
the construction activities

(Risk is assessed as the likelihood that the activity will have an effect on the environment as well
as the consequence of the effect occurring. Hence, it is often described as “Risk = Likelihood x
Consequence”)

Site plans - completed risk matrix provides a detailed assessment of the environmental man-
agement requirements for a construction site. The identified environmental management re-
guirements need to be included in a site plan. The site plans range from simple line drawings to
marked-up engineering drawings, to detailed overlays on aerial photographs. A site plan must
cover the extent of the construction activity and should contain;

(a) Indication of North, and scale;

(b)  Existing and planned supporting infrastructure (e.g., access roads, water ways, electricity
supply etc.);

(c)  Location of planned work;
(d)  Drainage system;
(e)  Location of sensitive receptors (e.g. animal crossings etc.)

The environmental management measures are then overlaid onto the site plan. This can be done
by hand or by using computer graphics / symbols depending on what is available. ADB will not
consider a CEMP to be complete unless a site plan accompanies the risk assessment matrix.

Environmental Work Plans - the completed CEMP shall provide the details of all the environ-
mental management requirements for all stages of the construction process. If the work is un-
dertaken as individual work teams, the environmental work plans need to be prepared sepa-
rately targeting each work team for respective work activities (e.g. clearing, excavation, con-
crete work, back filling).

the Contractor’s organisational structure showing the implementation, supervision and report-
ing and responsibilities of key personnel;

the construction programme and work activities;
requirement of environmental license and approvals
the Contractor’s plans for specific environmental measures, including:

(a) relocation of utilities if required (minimize/avoid disruption of services such as power,
water supply etc.)

(b)  Contractor's Facilities Management Plan for management of impacts due to establish-
ment and operation (includes detailed designs, methodologies and installation locations
of all construction related facilities, such as access roads, workers’ camps, storage areas,
equipment maintenance areas etc., pollution control facilities, such as drainage channels,
settling tank/ponds and septic tanks, temporary noise barriers etc.)

(c) liaison with local authorities and residents
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(d)  air pollution (dust and gaseous emissions) control

(e) noise and vibration control

(f)  waste management (solid, liquid, hazardous)

(g) wastewater collection, treatment and disposal

(h)  prevention of contamination of natural water courses and groundwater

(i) water extraction, treatment and supply

(i protection of wildlife and fish

(k)  establishment, operation and reinstatement of spoil disposal areas

(1 protection and replanting of flora

(m) drainage and storm water management

(n)  erosion and sedimentation control

(o) traffic management

(p)  minimising disturbance in public areas (including from construction traffic)

(q) damage to and maintenance of existing roads, bridges, culverts etc.

(r)  chemicals and hazardous substances/materials management, spillage prevention
(s)  workers and public safety

(t)  emergency response

(u)  dealing with geological, paleontological and archaeological remains, graves etc.
(v)  reinstatement of Site areas used for facilities, access and temporary construction roads;

(xi)  the approach and schedule for implementing the mitigation measures specified in the Project
EMP;

(xii)  plan for self-monitoring and reporting to ensure compliance with the EMP/CEMP provisions

26. The preparation of the CEMP and implementation of required environmental mitigation actions
will be the responsibility of the Contractor through an experienced Environmental Officer dedicated for
the entire construction period having a sound knowledge and professionally qualified in environmental
science/ management and ecology, since the project area is associated with environmentally sensitive
and critical habitats as per the ADB’s SPS (2009) definition.

27.  Further itis required to submit the Environmental Method Statement (EMS) for the project inter-
ventions or the construction activities, such site clearing, identification and establishment of contractor’s
facilities (camp sites, office and laboratory, disposal areas, batching plants, crusher plant, waste man-
agement, site restoration etc.) that have a significant environmental impact.

28.  Other key documents that need to be maintained by the contractor during the construction stage
are, (i) Contractor’s schedule on Environmental Management (attached with Construction schedule of
daily/weekly basis), (ii) Environmental Issue log, (iii) Grievance log, and (iv) monthly monitoring report
followed by routing self-monitoring carried out based on the “monitoring forms”.

29.
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Figure 1-1: MWSIP Organizational Chart
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Figure 1-2: Environmental Management Organization Chart

30. Environmental compliance monitoring is essential for successfully implementing the project-spe-
cific environmental management program developed through the Environmental Impact Assessment
carried out for the project and the EMP prepared, taking into account project-specific environmental
impacts that may arise and mitigation measures required to make the project both environmentally and
economically viable.

31. Environmental compliance monitoring involves a systematic collection and analysis of environ-
mental mitigation/compliance-related information as the project progresses. It aims to improve the ef-
ficiency and effectiveness of the project. Monitoring will help determine whether the project is meeting
the environmental standards and whether the environmental mitigation component results in the ex-
pected outputs. It is important that the environmental officers assigned to each PIU, and the supervision
staff of the Engineer under the construction contracts, understand the importance of monitoring as a
tool for analysing and understanding the status of the project.

32. Duringthe construction phase the Contractor is responsible for implementation of all the require-
ments of the EMP, which are identified in the CEMP, while the Resident Engineer will supervise the com-
pliance monitoring. Monitoring will ensure that the contractor complies with the terms and conditions
of the CEMP for which he is responsible. The Project Director of the PIU is responsible for the assignment
of Environmental Officers to carry out the monitoring together with the Engineer and supervision staff
of the respective construction contract. The PMU Environmental Specialist, apart from supervising the
work of the PIU Environmental Officers, will prepare monitoring protocols and will arrange for any nec-
essary training for the PIU Environmental Officers and, if appropriate, specifically assigned staff from the
Engineer's supervision team. The national and international Environmental Specialists of the PMDSC will
also provide technical support for the environmental monitoring work.
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33. The Contractor is responsible for implementation of the CEMP while the PMDSC and PMU are
responsible for compliance monitoring and reporting to the EMC appointed by the CEA. Monitoring will
ensure that the contractor complies with the terms and conditions of the CEMP. The Resident Engineer
with his supervisory staff will carry out monitoring related to the CEMP, and the periodical environmen-
tal monitoring activities as per the updated EMP will be carried out by the PIU Environmental Officer
with the involvement of engineering supervisory staff of PMDSC as allowed by the resources availability.
Environmental Specialists assigned to PD-PMU and PMDSC will provide technical inputs as and when
required. In addition, the Environmental Specialist of the PMU is responsible for preparing environmen-
tal monitoring protocols and training the environmental officer as well as supervising the work done by
environment officer-PIU. In addition, s/he will oversee and attend to resolution of critical issues on the
environmental management, grievance redress mechanism, compliance with regulatory and ADB safe-
guard requirements, reviewing environmental documentation submitted to ADB and CEA and present-
ing the Project environmental progress as and when required by PMU. The national and international
environmental specialists of the PMDSC are to provide technical support for the environmental moni-
toring work through (i) updating the ElAs and IEE, and the respective EMPs based on final detailed de-
signs; (ii) training and building capacity of PMU and PIU staff on environmental management, supervi-
sion, reporting, and monitoring of implementation of EMPs; (iii) orienting contractors on implementa-
tion of the EMPs; (iv) reviewing the environmental method statements provided by contractors and
guide them on any revisions required; (v) monitoring implementation of the EMP and recommending
any corrective actions on any unforeseen environmental impacts; and (vi) taking the lead in preparing
environmental monitoring reports for PMU to be submitted to ADB and CEA.

34. ltisthe responsibility of the PMDSC staff working under the Resident Engineer to undertake mon-
itoring of CEMP as part of construction supervision, with technical inputs from the PIU environmental
officer. The monitoring formats for monitoring EMP implementation at the construction site, and other
indirect impact areas, such as quarries, borrow and waste disposal and dumping areas, shall be prepared
by the Environmental Specialist of the PMU and PMDSC and introduced at the orientation program. All
forms of monitoring should be accompanied by regular monitoring reports including, where appropriate,
dated photographs, interview results, and any test reports produced by independent firms or accredited
laboratories (such as water, air and sediment quality). All the reports produced should be kept with the
Project Director of the PIU, and a copy should also be kept on site by the Engineer to be made readily
available to any interested party.

35.  Apart from the routine monitoring conducted by the PIU Environmental Officers and the Engi-
neer's staff, the PMU Environmental Specialist will also carry out periodic reviews (at quarterly intervals)
to ensure that all the mitigation measures proposed have been carried out as specified in the EMP. The
PIU Environmental Officers will report directly to the respective PIU Project Director, and the PIU Project
Directors as well as the PMU Environmental Specialist then report to the Program Director. Table 1-2
summarizes the site environmental monitoring and recording/ reporting events.

Table 1-2: Summary of site environmental monitoring and recording/ reporting events

No. | Mode Frequency Purpose/ Action Agency Responsible
1. Ambient Quarterly Ensure compliance particularly Independent
Environmental quality | intervals for the | for the key parameters having accredited laboratory
monitoring (Air routing critical impacts contracted through the
Quiality, Noise, monitoring PMDSC
Vibration, Water and | during the
Sediment quality) construction
phase
2. As and when Correcting any environmental Contractor’s
required issue (i.e. oil spill, sedimentation, | Environmental Officer
under the guidance
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Contractor’s EMP
items particularly
related with
constructional
impacts on physical
environment
(hydrology, soil,
ambient air quality,
noise & vibration,
traffic, vehicle speed
etc)

implementation
schedule given
in the CEMP

4, Monitoring impacts
and implementation
of mitigatory
measures as per the
updated EMP
(particularly impacts
related to the
ecological and socio-
economic aspects)
and conditions given
by CEA Environmental
approval

As per the
implementation
schedule given
in the updated
EMP

monitoring walk around the
construction area and other
direct /indirect impact areas
(borrow sites, disposal,
stockpiling and Contractor’s
facilities)

e Completing the Monitoring
formats

e Feeding monitoring data into
the Data base (Information
Management System -IMS)

e Accidental Environmental
issues to be informed to the
Environmental Officer / PIU
and Environmental Officer
PMU/PMDSC and take
immediate remedial actions

No. | Mode Frequency Purpose/ Action Agency Responsible
high noise & vibration, upon any | and supervision of
complain of non-compliance etc.) | counterpart staffs of

PIU/PMU and Site
Engineer
3. Monitoring As per the e Site Environmental Construction

Supervision Engineers
and PIU Environmental
Officer, under the
guidance of
Environmental
Specialist of
PMU/PMDSC

PIU Environmental
Officer with the
assistance of the
supervision engineers
as per the availability
of the resources,
under the guidance of
Environmental
Specialist of
PMU/PMDSC

5. Reporting and
reviewing

Monthly

Monthly compliance
monitoring reports

Environmental Officer
(EO) of PIU with
Resident Engineer

e Daily Review mitigations

e Daily updating Environmental
Issue log, Environmental
safety log, Grievance log

e Concise summary of
environment management
during past month; 2 weeks in
advance of Monthly Progress
meeting

Environmental officer
of the Contractor
Review by the RE / PIU

6. Site audit

Weekly-regular

Site environment monitoring
walk round by EO-PIU with RE’s
and Contractor’s relevant staffs

EO-PIU with Engineer
and Contractor

7. Site audit

Monthly-regular

Site environment inspection by
RE and PD with participation of
ES-PMU, EO-PIU & other relevant
staffs

EO-PIU with
counterpart staffs of
Engineer and
Contractor
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No. | Mode Frequency Purpose/ Action Agency Responsible
8. Surprise site audit Oncein 2 Un noticed site inspection/ ES-PMU
months document review by ES-PMU and
(minimum) ES-PMDSC
9. Monthly Project Monthly-regular | Key environment events/ PD-PIU, RE-PMDSC and
Progress Meeting concerns will be taken up at PD ES-PMU & EO-PIU
(MPPM) and RE level
10. | Monthly Environment | Monthly-regular | As a follow-up meeting to sort EO-PIU with
Meeting out matters arising at MPPM and | counterpart staffs of
in the Monthly Environmental Engineer and
Monitoring Reports (EMR) or Contractor. ES-PMU as
any new developments required
Environment Quarterly or as Site monitoring, review of EO-PIU to coordinate
Monitoring advice by CEA reports and mitigations adopted
Committee as decide by the EMC
11. | Periodical EMR Semi-annually A summary of Project Produce by PMDSC
to ADB and environment management over
quarterly to the last 6 months, including self- | Review & Submit to
EMC (CEA) monitoring findings, issues with | ADB & CEA by PMU
mitigations and independent
ambient environment
monitoring results, progress in
grievance redress and forecast
for 6 months etc.
12. | Progress Meeting of Monthly Brief the key achievements, PD-PIU, ES-PMU &
the Program drawbacks and issues on PMDSC
environment management
13. | Steering Committee Monthly Brief the key achievements, PD-PMU, PD-PIU (and
Meeting of the drawbacks and issues with inputs | ES-PMU & PMDSC as
Program from monthly progress meeting; | required)
on environment management
36. The PIU Project Director should convene the CEA Monitoring Committee once every four months

at the site of each construction contract, where the responsible PIU Environmental Officer, supported
by the PMU Environmental Specialist, will present a report on the environmental monitoring activities
and progress related to mitigation measures. The CEA Monitoring Committee meeting should then be
followed by a site visit to clarify any specific issues pertaining to monitoring.

37.

itoring Report to the ADB, which will be displayed in the ADB website.

The PMU Environmental Specialist will be responsible for preparing and submitting a regular Mon-
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2 SUMMARY OF POTENTIAL IMPACTS

38. The following section summarizes the most important, site specificpotential environmental and
social impacts related to Kaluganga — Moragahakanda Transfer Canal (KMTC) 0+000 km to 8+830 km
(UECP/ICB-2B) as per the Scope of Work and the List of Works specified in the Section 6 (Employer’s
Requirements) of the Bidding Documents for the relevant contract packages.

39. The construction work to be implemented under this contract package are as follows;

(i)  Civil works associated with construction of open canal, aqueducts, Tunnel 01 from 0+560 to
2+468, Tunnel 02 from 2+733 to 8+773 and associated structures

(i)  Hydro-Mechanical works relevant to 2 Nos Trash racks rectangular flume section at 0+408 km
and end of Tunnel 02 at 8+772 km. Further, there is a Stop log at the rectangular flume section
at 0+408 km

40. The project impact area is not within a gazetted area at the moment, but it is a proposed forest
reserve under the “Detailed Biodiversity Study on Abundance and Behavioural Patterns/Wild Life in the
Project Area” under the Kaluganga Reservoir and Agricultural Extension Project (EML, 2011). Further,
there are proposals to establish a 100 m buffer zone around the Moragahakanda reservoir and refor-
estation in the Amban Ganga basin, which will overlap with the proposed project activities under this
particular contract package. In addition, the proposed Tunnel 2 portal, disposal areas (DP3) and the ac-
cess road to tunnel portal (section “e” and new road section “f”) is a forest habitat managed under the
Forest Conservation Department (FD), lies within the proposed conservation area for Moragahakanda
reservoir reservation.

41. Kaluganga - Moragahakanda transfer route goes through highland areas for a small section, but is
mostly located in the upland area. The concentration of contours shows that the route is running through
very steep terrain. Kaluganga - Moragahakanda transfer canal has to pass through two steep high hill
ranges and also a stream called Lel Oya located in between. An aqueduct will convey water across Lel
Oya, and on either side tunnel sections are proposed to be incorporated.

42. The main design changes since the 2015 EIA consist of: (i) Tunnels 1 and 2 being constructed by
NATM rather than TBM; (ii) more certainty about the route and design of access roads to the outlet
(northern portal) of Tunnel 2; and, (iii) more certainty about the locations and capacities of required
disposal sites. Volume 1, prepared by PMDSC in June 2017, contains further details of the environmen-
tally sensitive areas identified during a rapid ecological survey undertaken in May 2017.

43. The upstream portal is located around 1km from a Crushing Plant of the Kalu Ganga Dam Con-
tractor. The area of the present crushing plant is shown on Figure 2-1, as a proposed dumping site for
KMTC tunnel. Current access to the portal site is obtained by walking through the afforested hillside at
the limit of the access roadway and dumping area behind the crushing plant. Vehicular access to the
portal can be done by extending the existing access along the line of the proposed cut and cover canal
for approximately 1 km.

44. The Kaluganga dam Contractor is drawing water from the local river running approx. 1 km to the
North of the site access roadway. This portal can hence be fed via a temporary pipeline from the river.
Dependent on the use of the water, some means of filtering the water will be required together with a
holding tank adjacent to the portal to cater for Contractor’s needs. Potable water would be brought in
by tanker.

45.  Workers will be best accommodated in the area indicated on Figure 2-1, located to the North side
of the access roadway to the downstream portal (and upstream portal of Tunnel No.2).
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46. The working site for the downstream portal site for Tunnel No.1 (T1) will be combined with the
upstream portal for Tunnel No.2 (T2). It is envisaged as being the main working site for driving both
Tunnel No.1 and Tunnel No.2 tunnels either in part or in full, depending on the Contractor’s programme
of works and choice of equipment.

S ZIAvAILABLE AccEss FROM|

RE"SERVOIR

Figure 2-1: Tunnel 1 Portals and Tunnel 2 Upstream Portal: Access Situation

47. There is a single vehicle access track extending approximately 2 km from the main road directly
to the location of the cut and cover / aqueduct section connecting the two portals. It is of gravel/sand
base and there are no significant gradients or bends. It can readily be widened and / or resurfaced as
necessary to accommodate site traffic requirements.

48. The proposed aqueduct section between the two tunnel portals is up to 6 m above the stream
bed running down the v-shaped creek. The terrain drops off sharply to the Tunnel No.1 side adjacent to
the tunnel line with approx. 50 m distance between stream and portal. Upstream portal to Tunnel No.2
is some 250 m from the stream on a much gentler grade.

49. Large areas of abandoned paddy field are present along the western side of the access roadway
and storage of rock spoil can be made in this area (as indicated on existing layout plan). The fields are at
significantly lower levels to the portals and it can be anticipated that excavated rock from either tunnel
can be pushed over the side of the working area to form a spoil tip, even if of a temporary nature.
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50. The access to the west of the road way will have to be ramped up onto the levelled working area
between the two portal locations with temporary pipes placed in the stream to maintain free water flow
across the site working area.

Pt kR s Sl - a e AT AN s e - XA > o N BLDIInL S
o ETE 3 £ 23

Figure 2-2: Tunnel 2 Downstream Portal: Access Situation

51. The only current access to the downstream portal area of T2 is via roadway from the North (see
Figure 2-2). The roadway is a branch from the main road at a distance of around 22 km from the pro-
posed portal site. Much of this roadway will become flooded by the Moragahakanda Reservoir at an
undisclosed time in the next few years. Access to the working site will then only be possible from the
South.

52.  The first 15 km or so of the current access roadway can be used as it is, subject to possibly minor
resurfacing at some locations. The last 7 km is through forested areas (within buffer zone of Knuckles
conservation forest area) and open areas with many small, now abandoned, settlements. Large trees in
the areas to be flooded are being cut down and transported out of the area. There are open spaces to
the eastern side of the creek which will remain above the proposed reservoir high water level and hence
can be used for workers camp, offices and other site facilities, including rock spoil tipping.

53. There is no current access to the portal site from the South with the present roadway reverting
to an overgrown track impassable for vehicular traffic some 2.5 km short of the location where a new
access roadway of 1.7 km length is indicated on Figure 2-2 to reach the portal location. However, the
proposed access road through the existing forest area would result a significant impact due to tree
felling, erosion and possible land instability during rainy season and hence alternative access preparation
is encouraged to the contractor.

54.  Once the roadway from the North is flooded then access can only be from the South and after
completion of the last 4.2 km of roadway.
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55. The roadway from the Southern side is a continuation of a roadway off the main road adjacent to
T1/T2 work site, a distance of approx. 25 km. Whilst the initial few kilometres of the roadway are as-
phalted, the roadway degenerates in quality at a number of locations with road surface varying from
asphalt, concrete, tar coating and gravel. The terrain is quite mountainous with rapid and steep changes
in grade and winding tight bends. Road condition deteriorates generally with distance. It is not suitable
for heavy plant and if heavily trafficked for any lengthy duration will require some repair work in various
locations.

56. The Tunnel 2 portal runs straight into the hillside within 100 metres of the stream. Drill and blast
activities only should contemplate at this location. Ideally the Contractor should aim at completing all
activity prior to the North access route being flooded and hence lost.

57.  Water can be drawn from the Kambarawa Ganga stream which runs across the working site im-
mediately in front of the proposed portal site followed by the relevant approvals from the respective
Government institutions or agencies. The Kambarawa stream is another ecological hot spot which is the
habitat for some critical aquatic species, and this particular portion of the stream is within the FSL of the
Moragahakanda reservoir. Hence, under the Moragahkanda project, the identified critical fish species
has been translocated by IUCN.

58. Itis envisaged that a small workers camp will be sited near the work site as the site is remote from
the main work site. The amount of water that can be extracted per borehole needs evaluation by Geol-
ogist and subjected to prior approvals.

59. However, the site requirements and selection of areas for temporary storage, disposal sites, ac-
cess roads should always identify adhering to the standard regulations and guidelines laid by GoSL and
ADB.

60. Further reference on the site requirement facilities and the required regulatory and institutional
arrangements are described in the approved EIA report (June 2015).

61. Since, there are different types of construction activities involved with this construction package
such as construction of Open - lined canals, Aqueducts, Cut and Cover conduits, Inlet and outlet tunnel
portals of Tunnel 01 and Tunnel 02 and the construction of Tunnel no 01 with drilling and blasting
method, the type of impact anticipated would be differ to one another.

62. The Tables 2-1 provide summaries for the anticipated impacts during construction and operation
and the details of mitigation measures are given in Section 3 of this document as a generic EMP. The
detailed EMP will be produced at the contract award once all the designs and construction methodolo-
gies are finalized.

Table 2-1: Anticipated Impacts during pre - Construction & Construction

1 (%] o
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F3ls |8 |5 |2 |, |2 | §&g |8
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c o -t 58 ® o = s 9o o| & T
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Physical Resources
Soil erosion M H H H - M L M M H
Surface Water pollution L M L L - L M L M M
Air pollution L M L L - L L M M L
Mineral resources M M M M - M M M M L
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Slope failure M H L L - L L L M L
Drainage patterns - - - H M - L M M L
Ground water table H M M L - - L L - -
Ground Water Pollution M M L L L - L M L L
Environmental flows - L M M M - L L M M
Noise and vibration M H H H - L L M M M
Ecological Resources
Habitat loss, fragmentation, - H M H L L H H H H
and degradation
Terrestrial fauna and flora - H M H L H H H H
Agquatic fauna and flora M - - - - L L L L
Critical habitats - - - - - - - - - -
Rare/Endemic species L L L L - - L L M -
Threatened species L L L L - - L L M -
Direct impacts on protected - - L M - - - - - -
areas
Migratory routes of animals L - M H M - M M M -
Biodiversity loss/ecosystem M L L L - - L L L L
function
Human-elephant conflict M H L L M M M L
Threats by Alien Invasive H H - - M M M M
species
Increased access to pro- M M M M - - M - M -
tected areas
Socio-cultural aspects
Health and safety of com- - - M M - L M M M M
munities
Disruption of social cohe- - - L H - - L L - L
sion of communities
Worker health and Safety
aspects
Occupational health and M M M M M M M H M M
safety
Archaeological and Cultural
Resources
Direct impacts - - H H - H L L M L
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Theft and vandalism of arti- - - L L L H H H L
facts and sites
Unanticipated events
Health related issues L - L L - - M L
Climate related issues L M L L L L L L M L
Construction related issues M M M M - M M M M M

Abbreviations: H- Highly significant, M-Moderately significant, L-Low significance
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3 DESCRIPTION OF PLANNED MITIGATORY MEASURES

63. A site specific Environmental Management Plan (EMP) has been provided containing (i) project
activity; (ii) potential environmental impacts; (iii) planned mitigation measures; (iv) monitoring scope;
(v) institutional responsibility; and (vi) proposed timing for implementing mitigation measures related to
related to KMTC (0+000 km - 8+830 km) comes under the Construction package UEC-ICB-2B depending
on the availability of construction related information, and this would be converted to a Contractor’s
Environment Management Plan (CEMP) once the construction method and program and methodology
is finalized by the Contractor.

64. The EMP in Table 3-1is divided into three sections for ease of reference — of specific relevance to
the Contractor's responsibilities on site are the activities under Section B (Construction):

(A) Preconstruction

65. Activities related to land acquisition, addressing grievances of affected communities, livelihood
management related to the forthcoming construction works.

(B) Construction

(i) Activities related to initial mobilisation and establishment of the site:
(a)  achieving initial access into the site and construction of temporary access roads
(b)  preparation of site establishment areas for the various temporary site facilities

(c)  construction of Contractor's camps, including facilities for offices, storage, accommoda-
tion, equipment, aggregate production/storage, concrete production etc., as well as fa-
cilities for the Employer and the Engineer, and establishment of associated utilities and
systems

(d)  establishment of borrow areas, ready to commence operations
(e)  establishment of quarries, ready to commence operations
(f) facilitating site requirements such as water, electricity etc.
(ii) Environmental impact management issues related to construction activities:
(a)  Health and safety related to all construction activities
(b)  Transport and storage of construction materials and machinery operation
(c)  Clearing of site, removal and disposal of construction debris and excavated materials
(d) Activities related to significant noise and vibration
(e) Activities related to the emission of dust
(f) Activities related to the hindrance of surface runoff and soil erosion
(g8) Construction / removal of water diversions
(h)  Provision of information disclosure among stakeholders.
(iii)  Special environmental impact management issues related to construction activities:
66. The impacts related to the list of works identified in the Section 6 (Employers Requirements) of
the Bidding Document such as:

Ecological Aspects
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(ii)

(iii)

(iv)

(vi)

(vii)

(viii)

KMTC project area lies within the land use category known as unclassified forest, and consists
of a short open canal, two tunnel lengths within steep hill slopes connected by an aqueduct
across Lel Oya, a natural stream running in the forests of the two tunnel lengths, continued with
drilling and blasting, which could create adverse impacts to the existing faunal community in
the area and surrounding habitats

Disturbance to terrestrial natural habitats will most likely result in introduction of alien invasive
species

Special attention need to be given during the site clearance under the close monitoring of PIU
and RE staff, to limit the tree felling and vegetation clearance as instructed in EMP compatible
with the approved construction schedule

Freshwater and riparian habitats of Lel Oya will suffer greater adverse effects unless sites are
actively restored and monitored to prevent further damage. Lel Oya is likely to harbor important
assemblages of aquatic vertebrates and invertebrates. The aqueduct goes above the stream at
a higher level than the water level of Lel Oya. The aquatic species diversity and water quality
studies have not been done. The impacts on this stream due to construction of an aqueduct
across it will be highly significant during the construction stage by operation of machinery,
transport of materials and humans to the site and increased access to forests. Damage to banks,
stream bed can result from construction, increase of turbidity, sedimentation and other forms
of water pollution will damage the freshwater and riparian communities of natural streams such
as Lel Oya

Increased access to forested areas by humans during construction, which is less so during the
operation and maintenance phase. However, opening up of formerly relatively undisturbed ar-
eas to humans leads to increased poaching, clearance of forest patches, setting fires, removal
of timber, non-timber forest products such as medicinal plants, ornamental plants, stones, sand
and gravel from stream beds, and introduction of alien invasive species etc. Removal of vege-
tation, creation of inlet and outlet portals, and access roads along steep hill sides will cause
significant loss, fragmentation and degradation of natural habitats, increased soil erosion, in-
creased risk of slope failure

KMTC traverses through an area with higher biodiversity values that starts from the
Moragahakanda reservoir. The proposed disposal sites for excavated material of the KMTC need
to be rehabilitated after the end of the construction phase

Wildlife movements will be restricted and some groups/herds may move away due to noise and
vibration generated from construction activities Wild life/elephant movements should not be
disturbed

Proposed Selection of suitable construction material borrow, disposal, and stock piling areas
avoiding the protected areas under the Fauna and Flora Protection Ordinance (FFPO) or Forest
Ordinance (FO) of GoSL and complying with ADB SPS (2009)

Disruption of ground water flow

(i)

(ii)

Concrete lined canal would not cause much disturbance to prevailing ground water flows except
in tunnels. In the case of KMTC the geological investigation carried out indicated favourable
conditions for tunnelling in both sections fresh and of tight joints at the tunnel. However, during
the construction of canal & Tunnel we may anticipate some changes in ground water table

For the cut & cover and conduit sections of the canal Ground Water Table can be affected during
construction stage. All the tunnels required to be lined at reached which are considered perme-
able. Open canal section is lined and cut and cover conduits are concrete structures. Therefore,
construction methods decided by the designers will minimize the adverse impacts on ground
water table
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(iii)  Any dewatering of ground water table within the project area including tunnelling sections
should be monitored during construction. In the event of any dewatering, as a result of project
activity the adequate preparedness of the contractor and need to be well documented and ad-
dressed in the CEMP and Environmental Method Statements

Disposal of construction waste material and disposal areas

(i)  The disposal sites will not contain any toxic material, but only the excavated material from the
tunnel and the canal.

(ii) A considerable portion of the soil removed in the excavation will be used for forming the canal
bunds, backfilling of cut and cover conduits and other structures. Excavated material will also
be used for filling abandoned borrow areas found at the project area. In addition, the cut and
cover sections will be covered with excavated earth up to the ground level.

Noise & Vibration (Referring to section 11 of conditional approval Ref. 08/EIA/Water/04/2012 dated
as 31.03.2016)

(i)  All constructional activities shall be carried out in such a way, so as not to cause nuisance to the
wild life. The noise level during construction shall not exceed 75 dB (A) from 06.00 hrs to 21.00
hrs and 5-dB 9A) from 21.00 hrs to 06.00 hrs to be measured at the boundary of the site

(ii)  Appropriate mitigatory measures should be adopted in order to maintain the vibration levels
generated by construction activities, operation machineries and equipment, and vehicle
transport within the interim standards stipulated by CEA

(iii)  Blasting operation (if any) should be carried out with the approval of the GS&MB, and the CEA
(C) Operation and Maintenance

67. The Contractor will be responsible for fulfilling the mitigatory measure requirements set out
under the Section B (Construction) throughout the construction period. Table 3-2 shows the Environ-
mental Monitoring Plan (EMoP) of the key monitoring aspects identified related to the EMP to ensure
that required mitigation measures are in place, which complies with the appropriate safeguard policies.
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Table 3-1: Environmental Management Plan (EMP)

etation

2. Slope failure
and soil ero-
sion due to
removal of
vegetation
and soil for
KMTC tunnel
sections

ways, blocking of
adjacent lands, ad-
verse impacts on
community

silt traps as required; See also below for site spe-
cific details

Removal of detached/unstable rocks, boulders; ter-
racing adopted in deep cuts of 15m and above; con-
solidation grouting and shot-creting; Sub-surface
drains at tunnel portal areas and steep hill sides ;
slope protection at exposed earth surfaces; all
other measures as specified in contract documents
turfing for

areas actually
cleared

o Effectiveness of mit-
igation measures

guide the Contractor
NBRO (Independent
Monitoring)

EO of Contractor,
Environmental of-
ficer of PIU and the
environmental spe-
cialist of PMU

Project Activity Potential Environmen- | Mitigation Action Monitoring Scope Institutional Respon- | Implementation
tal Impact sibility Schedule
1. Site clear- a. causing soil erosion, | e Minimum areas cleared for construction of canal, e Areas marked in Contractor to imple- Weekly during
ance and re- siltation & sedimen- structures and other facilities; carry out work in dry maps and plans at ment the precon-
moval of veg- tation of water- ; i i i i . struction stage
g seasons; design adequate drainage pathways with planning stage vs PMU/PMDSC to g

3. Creation of
access roads
for project
and modifi-
cation of ex-
isting roads

a. causing change of

drainage patterns,
soil erosion and
road surface dam-
age, affecting com-
munity safety

All roads designed and constructed to prevent
these negative impacts, including providing ade-
quate culverts, slope protection

Safety barriers at dangerous locations, and bypasses
at locations where existing roads are crossed by
open canal or cut & cover conduits. Adequate signs
to indicate traffic diversion and speed limits within
and surrounding areas of the construction site.
Maximum allowable speed limits to be determined
depending on the site conditions (probably less
than 30 kmph)

Some sections of the access road to tunnel 2 portal
is going through Knuckles conservation forest and
rest of the part also within ecologically sensitive ar-

o Effectiveness of mit-
igation measures

Contractor to imple-
ment

PMU/PMDSC to
guide the Contractor

EO of Contractor,
Environmental of-
ficer of PIU and the
environmental spe-
cialist of PMU

Weekly during
the precon-
struction stage
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

eas. Hence adequate measures to be taken to mini-
mize the disturbances to the habitats/fauna and
flora

Possible alternative access to be considered instead
of section “f” of the access road which is proposed
through a forest area

The road section rehabilitation should not hinder
the surface run off and the stream flows
Compensatory plantation by way of Re-plantation of
3 times of the number of trees cut should be carried
out in the project area.

4. Creation of
cut and Water Table

cover and

tions

b. Changes to Ground .

conduit sec- .

Layer of permeable sand/gravel to enable drainage
on both sides of these sections, canal lining, treat-
ment of weak zones;

Continuous ground water monitoring in every 2
weeks

o Effectiveness of mit-
igation measures

Contractor to imple-
ment

PMU/PMDSC to
guide the Contractor
NBRO (Independent
Monitoring)

EO of Contractor,
Environmental of-
ficer of PIU and the
environmental spe-
cialist of PMU

Weekly during
the precon-
struction stage

5. Construction |c.

of stream ral drainage pat-
crossing and terns and stream
aqueducts crossings during

construction of ca-

nal

Disturbance to natu- | e

Shorten period of construction; minimize disturb-
ance to natural drainage; suitable drainage meth-
ods implemented; restoration of Lel Oya aqueduct
site

o Effectiveness of mit-
igation measures by
monitoring ground
water levels in iden-
tified 5 locations
where necessary

Contractor to imple-
ment

PMU/PMDSC to
guide the Contractor
EO of Contractor,

Weekly during
the precon-
struction stage
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b. Damage or deterio-
ration to structures,
buildings or other
features

e Continuous ground water monitoring in every 2
weeks

e Daily inspections and measurements should be con-
tinued until the tunnel excavation front has ad-
vanced beyond the affected location by at least 500
m either sides of the tunnel

water levels in iden-
tified 5 locations
where necessary
depending on the
contractor’s Geo
technical surveys

guide the Contractor
NBRO (Independent
Monitoring)

EO of Contractor,
Environmental of-
ficer of PIU and the
environmental spe-
cialist of PMU

Project Activity Potential Environmen- | Mitigation Action Monitoring Scope Institutional Respon- | Implementation
tal Impact sibility Schedule
depending on the Environmental of-
contractor’s Geo ficer of PIU and the
technical surveys environmental spe-
cialist of PMU
6. Drill and a. Changes to Ground e Grouting & Concrete lining of areas that require e Effectiveness of mit- | Contractor to imple- Weekly during
blast tunnel Water Table in tun- such interventions; Contingency Plan in case of un- igation measures by | ment the precon-
sections nel sections ici itori struction stage
anticipated events monitoring ground PMU/PMDSC to g

7. Handling and
storage of
explosives

a. Risk of wild fire

b. Disturbance to the
wildlife behaviours

c. Risk of safety and
accidents

e Except as provided in the contract or ordered or au-
thorized by the Engineer, the Contractor shall not
use explosives.

o Where the use of explosives is ordered or author-
ized, the Contractor shall comply with the require-
ments of the following as applicable;

i. The handling of explosives to the site and on
the site, will be carried out by the supplier and
blasting contractor under a license to conduct
such work

ii. Transportation of explosives from the explo-
sive supplier to the quarry areas will be con-
ducted in such a manner as to safeguard hu-
man health and prevent impacts on the envi-
ronment. The transfer will be arranged so

Obtained required
approvals from rele-
vant line agencies
(FD/Police station/
Regional Explosive
controller)

Resident Engineer of
PMDSC for supervi-
sion and Contractor
will execute EO of
PIU to provide nec-
essary guidance

Once a week
during the Pre-
construction
and Construc-
tion Period
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Project Activity Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

that, delays between the points of transfer are
minimized, explosives are not left at any loca-
tion other than designated locations and ex-
plosives are not left unattended during trans-
portation.

iii. Explosives transported from the explosives
supplier to the site will be transported by fully
licensed and certified transport carriers; al-
ways utilizing a double-driver system; clearly
visible signs marked "EXPLOSIVES" in letters
not less than 150 mm in height when carrying
explosives; equipped with correct fire extin-
guisher; carriers not be refuelled if explosives
or detonators are on board except where the
mobile equipment is designed and used solely
for transportation of bulk blasting agents and
have its engine shut off and its parking brake
engaged while loading or unloading explo-
sives, except where the vehicle uses an en-
gine-powered device for loading and unload-
ing.

iv. Storage of Explosives in_ magazines, to be fully
licenced, equipped with security reader sys-
tem and proper locking system as per GoSL
regulations

v. On site storage near the work site to be made
when required only, and would be placed in
designated work area under constant (24
hour) watch/supervision. Explosives will never
be left unattended, at any time.

vi. Locations of the magazines/ storage areas will
be site specific and will follow the guidelines
below;

a. a minimum of 500 metres away from
camps or any structures that frequently
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Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

house personnel, any environmentally
sensitive area
b. aminimum of 500 metres away from pro-
ject activities
c. seton flat terrain to reduce the risk of
spillage
d. areaaround magazines to be flagged with
required signage and no other fire form-
ing agents/ fuels etc. to be around (within
100 m)
The Contractor shall at all times take every possible
precaution and shall comply with relevant laws and
regulations relating to the importation, handling,
transportation, storage and use of explosives. Con-
tractor shall obtain Ministry of Defense (MoD) ap-
proval for importing and handling explosives and
keep the Local Police informed of the same
Only trained and certified persons will work with
explosives. The explosives personnel will undertake
formal training and on-the-job training to ensure
compliance with legislation.
Internal audits and inspections of all components
related to the explosives management will be con-
ducted on a regular basis by qualified personnel,
and the results recorded according to quality and
safety standard operating procedures.
All recommendations and orders made by regula-
tors and inspectors will be responded to and acted

upon accordingly.

Project Activity | Potential Environmen-
tal Impact
8. Storage of a. Safetyand Firerisk | o
fuel, oil and c. Pollution due to
toxic sub- leakages, spills
stances

All fuel storage in construction site should be
fenced and stored only within the fuel storage con-
tainer.

Fuel storage area should not be near any water
source or source of explosive, ignition areas (within

e Obtained required
approvals from rele-
vant line agencies

Resident Engineer of
PMDSC for supervi-
sion and Contractor
will execute EO of

Once a week
during the Pre-
construction
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

100 meters)

Hazardous materials should be stored in the stor-
age device explicitly specified. Such as fuel, oil and
paint and other dangerous items should also de-
velop temporary storage requirements.

The storage area is limited to the persons con-
cerned before entering

The point should also be stored in the vehicle from
damage, and regularly check for leaks, damage and
contamination

Machinery and equipment maintenance is limited
to be within the scope of the contractor camp. Op-
erating surface ( ie, within the fenced area of the
concrete floor ) must be designed properly to en-
sure that oil and other fuel can concentrate to a
suitable container . In the event of oil / fuel leaks,

remove contaminated soil is required to properly li-

censed locations for processing

To prevent grease, oils, fuels, solvents and chemi-
cals for water and soil erosion caused by pollution
or must always adopt appropriate preventive
measures

(FD/Local Gov Au-
thority)

PIU to provide nec-
essary guidance

and Construc-
tion Period

9. FFelling of
trees

a. Loss of habitats °

The vegetation clearance in the protected areas
should be carried out in section wise based on the
approved construction schedule with the FD and
proper communication to be adopted with the re-
spective parties to avoid issues

The centreline and exact working areas within the
construction area to be marked on ground and the
tree enumeration to get completed by PMDSC/RE
under guidance of Environmental Specialist of
PMDSC.

A complete tree list, including conservation and

e The approval from
relevant govern-
ment agency (Local
authority / DWLC /
FD) is obtained for
the all pre-identified
and marked trees to
be removed which
are more than 30
DBH/cm

e Trees are removed

Contractor to imple-
ment

PMU/PMDSC to
guide the Contractor

EO of Contractor,
Environmental of-
ficer of PIU and the
environmental spe-
cialist of PMU

Weekly during
the precon-
struction stage
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Project Activity | Potential Environmen- | Mitigation Action Monitoring Scope Institutional Respon- | Implementation
tal Impact sibility Schedule
ecological status, prepared during the tree enumer- from the site before
ation survey and tree marking exercise shall be starting the con-
submitted to the relevant approving authority (FD/ struction activities
Divisional Secretary) and they will guide State Tim- .
. . g contacting con-
ber Cooperation (STS) to cut the identified trees of dd
greater than 30 cm Diameter at Breast Height cerned department
(DBH). (Timber coopera-
e Root removal and clearance of the area disposing tion/ Local authority
remaining branches, roots shall be carried out by etc)
the contractor as per pre-defined procedure o Reforestation pro-
(CEMP/Method Statement) gram is initiated by
e The Contractor shall remove only the required trees
. . L I the Contractor as
that would disturb the construction activities within h id
the demarcated belt identified /marked along the per the guidance
canal trace. given in the EMP
e Nossite clearance to be done which could result and contract docu-
opening the protected areas for the public access, ments and planted
enhance disturbance for wildlife movements and area (Ha) (1: 3 ratio)
habitat fragmentation e No burning of vege-
e |[f there are any additional trees to be removed, the . o
. - tation parts within
Contractor must obtain required approval from the h )
FD/ relevant authority under the guidance of Envi- t. e construction
ronmental Specialist of PMDSC and PMU site
e In advance of tree felling and vegetation removal, e Excess vegetation
PMDSC/PMU shall carry out tree transplanting and matter is properly
animal translocations where necessary. disposed or reused
e [f the translocation programs to be conducted,
PMU/PIU needs to plan it in advance identifying the
list of species to be translocation, suitable season
for the translocation, followed by a proper monitor-
ing program to ensure the maximum survival rate
of the translocation species from the site.
e Compensatory plantation by way of Re-plantation
of at least three times of the number of trees cut
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

should be carried out in the project area.
Contractor shall make every effort to avoid removal
and/or destruction of trees of religious, cultural and
aesthetic significance.

If such action is unavoidable the Engineer shall be
informed in advance and carry out public consulta-
tion and report on the same should be submitted to
the Resident Engineer.

Contractor shall adhere to the guidelines and rec-
ommendations made by the Central Environmental
Authority, if any with regard to felling of trees and
removal of vegetation.

Removed trees must be handed over to the Timber
Corporation

Precautions to be taken to avoid introduc-
ing/spreading of any invasive species during site
clearance

Always disturbances to the critical habitats, fauna

and flora should be avoided as per ADB SPS (2009)

10. Construction
of labour receptors (water,

camps land, air)

Social damages

d. Social unrest

b. Contamination of °

c. Environmental & °

The location, layout and basic facility provision of
labour camp must be submitted to the Engineer
prior to their construction.

The location of labour camps must be strictly
avoided the areas of wildlife/forest protected, any
areas with environmental and social sensitivity
(near religious places, schools, canal reservations
etc.)

The prior approval of Pradeshiya Sabha-Local Au-
thority shall be obtained for construction of labor
camp

The construction will commence only upon the

e Site is not estab-
lished within areas
protected under
FFPO and FO

o Site Management
Plan for the camp
available and Camp
is installed strictly in
accordance with
Safety Management
Plan

e Labour camps with

Self monitoring by
EO of the Contractor

EO of PIU and Resi-
dent Engineer of
PMDSC for supervi-
sion

Weekly inspec-

tion during the

Preconstruction
period
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Project Activity Potential Environmen- | Mitigation Action
tal Impact

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

written approval of the Engineer.

e The Contractor shall maintain necessary living ac-
commodation and ancillary facilities in functional
and hygienic manner and as approved by the Engi-
neer.

e All temporary accommodation must be constructed
and maintained in such a fashion that uncontami-
nated water is available for drinking, cooking and
washing. The sewage system for the camp must be
planned and implemented with concurrence from
the Local Public Health Inspector (PHI)

e Adequate health care is to be provided for the work
force. The layout of the construction camp and de-
tails of the facilities provided should be prepared
and shall be approved by the engineer.

e The required training, notices and sign boards in
and around the site related to best construction &
engineering practices, occupational health and
safety, commutable diseases, best behavioural
practices shall be facilitated by the Contractor at
the labour recruitment

e The procedural and infrastructural requirements for
emergency responses shall be incorporated in to
the camp site construction plan and be duly made
available

e Labour camp sites after use should be cleared and
the site should be reinstated to previous condition
at the close of the construction work.

proper facilities
such as enough
spaces, ventilation,
beds, mosquito
nets, lavatories,
bathing facilities,
drinking water are
available

o Waste water collec-
tion and treatment
is implemented
properly

e The sewage system
for the camp is
planned and imple-
mented with con-
currence from the
Local Public Health
Officer (PHI)

e Camp is kept clean
from debris, gar-
bage, etc. Waste is
collected and dis-
posed of in ap-
proved sites
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Project Activity Potential Environmen- | Mitigation Action Monitoring Scope Institutional Respon- | Implementation
tal Impact sibility Schedule
11. Material a. Resource depletion e The disposal sites for the UEC ICB 2B construction e Site is not estab- Resident Engineer of | Once a week
sourcing b. Damage to wildlife, package are given in the Annex B. lished within areas PMDSC for supervi- during Precon-
12.Maintaining forest resources . . protected under sion and Contractor struction and
di land Envi  Poll e The contractor is required to ensure that sand, ag- FEPO and FO W i ¢ Construction P
isposal an ¢. Environment Pollu- gregates and other quarry material is sourced from an ater will execute onstruction Pe-
dumpin tion ; i i . riod
. ping . licensed sources and air quality PIU- EO to supervise
sites d. Health & safety is- e The contractor is required to maintain the neces- e EPLs from CEA have
sues sary licenses and environmental clearances for all been obtained and
borrow and quarry material they are sourcing —in- not expired
cludln.g soil, fine aggre.gate and coarse aggregates o LGA permits are
e Sourcing of any material from protected areas .
. . . available Construc-
and/or designated natural areas, including tank ) )
beds, are strictly prohibited tion material stor-
e If the contractor uses a non-commercial bor- age areas
row/quarry sites, the sites should be remediated e Borrow site rein-
accordingly once material sourcing has been com- statement
pleted o Approved site reha-
e The contractor should submit in writing all the rele- R .
. ) bilitation plan is
vant numbers and relevant details of all pre-requi- 1abl
site licenses etc. and report of their status accord- avariable
ingly. e Operation manual is
e Selected quarry sites should have proper safety available on site
measures such as warnings, safety nets etc., and e Excessive site noise
third party insurance cover to protect external par- managed by re-
tle?s that may be affected due to blast.lng. stricting operating
e [tisrecommended not to seek material from quar- hours
ries that have ongoing disputes with the commu-
nit o Noise & vibration
y.
e The maintenance and rehabilitation of the access level has been
roads in the event of damage by the Contractor's checked periodically
operations shall be a responsibility of the Contrac- e Dust control is im-
tor. plemented on
e Copies of all relevant licenses should be maintained dump, excavation or
by the Contractor for review and documentation by topsoil stockpile site
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

the engineer

The Contractor shall comply with the environmen-
tal requirements/guidelines issued by the CEA and
the respective local authorities in respect of locat-
ing borrow areas and with regard to all operations
related to excavation and transportation of earth
from such sites.

Borrow areas shall not be opened without having a
valid mining license from the GSMB. The location,
depth of excavation and the extent of the pit or

open cut area shall be as approved by the engineer.

Establishment of borrow pits/areas and its opera-
tional activities shall not cause any adverse impact
to the nearby properties. Also shall not be a danger
of health hazard to the people.

The Contractor shall take all steps necessary to en-
sure the stability of slopes, including those related
to temporary works and borrow pits.

e Slopes are stable
and no possibilities
of eroding / land-
slides

e Sediment laden run-
off from excavation
or dumping sites
does not enter nat-
ural water courses

e No water ways/

bodies blocked

Water logging is not

evident in the site

No soil/water con-
tamination from
oil/fuel/leachate
/debris etc.

e No damage to im-
portant flora/fauna
or habitats

e No human - wild life
conflicts

e No spreading of in-
vasive species pro-
moted

e No unnecessary or

improper interfer-

ence has been done
to the convenience

Program Management, Design and Supervision Consultant

Page 32




Ministry of Mahaweli Development and Environment

Mahaweli Water Security Investment Program
UPDATED EMP OF UEC-ICB-2B KMTC
FROM 0+000 KM TO 8+830 KM UNDER TRANCHE 2

Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

of public, access, oc-
cupation of public,
private road, or foot
paths
o No materials have
been stacked or
placed to cause
danger or inconven-
ience to any person
or the public
Tires of vehicles are

free of mud and en-
trained material be-
fore entering public
roads

Public roads are

cleaned of any ma-
terial dropped dur-
ing transit

e Haulage routes and
the vehicle fleet
schedules are
strictly followed to
ensure no traffic
congestions

13.Quarry Oper-
ations and
Management
of Quarry

a. Resource depletion
b. Damage to wildlife,
forest resources

Utilizing the existing quarry sites available in the
project influential area as much as possible, which
are approved by GSMB with valid EPL and Industrial
Mining Licenses;

Site is not estab-

lished within areas
protected under
FFPO and FO Water

Resident Engineer of
PMDSC for supervi-
sion and Contractor
will execute

Once a week
during the Pre-
construction

Program Management, Design and Supervision Consultant
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Selected quarry sites should have proper safety
measures such as warnings, safety nets etc., and
third party insurance cover to protect external par-
ties that may be affected due to blasting.

Quarry sites should not be established within pro-
tected sites identified under the FFPO and FO

It is recommended not to seek material from quar-
ries that have ongoing disputes with the commu-
nity.

The maintenance and rehabilitation of the access
roads in the event of damage by the Contractor's
operations shall be a responsibility of the Contrac-
tor.

Copies of all relevant licenses should be maintained
by the Contractor for review and documentation by
the engineer

o LGA permits are
available Construc-
tion material stor-
age areas

e Obtained required
approvals from the
Defence Ministry to
use/transport ex-
plosives for quarry
operations

e Borrow site rein-
statement

e Approved site reha-
bilitation plan is
available

e Operation manual is
available on site

e Excessive site noise
managed by re-
stricting operating
hours

o Noise & vibration
level has been
checked periodically

e Dust control is im-
plemented

Project Activity Potential Environmen- | Mitigation Action Monitoring Scope Institutional Respon- | Implementation
tal Impact sibility Schedule
Sites c. Environment Pollu- e If new quarries are to be opened, prior approval and air quality EO of PIU to provide and Construc-
tion should be obtained from GSMB, CEA and local au- e EPLs from CEA have necessary guidance tion Period
d. Health & safety is- thorities such as Pradeshiya Sabha. been obtained and
sues not expired
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Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

e No spreading of in-
vasive species pro-
moted

e No unnecessary or
improper interfer-
ence has been done
to the convenience
of public, access, oc-
cupation of public,
private road, or foot
paths

Community unrest
Threat to the criti-
cal habitats and

construction

oo

activities

Project Activity Potential Environmen-
tal Impact
14.Water for a. Resource depletion .

species .

The planned water source at Kambarawa Oya is
identified as an ecological hot-spot and prior to
construction activities, species translocation should
be carried out according to a proper plan

The contractor should arrange adequate supply of
water for the project purpose throughout the con-
struction period from a source agreed upon with
the engineer.

Water may not be obtained for project purposes,
including for labor camps, from public or commu-
nity water supply schemes without a prior approval
from the relevant authority.

Extraction of water from ground water or surface
water bodies without the permission from Engineer
and the relevant authority

Permission for the extraction of water should be
obtained prior to the commencement of the pro-

ject, from the relevant authority

Obtained required
approvals from rele-
vant line agencies
(NWSDB/water re-
sources board)

Resident Engineer of
PMDSC for supervi-
sion and Contractor
will execute
EO of PIU to provide
necessary guidance

Once a week
during the Pre-
construction
and Construc-
tion Period
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construction
work

tion

to the National regulations

All electrical wiring and supply related work should
confirm to British Standards (BS) or relevant Sri
Lankan Standards. Adequate precautions will be
taken to prevent danger of electrocuting from elec-
trical equipment and power supply lines including
distribution boards, transformers, etc. Measures
such as danger signboards, danger/red lights, fenc-
ing and lights will be provided to protect the public
and workers.

All electric power driven machines to be used in the
construction shall be free from defect, be properly
maintained and kept in good working order, be reg-
ularly inspected and as per BS provisions and to the
satisfaction of the Engineer

approvals from rele-
vant line agencies
(CEB/ Local author-
ity)

Resident Engineer of
PMDSC for supervi-
sion and Contractor
will execute

EO of PIU to provide
necessary guidance

Project Activity Potential Environmen- | Mitigation Action Monitoring Scope Institutional Respon- | Implementation
tal Impact sibility Schedule
15.Power for d. RRisk of electrocu- e Proper CEB power supply to be obtained adhering e Obtained required Once a week

during the Pre-
construction
and Construc-
tion Period

16.Handling of
explosives

d. Risk of wild fire
e. Disturbance to the
wildlife behaviours

Except as provided in the contract or ordered or au-
thorized by the Engineer, the Contractor shall not
use explosives. Where the use of explosives is so
provided or ordered or authorized, the Contractor
shall comply with the requirements of the following
Sub-Clauses of this Clause besides the law of the
land as applicable.

The Contractor shall at all times take every possible
precaution and shall comply with relevant laws and
regulations relating to the importation, handling,
transportation, storage and use of explosives. Con-
tractor shall obtain Ministry of Defense (MoD) ap-
proval for importing and handling explosives and
keep the Local Police informed of the same

e Obtained required
approvals from rele-
vant line agencies
(FD/Police station/
Regional Explosive
controller)

Resident Engineer of
PMDSC for supervi-
sion and Contractor
will execute EO of PIU
to provide necessary
guidance

Once a week
during the
Preconstruc-
tion and Con-
struction Pe-
riod

17.Excavation
and blasting
activities in-
volved in cut

e. Dust, noise and vi-
bration

f. Habitat deteriora-
tion

Prior approval to be obtained from the FD/relevant
authority and blasting to be carried out under the
guidance of DWC as the project area is within the
jurisdiction of FFPO

e Obtained required
approvals from rele-
vant line agencies
(FD/GSMB/ Local

Resident Engineer of
PMDSC for supervi-
sion and Contractor

Once a week
during the Pre-
construction
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e. Terrifying wildlife
and possible hu-
man - wildlife con-
flicts due to their
aggressive behav-
iours

tion levels exceed the relevant vibration criteria

e Appropriate mitigatory measures should be
adopted to maintain vibration levels generated by
blasting as of the interim standards stipulated by
CEA?(considering type 3 and 4 structure types made
up of lighter construction and archeologically sensi-
tive areas)

e Prior to commencement of excavation, blasting ac-
tivity, the Contractor shall undertake a condition
survey of existing structures within the zone of in-
fluence, as agreed with the relevant government
agencies and the Engineer

e Contractor shall carry out monitoring at the nearest
vibration sensitive receptor during blasting or when
other equipment causing vibrations are used

e Contractor shall pay due consideration on vibration
impacts of blasting on adjoining structures. Explo-
sive loads shall be determined so that excessive vi-
bration can be avoided and blasts shall be con-
trolled blasting in nature. Notwithstanding to these
provisions contractor is liable for any damage
caused by blasting work

e Blasting shall be carried out during fixed hours
(preferably during mid-day), as permitted by the
Engineer. The timing should be made known to all
the people within 500 m (200 m for pre-splitting)

EO of PIU to provide
necessary guidance

Project Activity Potential Environmen- | Mitigation Action Monitoring Scope Institutional Respon- | Implementation
tal Impact sibility Schedule
and cover g. Loss of fauna and e The contractor shall modify the method of con- Authorities/CEA) will execute and Construc-
sections flora struction until compliance with the criteria, if vibra- tion Period

2 |nterim Standards for vibration of the Operation of Machinery, Construction Activities and Vehicle Movements Traffic — Vibration in PPV, 2-8 mm/sec

Interim Standards on Air Blast Over Pressure and Ground Vibration for Blasting Activities; less than 5 in PPV, mm/sec
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

from the blasting site in all directions. People, ex-
cept those who actually light the fuse shall be ex-
cluded from the area of 200 m (50 m for pre-split-
ting) from the blasting site in all directions at least
10m minutes before the blasting.

18.Maintaining |a. Resource depletion

disposal and | b. Damage to wildlife
dumping resources
. c. Environment Pollu-
sites .
tion
d. Health & safety is-
sues

e. Dust impacts, sta-
bility, potential im-
pact to underlying
infrastructure and
fire risk.

h. In addition to ad-
verse health and
amenity impacts
from dust, odour
and leachate, out-
door stockpiles of
materials can also
harbour vermin
such as rodents and
mosquitoes which
may lead to the risk
of diseases.

The topsoil will be managed separately from over-
burden material and placed in stockpiles for use in
reclamation activities.

Earth, metal available from construction site exca-
vation works as per design, may be used as fill ma-
terials on the cur and cover sections, subject to ap-
proval of the engineer

The identified disposal sites for the UEC ICB2B con-
struction package are given in the Figure 1-1.
Maximum stockpile heights for material manage-
ment or resource recovery activities shall be in the
range of 3-5 metres.

The height of stockpiles should generally be lower
than surrounding structures. Stockpiles should gen-
erally be below fence lines when within five metres
of the site boundary.

Stockpiling needs to be conducted with materials
flow and capacity of the site in mind. That is, the
stockpiling of materials must not be a process of
continual growth, but needs to be a balanced and
systematic approach to materials input, processing,
output, storage, reuse or sale and removal offsite,
to demonstrate responsible and sustainable man-
agement for recycling and reuse.

e Site is not estab-

lished within areas

protected under

FFPO and FO Water

and air quality

EPLs from CEA have

been obtained and

not expired

LGA permits are

available Construc-

tion material stor-

age areas

e Borrow site rein-
statement

e Approved site reha-
bilitation plan is
available

e Operation manual is
available on site

e Excessive site noise
managed by re-
stricting operating
hours

o Noise & vibration
level has been
checked periodi-
cally

e Dust control is im-
plemented on

Resident Engineer of
PMDSC for supervi-
sion and Contractor
will execute

PIU- EO to supervise

Once a week
during Precon-
struction and
Construction
Period
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule
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The waste rock material and aggregates can be
piled separately and encourage the other develop-
ers to reuse such material at a reasonable rate and
the earned money to be used on site rehabilitation
activities

Storage and stockpiling should be considered as a
temporary measure and there must be no stockpil-
ing for speculative purposes; an immediate market
should exist for a material being stored for recy-
cling or reuse. An immediate market means that it
is an identified and recognised market as demon-
strated by the existence of a known customer with
a demonstrated and available beneficial use for the
material.

Materials must be stored away from surface water-
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dump, excavation or

topsoil stockpile site

Slopes are stable

and no possibilities

of eroding / land-
slides

Sediment laden run-

off from excavation

or dumping sites
does not enter nat-
ural water courses

No water ways/

bodies blocked

Water logging is not

evident in the site

No soil/water con-

tamination from

oil/fuel/leachate

/debris etc.

e No damage to im-
portant flora/fauna
or habitats

e No human - wildlife

conflicts

No spreading of in-

vasive species pro-

moted

e No unnecessary or
improper interfer-
ence has been done
to the convenience
of public, access, oc-
cupation of public,
private road, or foot
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

courses, flood zones and groundwater recharge ar-
eas to prevent environmental harm to water.
Ensure appropriate separation distances to assist in
the minimisation of the potential for adverse im-
pacts such as odour, dust, noise and other impacts
on amenity.

Controls such as barriers, covering, minimised stor-
age timeframes and generally good housekeeping
should be implemented to help mitigate potential
impacts from vermin

Depending on the size and composition of the
stockpile, there should be sufficient spacing be-
tween stockpiles to allow access in case of emer-
gency and to help prevent the spread of fire. This
spacing should at least be equal to the height of the
stockpile or adequate for emergency vehicle access,
whichever is the greater.

The Contractor shall comply with the environmen-
tal requirements/guidelines issued by the CEA and
the respective local authorities in respect of locat-
ing borrow areas and with regard to all operations
related to excavation and transportation of earth
from such sites.

No disposal-sites be used (currently approved) or
newly established within areas protected under
FFPO and FO

All borrow pits/disposal areas should be rehabili-
tated at the end of their use by the Contractor in
accordance with the requirements/guidelines is-
sued by the CEA and the respective local authority.

paths
e No materials have
been stacked or
placed to cause
danger or inconven-
ience to any person
or the public
Tires of vehicles are
free of mud and en-
trained material be-
fore entering public
roads
Public roads are
cleaned of any ma-
terial dropped dur-
ing transit
e Haulage routes and

the vehicle fleet
schedules are
strictly followed to
ensure no traffic
congestions

19.Information a.
b. Disturbances to
the livelihood

Disclosure
among
Stakeholders

Social unrest .

Discussions should be conducted with the residents
who reside around the immediate vicinity of the

construction site; provide them with information on
the project activities muster their views for possible

e People informed
about the project
activities prior to

EO & Social & Reset-
tlement Officer of
PIU

Every 2 weeks
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Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

impact mitigation as this will also ensure a good
rapport and less complains. This should be done im-
mediately once the Contractor is mobilized.

The Community organizations and religious chiefs
to be addressed and discuss the expectations and
project interventions, and arrange the method of
communication during the project activities where
necessary

The Contractor will maintain a log of any griev-
ances/complaints and actions taken to resolve
them. (Types of complaints, numbers of complaints,
how complaints were resolved, numbers unre-
solved, those sent to next level of GRM, satisfactory
outcome etc.)

A copy of the approved EIA report, the CEA Ap-
proval and any other approval issued by Govern-
ment Authority and the EMP should be available at
all times at the project supervision office on site.

the Contractor mo-
bilization

e People are notified
on inconveniences,
road closure, stop-
ping water issue in
the canals, drinking
water supply, elec-
tricity breaks, etc.,
Meeting with com-
munity members on
construction activi-
ties, environmental
impacts and mitiga-
tion measures held

e Grievance Log main-
tained

Complains observed
during the last visit
addressed

Resident Engineer of
PMDSC for supervi-
sion

Contractor will exe-
cute

Project Activity Potential Environmen-
tal Impact
20.Health & a. Publicand Worker .
Safety re- Safety
lated to all
construction
activities

The construction site should be barricaded at all
time in a day with adequate marking, safety tape,
flags, reflectors etc. for safety of individuals using
the site daily basis. (Items such as parking cones,
lights, tubular markers, orange and white strips and
barricades of a luminous nature for night visibility
shall be procured where deemed necessary)

At all times, the Contractor shall provide safe and
convenient passage for vehicles, pedestrians and

e Warning signs and
exclusion barriers
erected around
work site areas

e Workers are pro-
vided with and are
using the uniform,
applicable safety /

Contractor will exe-
cute and EO of PIU
with the supervision
engineers will moni-
tor under the super-
vision of RE

Every 2 weeks
during the Con-
struction period
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Project Activity Potential Environmen- | Mitigation Action Monitoring Scope Institutional Respon- | Implementation
tal Impact sibility Schedule
livestock. Work that affects the use of existing ac- protection equip-
cesses shall not be undertaken without providing ment for site condi-
adequate provisions to the prior satisfaction of the tions
Engineer. e Worker’s health
a) Alternative accesses to be arranged; checks imple-
mented
b) Nearby pedestrian access be arranged (across e Sanitary-hygienic
canals in the case of bridge reconstruction); conditions for work-
c) Adequate signage for detours is provided. ers are provided:
drinking and wash-
e The construction site should be clearly demarcated . &
o ing water supply,
by the above means and restriction of access to ] o
. . . . mealtime utilities,
public to the site will help the safety of public. . .
toilets, rest time,

e Safety signboards should be displayed at all neces- resting areas etc.
sary locations. o First aid kit is availa-

¢ The Contractor should obtain a Third party insur- ble on-site and is ac-

L cessible to all work-
ance to compensate any damages, injuries caused
to the public or labourers during the construction e.rs o
period. e Fire extinguisher
available

e All construction vehicles should be operated by ex- e Security/emergency
perienced and trained operators under supervision. alarms/ lighting etc.

e Basic on-site safety training should be conducted arein place
for all labourers during the EMP training prior to e Copy of ERP and
the start of the construction activities. emergency contact

list are available,

e All digging and installation work should be com- updated and posted
pleted in one go, if this task is not accomplished in in a visible place at
the area should be isolated using luminous safety all work sites
tape and barricading structures surrounding the

Program Management, Design and Supervision Consultant Page 42
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Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

whole area.

e Trenches should be progressively rehabilitated once
work is completed.

e Material loading and unloading should be done in
an area, well away from traffic and barricaded

e Construction wastes should be removed within 24
hours from the site to ensure public safety.

e The procedural and infrastructural arrangements
shall be in place to ensure the compliance with the
Labor Law of Sri Lanka (Factories Ordinance Act No.
45 of 1942) and the Core Labor Standards 2006
(ADB & ILO) and as otherwise required by the Pro-
gram Health and Safety manual (and updated docu-
ments) prepared by the PMDSC

e Health and safety manual to be referred followed
by the training conducted by the Health and Safety
Specialist of PMDSC

b. Safety Gear for La-
bour

e Protective footwear and protective goggles should be
provided to all workers employed in mixing of materi-
als like cement, concrete etc.

e Welder's protective eye-shields shall be provided to
workers who are engaged in welding works.

e Earplugs shall be provided to workers exposed to
loud noise, and workers working on crushing, com-
pacting, or concrete mixing operation.

e Accident report
maintained

e Damage of utilities
and/or other struc-
tures managed

e Program’ H&S Man-
ual and its updates

e Maintained Risk
Register
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tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

e The Contractor shall supply all necessary safety appli-
ances such as safety goggles, helmets, safety belts,
ear plugs, mask etc. to workers and staffs.

In addition, the Contractor shall maintain in stock at
the site office, gloves, ear muffs, goggles, dust masks,
safety harness and any other equipment considered
necessary. Safety gear should be worn for specific
potential risks of a specified activity in which the
worker is engaging.

A safety inspection checklist should be prepared tak-
ing into consideration what the workers are supposed
to be wearing and monitored on a monthly basis and
recorded

c. Prevention of acci-
dents

e Prevention of accidents involving human beings, ani-
mals or vehicles falling or accidents due to open
trenches/manholes during the construction period.
This needs to be ensured with proper barricading,
signage boards and lighting etc.

A readily available first aid unit, including an ade-
quate supply of sterilized dressing materials and ap-
pliances should be available at the site office at all
times

Availability of suitable transport at all times to take
injured or sick person(s) to the nearest hospital
should also be insured.
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Monitoring Scope

Institutional Respon-
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Implementation
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Safety protocols/ arrangements for working; (i) over
heights, (ii) near or over water, (iii) during night time/
under poor lighting and (iv) in confined spaces etc.

Site emergency response protocol including evacua-
tion plan shall be available and displayed at key loca-
tions in the site. The evacuation route and assembly
points shall be duly marked with sign boards and
mock drill shall be undertaken in a defined time inter-
vals.

A brief/ detailed site safety orientation (induction)
shall be given to any new comer to the site by the
Contractor’s safety staff.

A qualified and experienced safety staff shall be avail-
able to ensure site safety compliance.

any person entering to the active work site shall wear
necessary safety gears and follow the safety proto-
cols

Names and contact information for emergency ser-
vices such as Ambulance services, hospitals, police
and the fire brigade should be prepared as a sign
board and displayed at the work site.

Project Activity Potential Environmen-
tal Impact
]
]
[ )
]
]
]
21.Transport a. Spreadingdustand | e
and Storage impact due to haz-
of construc- ardous material
tion materi-
als and ma-

All material should be transported in fully covered

trucks. Overloading of vehicles with materials should
be controlled and done in a manner to suit the truck
capacity and tailgates of the trucks should be closed.

e Required licence
and approval in
compliance with
CEA regulations

e Emission from ma-

chineries has been

EO of PIU will moni-
tor with the assis-
tance of supervision
Engineers

Contractor will exe-
cute under the self

Every 2 weeks
during the Con-
struction phase
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Mitigation Action
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chinery oper-
ation

e Construction material such as cement, sand and
metal should be stored in closed structures orin a
contained manner.

e Material haulage routes and stockpiling areas to be
well defined with the prior approval of the respective
authorities and the engineer, and all the measures to
be followed by the suppliers to avoid any environ-
mental issues (dust, noise, nuisance to public, traffic
etc.)

controlled
All the machineries

have been fitted
with proper exhaust
silencers

Exhaust silencers

have been checked
periodically
Tires of vehicles are

free of mud and en-
trained material be-
fore entering public
roads

Public roads are
cleaned of any ma-
terial dropped dur-
ing transit

Haul trucks use tar-

paulins to cover
loads for transpor-
tation on public
roads

Haul truck tailgates
and sides fit
properly and do not
allow material to
fall on public roads
e Haulage routes and
the vehicle fleet
schedules are

monitoring of EO of
the Contractor

Program Management, Design and Supervision Consultant
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Mitigation Action
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strictly followed to
ensure no traffic
congestions

a. Pollution of Soil
and Water via Fuel
and Lubricants

e The Contractor shall ensure that all construction vehi-
cle parking locations, fuel/lubricants storage sites, ve-
hicle, machinery and equipment maintenance and re-
fuelling sites shall be located away from rivers, at
least 200m away, and irrigation canal/ponds.

e The Contractor shall ensure that all vehicles/machin-
ery and equipment operation, maintenance and refu-
elling will be carried out in such a fashion that spillage
of fuels and lubricants does not contaminate the
ground.

The Contractor shall arrange for collection, storing
and disposal of oily wastes to the pre-identified dis-
posal sites (list to be submitted to the Engineer) and
approved by the Engineer. Oil spills and collected pe-
troleum products will be disposed of in accordance
with standards set by the CEA/MEMD.

e The engineer will certify that all arrangements com-
ply with the guidelines of CEA/MEMD or any other
relevant laws.

Hazardous material
are transported/
stored and handled
as per the safety
data sheet

All the locations are
well identified and
demarcated for ve-
hicle parking, fuel /
lubricants storage,
vehicle, machinery
and equipment
maintenance and
refuelling etc
Above sites are lo-
cated away from
rivers/ water ways,
at least 200m away
Visual observations
of waste remains
left onto the soil
surface (oil spills,
grease patches, any
other chemical spill-
age etc.)

Supervision Engi-
neers under RE  will
monitor

EO of PIU will peri-
odically monitor
Contractor will exe-
cute under the self
monitoring of EO of
the Contractor

Periodical water
quality monitoring
through qualified
3rd party consultant

Ever 2 weeks
during the Con-
struction phase

Water quality
monitoring
every 3 months
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Project Activity

Potential Environmen-
tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

e Vehicles and ma-
chinery are up to
the standard opera-
tion conditions
(standard emission
conditions, no
oil/grease leak etc.)

22.Clearing of

a. Environmental Pol-

e During site clearance activities, removal of vegetation

The work site and

Supervision Engi-

Every 2 weeks

site removal lution and debris must be carried out swiftly and in well- the surrounding area neers under RE  will during the Pre-
and disposal | b. Nuisance to the planned manner. kept clean free from monitor Construction
of construc- ublic debris, garbage, etc. . . hase
cion debri P e The Contractor shall identify the sites for disposal of garbag EO of PIU will peri- P
ion debris . .
p material cleared. e Sign boards in place odically monitor
and exca- .
. to direct / notify Contractor will exe-
vated materi- e Plants, shrubs and other vegetation cleared should .
. about waste / spoil cute under the self-
als not be burned on site. . . N
disposal location and | monitoring of EO of
e Spoil and other disposal materials should only be mechanism within the Contractor
dumped at sites for which prior approval from rele- and around the work
vant authorities such as the Local Authority has been site
obtained. Taking into account the following
e EPL for waste water
e The dumping does not impact natural drainage treatment facilities
courses and waste disposal
e No endangered / rare flora are impacted by such sites are obtained
. and up-to-date
dumping
. . . e Drainage paths not
e Should be located in non-residential areas located on
. . blocked
the downwind side
e Located at least 100m from the designated forest * Construction wastes
are removed within
land.
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

Avoid disposal on productive land.

Should be located with the consensus of the local
community, in consultation with the Local Authority
and the relevant Road Development Authority

Minimize the construction debris by balancing the cut
and fill requirements.

The Contractor should avoid any spillage of spoil
when transporting such materials to the approved
material dumping sites.

Hazardous waste shall be disposed of as per the
Schedule VIII of Part 11 of the National Environmental
(Protection & Quality) Regulation No.1 of 2008, as
amended by the gazette notification No. 1534/18
dated 01.02.2008 on the generator of scheduled
waste

24 hours from the
site

e Hazardous material
are transported/
stored and handled
as per the safety
data sheet

e Waste disposal sites
are located away
from rivers/ water
ways, at least 200 m
away and 100 m

away from the forest

lands

23.Activitiesre- | a. Noise from vehi- °
lated to sig-

nificant noise

cles, machinery
and equipment
and vibration

Noise generating work should be limited to day time
(6:00AM to 6:00PM). No work that generates exces-
sive noise should be carried out during the night
hours where in close proximity (from 6:00PM to
6:00AM on the following day).

All equipment and machinery should be operated at
noise levels that do not exceed the permissible level
of 75 dB (during construction) for the daytime. For all

e Construction equip-
ment - estimated
noise emissions and
operating schedules

Allowable noise lev-

els in the boundary
of construction sites
are kept below 75

Supervision Engi-
neers under RE  will
monitor

EO of PIU will peri-
odically monitor

Contractor will exe-
cute under the self-
monitoring of EO of

Every 2 weeks
during the Con-
struction phase

Noise & Vibra-
tion quarterly
year concerning
the construction
activity sched-

construction activities undertaken during the night dB in day time. the Contractor ule
time, it is necessary to maintain the noise level at be- o tion h
e Operation hours I .
low 50 dB as per the Central Environmental Authority Periodical Noise &
(CEA) noise control regulations Vibration monitoring
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pollution at resi-
dential / sensitive
receptors

not be permitted during periods of loading / unload-
ing or when they are not in active use. The practice
must be ensured, especially near residential / com-
mercial / sensitive areas.

Stationary construction equipment will be kept at
least 500 m away from sensitive receptors, where
possible. These include places of worship and house-
holds.

All possible and practical measures to control noise
emissions during drilling shall be employed.

riods of loading / un-
loading or when
they are not in ac-
tive use

The vehicles/ ma-
chineries used by
the Contractor (spe-
cially the high noise
& vibration generat-
ing) is as per the list
approved by the RE
and no additional
are used

neers under RE  will
monitor

EO of PIU will peri-
odically monitor

Contractor will exe-
cute under the self-
monitoring of EO of
the Contractor

Project Activity Potential Environmen- | Mitigation Action Monitoring Scope Institutional Respon- | Implementation
tal Impact sibility Schedule
e All equipment should be in good serviced condition. e Allowable vibration through qualified
Regular maintenance of all construction vehicles and limits as per the CEA 3rd party consultant
machinery to meet noise control regulations stipu- interim standards through an accred-
lated by the CEA in 1996 (Gazette Extra Ordinary, (2008) ited laboratory
No0.924/12) must be conducted for vehicles/machin- .
e Stationary construc-
ery that will be used in construction on the site and . .
tion equipment are
for transport. kept at least 500 m
¢ |deally noise generating work should not be carried away from sensitive
out during public holidays and religious days. Special receptors (tempo-
care should be taken as there is a temple nearby. rary, schools, public
e Labour gangs should be warned to work with mini- places etc.)
mum noise. Strict labour supervision should be un- e |dling of temporary
dertaken in this respect. Number of night time resi- trucks or other
dent labourers should be minimized. equipment are not
- - - - permitted during pe- — -
b. Vehicular noise e |dling of temporary trucks or other equipment should Supervision Engi- Every 2 weeks

during the Con-
struction phase
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

Contractor shall submit the list of high noise/vibra-
tion generating machinery & equipment to the engi-
neer for approval.

Servicing of all construction vehicles and machinery
must be done regularly and during routine servicing
operations, the effectiveness of exhaust silencers will
be checked and if found defective will be replaced.

Maintenance of vehicles, equipment and machinery
shall be regular and up to the satisfaction of the Engi-
neer to keep noise levels at the minimum.

24 Activities re- a.
lated to the
emission of
dust

Impact of dust .

Ambient air quality and emission levels to be main-
tained as per the World Bank EHS guidelines (2007)
as these standards are more stringent than the GoSL
standards, gazetted under NEA.

All construction materials such as sand, metal, lime,

bricks etc. Should be transported under cover to the
site and stored under cover at the site. Plastic sheet-
ing (of about 6 mm minimum thickness) can be used
and held in place with weights, such as old tires or
cinder blocks, with the edges of the sheeting buried,
or by the use of other anchoring systems. This will
minimize the levels of airborne dust.

Mud patches caused by material transporting vehicles
on the access road should be immediately cleaned

e Construction area is
barricaded properly
to avoid spreading
dust/emissions etc.

Trucks are operating
using covers

Material stored un-

der cover suing
proper anchoring
systems

e Tires of trucks / ma-
chineries are
cleaned before en-
tering city roads

Supervision Engi-
neers under RE  will
monitor

EO of PIU will peri-
odically monitor

Contractor will exe-
cute under the self-
monitoring of EO of
the Contractor

Periodical Ambient
Air quality monitor-
ing through qualified
3rd party consultant
assigned to accred-
ited laboratory

Every 2 weeks
during the Con-
struction phase
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Project Activity | Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

e Continual water sprinkling should be carried out in
the work and fill areas and the access road if dust stir
is observed. Water sprinkling should be done more
frequently on the days that are dry and windy (at
least four time’s day) as the levels of dust can be ele-
vated during dry periods.

e Dust masks should be provided to the labourers for
the use at required times.

e Regular watering of

access roads and the

construction site

e Turfing of finished
earthen structures

Dust masks are pro-
vided for the work-
ers and using at the
required time

e Ambient air quality
including dust levels
monitored through
an accredited labor-
atory during this
week
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

25. Activities re- a.
lated to the
hindrance of

Impact of hin-
drance to surface
runoff, soil erosion
surface run- and sedimentation
off and soil

erosion

e The debris material shall be disposed in such a man-

ner that the tank, canals and other existing drainage
paths are not blocked.

Drainage paths associated with the dam and other ir-
rigation structures should be improved / erected to
drain rain water properly.

Silt traps will be constructed to avoid siltation into
the waterways, the tank and canals, where necessary.

To avoid siltation, drainage paths should not be di-
rected to the tank and irrigation canals and they
should be separated from these water bodies

Bund Embankment slopes, slopes of cuts, etc. Shall
not be unduly exposed to erosive forces. These ex-
posed slopes shall be graded and covered by grass or
other suitable materials per the specifications.

All fills, back fills and slopes should be compacted im-
mediately to reach the specified degree of compac-
tion and establishment of proper mulch.

Work that leads to heavy erosion shall be avoided
during the raining season. If such activities need to be
continued during rainy season prior approval must be
obtained from the Engineer by submitting a proposal
on actions that will be undertaken by the Contractor
to prevent erosion.

The work, permanent or temporary shall consist of
measures as per design or as directed by the engineer

Drains not blocked

by sediment or other
debris

No flood due to con-

struction work

Silt traps in places

No slope failures and
cuts made according
to technical stand-
ards specified in the
design

Earth work is done

during the dry spell

Turfing of completed
embankments/
slopes

e Grievance log for
any public com-
plaints related to
erosion/slope fail-
ures etc.

Visual observation of
any turbidity of
downstream water
ways and erosion,
slope failures, depo-

Supervision Engi-
neers under RE  will
monitor

EO of PIU will peri-
odically monitor

Contractor will exe-
cute under the self-
monitoring of EO of
the Contractor

Every 2 weeks
during the Con-
struction phase
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Project Activity Potential Environmen-

tal Impact

Mitigation Action

Monitoring Scope

Institutional Respon-
sibility

Implementation
Schedule

to control soil erosion, sedimentation and water pol-
lution to the satisfaction of the engineer. Typical
measures include the use of berms, dikes sediment
basins, fiber mats, mulches, grasses, slope drains and
other devices. All sedimentation and pollution control
works and maintenance thereof are deemed, as inci-
dental to the earthwork or other items of work and
no separate payment will be made for their imple-
mentation.

sition of soil/sedi-
ment in the agricul-
ture lands

Earth material & de-
bris of the excavated
material is properly
placed / disposed/
reuse for back filling

e Surface water qual-

ity measurements of
the adjacent water
ways as per the
baseline conditions
set at least 6 months
prior to the contract
mobilization
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Table 3-2: Environmental Monitoring Plan (EMoP)

Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring

Responsibility

Construction Phase

Establishment and mainte-
nance of Contractor’s fa-
cilities

Labour camps

Storage / stock piling
areas

Disposal sites

Borrow areas

e Site is not established within areas protected
under FFPO and FO

e Site Management Plan for the camp available
and Camp is installed strictly in accordance with
Safety Management Plan

e Labour camps with proper facilities such as
enough spaces, ventilation, beds, mosquito
nets, lavatories, bathing facilities, drinking wa-
ter are available

e Waste water collection and treatment is imple-
mented properly

e The sewage system for the camp is planned and
implemented with concurrence from the Local
Public Health Officer (PHI)

e Camp is kept clean from debris, garbage, etc.
Waste is collected and disposed of in approved
sites

e Required approval are granted
e Approved site rehabilitation plan is available

Weekly

Self monitoring by EO
of the Contractor

Environmental Officer
of PIU

Surface Run-off, soil ero-
sion, slope failures from
hill slopes

Project area

Soil erosion from cleared ground sections along
anicut axis and LB canal trace

Disposal of excavated unusable soil materials,
dredged material and construction wastes

Every 2 weeks

Engineering supervi-
sors and PIU Environ-
mental Officer
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Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring

Responsibility

Soil erosion from excavated soil materials along
canal traces

Placement of soil stockpiles and other erodable
construction material

Silt traps in places

Turfing of completed embankments/ slopes

Water quality, Ambient air
Quality, Noise and vibra-
tions, sediment

Along the existing
canal at the identi-
fied locations for the
baseline data collec-
tion

During construction
period and first 3
years of the opera-
tional phase

a) Surface Water Quality

Temperature (oC), pH, Electrical Conductivity
(us/cm), DO (mg/l), BOD (mg/l), COD (mg O2/L),
TDS (mg/l), TSS (mg/l1), Turbidity (NTU), Total coli-
form, Oil & Grease

b) Ambient Air Quality
Particulate Matter (PM10, PM 2.5), SO, NO,, CO

Quarterly intervals for

the routing monitoring
during the construction
phase

c) Existing Noise Levels

24 hrs measurements and 3 hr measurements (2
hr Day and 1 Hr night)

d) Existing Vibration level

1 hr measurements

Quarterly intervals for
the routing monitoring
during the construction
phase selecting appro-
priate construction activ-
ity which produce signifi-
cant noise & vibration
(i.e. blasting activities)

e) Sediment sampling

Quarterly intervals for
the routing monitoring

Independent accred-
ited laboratory con-
tracted through the
PMDSC under the ap-
proval of PMU

Resident Engineer
will facilitate and En-
vironmental Special-
ist of PMDSC will su-
pervise
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Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring

Responsibility

Correcting any envi-
ronmental issue (i.e.
oil spill, sedimenta-
tion, high noise & vi-
bration, upon any
complain of non-
compliance etc.)

surface and bottom suspended sediment concen-
trations

during the construction
phase

As and when required

Self-monitoring by EO
of the Contractor

Nuisance to general public

Along the canal trace

Traffic reports
Road surface of routes used to transport material

Grievance log maintenance

Every 2 weeks

GRC, Environmental
Officer, Social and Re-
settlement Officer of
PIU

Ground water monitoring
wells establishment and
periodical monitoring

In and around the
Tunnels — 5 locations

Ground water levels

Every 2 weeks during the
tunnelling period

Self-monitoring by EO
of the Contractor

RE/PIU

GRC, Environmental
Officer, Social and Re-
settlement Officer of
PIU

Proper disposal of solid,
liquid and construction
waste

KMTC route

Waste management plan in place and implemen-
tation

Approval for the identified waste dumping sites
Public complaints / Grievance Log maintenance

Visual inspection Visual inspection of camp sites,
project offices and construction sites

Every 2 weeks

GRC, Environmental
Officer, Social and Re-
settlement Officer of
PIU
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Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring

Responsibility

Interviews with local authorities for compliance

Introduction of weeds and
Alien invasive species

Construction mate-
rial storage areas,
vehicle wash down
areas, vegetation
and weed removal
during preconstruc-
tion stage

Monthly inspection of soil storage areas, wash
down areas, vehicle parking areas and disposal
sites for the presence of weeds or alien invasive
species by an experienced / knowledgeable Envi-
ronmental officer with

Community awareness about the invasive species
spreading, causes, prevention etc.

Removal techniques, minimizing habitat degrada-
tion and standard disposal practices

Every 4 weeks during the
construction period

Environmental officer
of PIU

Operation Phase

Incidence and distribution of location of encroach-

erine habitats due to pro-
ject presence

Oya

parian habitats at outlet area of KMTC outlet to
Moragahakanda (along Kambarawa Oya for 1 km

1. Thre.ats .to habltatfs and KMTC route, disposal ments into protected areas of the DWC and FD; Once in 3 months PMU
species in terrestrial pro- areas Changes in forest quality of protected area regions
gesin forest q y of p g
tected areas including for- adjacent to canal path;
est resources by project
presence Number and locations of poaching, illegal removal
of timber trees, medicinal plants; soil gravel and
mineral resources, removal of threatened, rare
and endemic species of plants and animals by local
offices of DWC, FD,GN, DS, local law enforcement
authorities; incidence and distribution of locations
of gem mining in PA areas crossed by canal path;
effectiveness of EMP in protecting habitats and
species of protected areas
2. Threats to riparian and riv- | Lel Oya, Kambarawa Degradation and fragmentation of riverine and ri- Once in 3 months PMU
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Mitigation Activities and
Method of monitoring en-
vironmental Changes

Location / timing of
sampling

Parameters to be monitored

Frequency of monitoring

Responsibility

on either side of outlet portal; quality and species
diversity of riparian habitat at Lel Oya aqueduct;

Reinstatement of borrow
areas, temporary material
storage areas and Areas

All Borrow Areas,
material storage ar-
eas, sites where

Visual inspection to determine whether these ar-
eas have been properly rehabilitated

Identify whether sites have been invaded by

Daily, during the end of
Construction period
prior to handover the

Resident Engineer,
Environmental officer
of PIU, Environmental

used for labour camps and temporary labour L . . site specialist of
i . weeds or alien invasive plant species

offices camps and offices PMU/PMDSC
were located, areas
used for parking con-
struction related ve-
hicles and wash
down areas for vehi-
cles

Surface Water quality of Sites identified for Temperature (oC), pH, Electrical Conductivity Every quarter for three PMU

the LB canal the baseline data (us/cm), DO (mg/l), BOD (mg/1), COD (mg 02/L), years
collection and con- TDS (mg/1), TSS (mg/1), Turbidity (NTU), E-coli, Oil
struction phase mon- | & Grease

Sediment sampling ftoring Surface and bottom suspended sediment concen- | End of the cultivation PMU

trations

season
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4

68.

(ii)

(iii)

69.

(ii)

(iii)

PROCEDURES FOR DEALING WITH CHANCE FINDS

Chance found Flora and Fauna;

Under the terms of the construction contract the Contractor is required to take reasonable pre-
cautions to prevent workmen or any other persons from removing and/or damaging any flora
(plants/vegetation) or fauna (animals), including any unlicensed fishing in any water body or
unlicensed hunting/trapping/collecting of any animal

If any wild animals — particularly elephants — are found near the construction site at any point
of time, the Contractor is required to immediately upon discovery thereof notify the Engineer
and carry out any instructions given by the Engineer for dealing with the same

The Engineer will report to the nearby office of the Forest Department and/or the local range
or divisional office of the Department of Wildlife Conservation, and will take appropriate
steps/measures in consultation with the respective officials, if required

Chance Found Archaeological Property;

All fossils, coins, articles of value of antiquity, structures and other remains or things of geolog-
ical or archaeological interest discovered on the site shall be the property of the Government
and shall be dealt with as per provisions of the relevant legislation

Under the terms of the construction contract the Contractor will take reasonable precautions
to prevent his workmen or any other persons from removing or damaging any such article or
thing. Immediately upon discovery thereof he will notify the Engineer, following which the Con-
tractor will await further instructions from the Engineer for dealing with the find, during which
time all work that might affect the find will be stopped

Where appropriate, the Engineer will seek direction from the Archaeological Department of Sri Lanka
and inform the PIU environmental officer to follow the Chance Find Procedures
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5 DESCRIPTION OF PLANNED ENVIRONMENTAL MONITORING

70. The mitigation measures proposed in the working draft of the EMP will be carried out by the re-
sponsible agencies. Table 3-2 presents the monitoring parameters, frequency and responsible agency
for measuring ambient environment quality of different media like air, water, vibration etc.

71. The baseline conditions of existing water quality, air quality and noise levels have been estab-
lished before commencement of the construction, through an accredited, CEA approved laboratory as a
third party consultancy appointed with the approval of PMU. The National standards related to the key
parameters are shown in Table 5-1:

Table 5-1: National Standards related to Key Parameters for Air and Water Quality and Noise Levels

Environmental Protection License
(EPL)

National Environmental Act, No. 47 of 1980 as amended
by Act, Nos. 56 of 1988 and 53 of 2000. |,

Tolerance limits for waste discharge

National Environmental (Protection and Quality) Regula-
tions, No. 1 of 2008

Prohibition of Polythene or any poly-
thene product of 20 micron or below
in thickness

Order published under the Gazette Notification
No.1466/5 dated 10.10.2006

License for discharge, emission or dis-
posal of waste/scheduled waste man-
agement

Regulations published under the Gazette Notification
No. 1534/18 dated 01.02.2008

Municipal Solid Waste

Order published under the Gazette Notification No.
1627/19 dated 10.11.2009

Air emission, fuel & vehicle importa-
tion standards

Regulations published under the Gazette Notification
No. 1295/11 dated 30.06.2003

Prohibition of Ozone depleting sub-
stances

Order published under the Gazette Notification No.
1309/20 dated 10.10.2003

List of vehicle exhaust emission stand-
ards

Order published under the Gazette Notification No.
1557/14 dated 09.07.2008

Permissible Ambient Air Quality Stand-
ards in relation to class of Air Pollu-
tants

Regulations published under the Gazette Notification
No. 1562/22 dated 15.08.2008

Air emission, fuel & vehicle Importa-
tion standards

Amended Regulations published under the Gazette No-
tification No. 1887/20 dated 05.11.2014 with the cor-
rected Gazette Notification No. 1895/43 dated
02.01.2015

Noise Standards

Order published under the Gazette Notification No.
924/12 dated 23.05.1996
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http://www.cea.lk/web/images/pdf/airqulity/1562_22E%20Ambient%20air%20quality%20-%20english.pdf
http://www.cea.lk/web/images/pdf/airqulity/1887_20_New_amended_E.pdf
http://www.cea.lk/web/images/pdf/airqulity/1887_20_New_amended_E.pdf
http://www.cea.lk/web/images/pdf/airqulity/1887_20_New_amended_E.pdf
http://www.cea.lk/web/images/pdf/airqulity/1887_20_New_amended_E.pdf
http://www.cea.lk/web/images/pdf/noise/reg924-12.pdf
http://www.cea.lk/web/images/pdf/noise/reg924-12.pdf
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Ministry of Mahaweli Development and Environment

& Order published under the Gazette Notification No.
1738/37 dated 29.12.2011

Vibration standards CEA interim standards (2008)

Hazardous waste disposal Schedule VIII of Part 11 of the National Environmental
(Protection & Quality) Regulation No. 1 of 2008, as
amended by the gazette notification No. 1534/18 dated
01.02.2008 for the Scheduled Waste generation and dis-
posal

72.  As of ADB’s SPS (2009), standards related to pollution control and emission need to be met with
Environmental Health and Safety (EHS) guidelines for Air Emissions and Ambient Air Quality (2007)3 and
WHO drinking water quality and effluent standards.

3 www.ifc.org/ehsguidelines
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6 PROCEDURES FOR SITE REHABILITATION

73. Under the terms of the construction Contract the Contractor is responsible for reinstating ('re-
storing') areas used for construction purposes to their initial state, whether the initial state was agricul-
tural land or not, and the procedures to be followed are summarized in Table 6-1. It is required that the
Contractor provides details on the following activities in the CEMP:

Table 6-1: Procedures Relating to Reinstatement

Clearing/Closure
of Construction
Sites/Labour
Camps

A general site restoration plan should be prepared by the Contractor for the
approval of the Engineer, indicating the methods of reinstatement appropriate
for each area (including storage yards, borrow areas and quarries), the
sequencing of the different areas of the site and the schedule details. The
approved plan is to be implemented by the Contractor prior to
demobilization from the site.

On completion of the works, all temporary structures will be cleared away,
all rubbish cleared, excreta or other disposal pits or trenches filled in and
effectively sealed off and the site left clean and tidy, at the Contractor’s
expenses, to the entire satisfaction of the Engineer.

Environmental
Enhancement /
Landscaping

Where landscape plantation, including grassing of canal banks and edge
treatment of water bodies, is specified or called for in the construction
contract, this shall be executed in compliance with either the detailed
design or approved typical design guidelines.

The Contractor also shall remove all debris, piles of unwanted earth, spoil
material etc. from all workplaces and disposed of at locations designated or
acceptable to the Engineer.
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7 REFORESTATION

74. Reforestation is considered as an extra mitigation measure to be carried out in 1:3 ratio to com-
pensate the tree felling associated with the project activities and that will be separately instructed in
accordance with specifications provided by the Resident Engineer (after approval by the CEA and rele-
vant stakeholder agency, Forest or Wildlife department) to be carried out by the Contractor (or by means
of nominated sub-contractor). A Provisional Sum has been included in the Bill of Quantities (BOQ) to
cover the associated costs.
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8 REPORTING & REVIEW

75.  Monitoring of impacts requires a proper documentation and reporting system and a computer-
ized database for the individual issues, including preconstruction, construction and post construction
(operation and maintenance) monitoring results. The database related to each construction contract will
be established and maintained at the site during the construction period and regularly copied to the
PMU/PIU system, to which the PMDSC also has access for overall monitoring of the impacts.

76. The Contractor's monthly progress reports will contain a specific section reporting on environ-
mental issues, including the results of any testing and verification conducted by the Contractor during
the month. These reports are to be submitted to the Engineer and to the PMU. The monitoring per-
formed by the PIU Environmental Officer, together with the Engineer's assigned site staff, will also be
reported to the respective PIU Project Director. This report will include any information arising from the
Contractor's monthly report, and the PMDSC Environmental Specialist will be involved in the review pro-
cess. The PD/PIU will then forward the report to CEA and ADB. The reporting format will correspond to
the monitoring program as presented elsewhere in this report.
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9 CONTRACTOR'S COSTS

77. The Contractor's costs of establishing the temporary site camps and facilities, including all utilities
and general systems needed during the construction period, are covered under a number of specific
payment items in Bill No.1 (Preliminaries) of the Bill of Quantities of the respective Contract. If it is en-
visaged that the Contractor should carry out specific repair and maintenance work to existing roads over
and above his normal responsibility to prevent damage deterioration, this may be covered by a dedi-
cated payment item to be instructed by the Engineer. A dedicated payment item for clearance and res-
toration of the site provides a degree of specific leverage for the Engineer to ensure this is done properly.

78.  Whereitis envisaged that specific additional environmental mitigation measures will be required,
which are not the direct responsibility of the Contractor, such as reforestation of areas not affected by
construction activities, a dedicated Provisional Sum or other type of payment item would also be pro-
vided.

79. In general, however, the management of relevant environmental obligations is an intrinsic ele-
ment of the Contractor's working method for each type of construction work, and therefore the costs
associated with specific activities or measures would be embedded in the respective payment items for
the actual work.
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ANNEX A : CEA APPROVAL WITH CONDITIONS
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TheMASL is bound 10 ensute that these terms and condiions are adhered to and have full
conzol over a third party that may be involved in project implermentation. The CEA
should have access to the contract documents pertaining to environmental aspects,
entered ‘into by the MASL and atly outside contractors, The conditions in bhis letier
should be imcluded in the contract documents, so that the contractor or sub-tontractor is
held responsible for carrying them out during construction and on completion of the
work.

The MASL would be- held respongible for the breach of any such conditions by any
contractor or sub-countractor,

The MASL shall intimate to CEA the dale of commencement of the project
activities/ construction activities, inclusive of a phased implementation schedule.

# copy of this approval letter and the EIAR should be kept at the project site at all i:fmea
for Purpl::-se of perusal by concerned agencies.

It 15 the duty of the MASLto inform the CEA of any adverse environmental impacts which
may arise during project itiplementation which is not anticipated at this stage. In such an
event, relevant guidelines .and necessary mitigatory measures should be implemented as
dirccted by the CEA. The MASL should engure that such impacts are properly assessed
and addressed even at a later stage of project implementation. . |

The MASL should co-ordinate closely with plarmning agencies, relevant Provincial and
Local Authorities, Divisional Secretaries and other Government Depurtments to resolve
any conflict with existing and future development plans of the area,

Relevant Local Authorities in the project area should be kept informed vegarding the
project activities and should have wrilten approval of the same,

Necessary approval of the Deparl‘mf'nt of Wﬂdhfe Conaervahon (DWC)/Forest
Department (FD) should be obtained for the release of fands belonging to DWC /. FD for
the project activities prior to commencement of construction activities. Trees in the project
area should be enumerated and removed with the COn.b-‘Lﬂtﬂh.Dn of DWC / FD through the
State T:mber Corporannr

Cosis 10 be incurred in giving effect to the implementation of the terms and conditions of
this letter should be borne by the MASL as project immplementation coss.

Any additional conditions stipulated by the CEA as and when required shall be s*rlctl}f
atthered to.
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' ECOLOCICAL asm{:js

The conditions jud down in Lhe letter no. B&/6/1/1/2 2'32—11 dated 16.03.2014 ssued by f:he
Director Generaf, DWC should e bt['].Cﬂj? adhered tu, ko avoid / Iluhg"LtE l.mpacts o1
wildlife in the project area. . _
A comprehensive Wildlife Manﬂgement Plan {WMP} togeth::r wan a m::rmtormg
pmgramme should be prl::pare::l by the MASL in mnsultatl{m WIth the DWC prmr
commenf:mg constraction activities of the pm;ect ' :

This plan should "na_irdy acddress the fo]ln:i‘l;ﬁring;

- Identlhmhon and declaration of additional area as pmtected areas to provide
commuetivity betweeniremaining forest areas for migration of wild animals.
- Identification and implementation of habitat envichment programeq
- Implementation of aninial rescue prograqunes :
~ Identification and permon of Humian Blephant {”nnﬂtct areas and: ‘tequirement of
- electric fencing -
- Comununity based mechanism for mainitehance of electm fences
- - Budgetary allocation for implementation of the WMP.

.- b-:hedule of implementation of the WMP

Qpen canal section should be deslgned in such a way that it wuuld facilitate wild arurn als
_for obtaining their water requlrament and the:r movemeant in consultatmn with the DWC

Small tanks within the. w11dl1fe yeservation should be developed to provide water for
wild animals. No xllefral cultwauon shall be allowed w1l:hm the Wﬂdlie Rescrve uemg
this water. ' : .

ﬁdequ,ﬁte"reservaﬁﬁh for apen canal ‘section should be déma_r.cafed and managed
pmperl}rfor avc-idjng mmmachments. ' B o

R?fﬂrf—*qtatmnf en.[LchmJEnt plantmg should be carried out within the abme 1'Eﬁervatlr_m '
aveas in close cnmﬂtdhon’mth the FD using native tree species. - -

Reforestation PIOETAIME. shcru_‘ld e ¢arried out in any other suitable areas mcmr;lmg the
catchment of Huruluwewa in close congultation with the FD '} DWC using natlve tree
species. Suitable lands for reforestation / regeneration shnuld br: identified in -
CDl'lb‘LIlta Hon w1th the FI). : S

RLfnreatanon ,-’ enrichment areas shoudd he cleml}r ‘marked on a map anﬁ subnutted to

the CEA, FD and DWC to gether with the replan l.mg schedide. .

Exdsting protected areas and pmpmed prmected areas shoulci be ciearl}f mapped ami
submitted to CEA, DWC and FD. :

Wﬂ Llhfe movementa shnuln:l naf be chsf.-urbed due to the construrtmn o;f canaly w1t‘tun the
existing prntected areas ar.d wildlife 111ﬂuer|£e::1 arens. :
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3.7

Proposed canals falling within the protected areas should be covered to avoid any
disturbance for wildlife movements.

Mo new roads or any other permanent structures should be constructed Wchm protected
areas without the prior approval of DWC/FD.

Precautions should be taken to reduce construction impacts on existing natural E‘-}"‘?IZE‘!‘I\‘E-
stich as forest areas, streams and tanks and wild andmals within these habitats,

Minimum rumber of trees should be cut during construction. Trees should be preserved
as far as possible along the trace of canal area. Trees may be removed only in cases where
it is absolutely essential, The MASL should take required action to remove such trees in
consultation with the DWC / FD.

Low noise generating measures should be adopted in carrying out blasting activities
within wildlife influenced areas, Necessary guidelines should be Dbtamed from DWC in
this regard.

" HYDROLOGICAL ASPECTS

The MASL should ensure that the riparian rights of the downstream water users will not
be affected in allocating water for UEC diversion from Maragahakanda Reservoir.

The MASL shall formulate proper guidelines on allocation of water for different users
in consultation with the relevant stakeholders, in urdm_‘ to avoid any conflicts.

The chainage.paﬂ'ls or stream crossings should not be disturbed during construction
period. Temporary by pass structures should be provided to streams during the

construction period.

The UEC should be ﬂperated in such a way that the existing natural stream flows are not
retained by the level crossings at KogetiyaWewa , BogahaWewa and MadettawaWewa,

Adequate water should be retained at identified level crossings (Kongetiya, Bogahawewa
and Medettawa tanks) for use of the wildlife of the area as recommended in section 5.1 of
the EIA report in consultation with the DWC.

Necessary measures should be taken to mitigate water pollution due to contaminant
leakage from machinery and workers’ sites during the construction phase.

Required measures should be taken to prevent leakage of grr:m_nﬂ water to the tannel,

Any dewatering of ground water table within the project area including the tunneling
section/s should be monitored during construction phase. In the event any dewatering
occurs as a result of any project activity, the MASL shall take action to mitigate or
compensate the affected parties for any loss in respect of their agricultural productivity in

relation ko these lands.
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4.4
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5.2

NECESEEI}" pr&ca.uhon ﬁhﬂhld be’ taken Lo ﬁ“.h.?'].d llegal Lappmg of water al Dperl canal
sevhcm - : .

GED LOGICAIL/T, AND S T ABILITY ﬁND SOIL ERD&IUI\ ASPECTS

" Excavation blashng npmatmnq and removal of exlstmg roLk j soil should be done in

accordance with proper engineering designs. Ileight and angle of cutting slopes should
be designed with proper gmiﬂglcal and gemerhmral E].Ef.'a}l&r to avoid ground instability

- and *?IDPE failures.

Larth retaining structures shonld be apphed wherever required to preveat initiation of
local faﬂurea S :

Backfilling of the tempnrarjf tunnel portal area shcruld be pruperly dune in accordance
with standard methods and proper vegeta‘mm cover should ba mtroduced t0 minimize

soil erosion in Su.ch areas,

Adequa te erosion management measures shall be exermaed du_rmg congtruction in ovder
to prevent siltation of swface water bodies at dmvnstream areas, neighlioring mazsh /
paddv ]ands durmg cc:mtrucnnn

Upmt&tmg the .trees should be done with appmpnate EC{_UJP]‘[[E‘J.‘II: to mirimize the
damage to the 5011 : : : :

"*Tamral wate1 patha and valleys should be kept Lree from any obstmctum thmugh any
kind of construction or disposal of scil/rocks et All efforts should be made during
‘canstruction period to avoid adverse impacts on emstmg drainage system / natural
storm pathq of the project area. The mitigatory measures 1r1d1cated in section 5l2ofthe -
EIA report .ﬂhmﬂd be ’ldl'LraIE:d to. :

Exposed areas showld |J-L. kept mutabl}.r pmter:ted to preven’c erasion of e:xussmn crf dusts
du.rmg dry per m-ds : -

~Barth wm‘k should he r:di‘i‘lEd otk darmg Tow rainfall season tcr nrunumze scrﬂ erosion.

DISI’DSAL DF EXCAVAT ED MﬁTEI{IAL

Excavated materials as far as posv.ibie shoald be used in congtruction of road works and
sther construction siteg which are associated with the project. Care must be taken by the
way of adequate safeguards been put in place lo prevent erosiom and wash.mg away of
any U'f this maferial nfo water WEl'jr’ﬂ

Tunnel muck and axcess soil ahc:uid be pmpeﬂjr disposed Io suitable dumping sites. The
cletails regardmg such disposal sites should be submitted to CE& and - approvas -

obfained.
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A

Soil / debais removed during the preparation of ground for construction of projéct
compencnts should not be dxspmcd / dmnppd into neighboring foresk areas.

SOCIAL ASPRCTS

A detailed socic economic strvey should be carried out covering the proposed

development area in order to identify affected familics, sub families, agricultural lands
and business enterprises in order to serve as baseline data. The data should be used in
the preparation of a sociv infrastructure plan. This data will also help Lo identify new
encroachments in the area.

Suitable relocation sites should be identified in close proximity to the existing dwellings
considering the preference of affected famlies.

A detailed resetilement plan and compensation package shonld be prepared inclusive of
relocation sites. All compensation should be paid on the basis of the principals contained
in the National Involuntary Resettfernent Policy. The resettlement plan and the
compensation package 20 prepared should be subriitted fo the Ministry of Lands for
approval prior {0 commencing construction acHvities.

f‘hcqmsmon of land and payvment of mmpensﬂmn s.muld be expedited in Drder 10
minimize the uncertainty of people. :

L]

In the case of coltivated paddy land coming under the tenant farmer ef,remm,
compensation shcruld be paid to both the landowner and the tenant farmer,

The MASL should initiate a consultative dialogue with the persons 11.1e=:el_1,r to be affected
by the project with immediate effect. They should be kept informed well in advance,
regarding the project components and also the compensation packages as well as the
pfnp-::sed date of commenceiment of project activities.

The MASL should provide necessary compehsation, if existing water sources of the
compunities are affected by the project during construction phase of the project.

Any damages  the existing roads due to implementation of pfaject activities should be
re-routed or medified appropriately in r:rrdel to avmd 1mpacts. on existing transportation

‘systen of the project atea.

A prievance redress mechanigm should be established in order to resolve social
problems of affected community due to implementation of the project as recomunended
it section 5,5 of the BIA report.
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11.1

FKTR:“L{" TIDN {OF C‘DN&TRUCTIDN MATERIAL

(.{(_'II‘L with ’r_qe appmval of- the. (G5&MDB. J‘Lpprmrals [rom the FD j DWE or other
concerned agencieg shmﬂd be mbtamed wherever required.

Reqtrived licenses ./ permits for the operatmn of quarty sités / metal crushers, conerete
bateling plants, asphalt planf:s ete, slmuld he obtained from the ( Ea [/ relevant Local
Authority. . .

RESTDRAI'ID-N / I{EHABII ITATIDN OF CDNSTRUCTIDNS SITES

ﬁbanduned ;:p:tfn:rj,F 51tes, borrow - pits and temporary tramsport routes should be
rehabilitated “and - suitable replanting programmes. 1mpIemented in these areas in

. Cﬂnsu_ltaton with the FD / DWC.

Temporary used. areas shall be restored pmpeﬂ}* and pnst-const—ructmn unusable

. matzrial shall be disposed of in consultation’ with the relevant Local Authorities: The

land used for temporary estabhsl’unenta ghall be restmed up to the leveF crf satts[achms

Rehabllltahon of Construction BII.EI:E ) and spoil clump areas shuu.ld he cnmplel:ed pr;.m to

commissicning of the operational activities, he disturbed areas due to conshuetions of

labor camps, spoil areas, ﬁtmkpﬂe areas, workshc:ps, Ufﬁce etc. shall be rehabilitated and

1ep1anted with smtahle tree SPECIES
WASTE DISI"DSAL

"fvieasurea shmﬂd be taken to prevent discharge. of el mick, LE]I‘EI'lt cement mix,

fuel oil, lubricanls, waste ail,” pﬁlyﬂ wene and .other wasba materials irto water bodies

during construction and npenm:m permd ol separah[m dewce& should be installed
Where ILq_qu‘Ed.. ' : o

Proper Sa.tutﬁl'j" fﬂ.ClIltL'Eﬁ should be provided for the wc:nrk force involved in the

" construction activities.

ARCHAEQLDGICAL‘ ASPECTS

The appro'i?'ifé from the ﬁcpartﬂcnt of Archacology should be obfained priof 0
commencement of the project, If any archeological rermmants are encountered within the

project area suitable INEUSUTES Bhﬂuld be adapted i’cr COTISErvE in cnnmﬂtahnn withi the

‘Archeology Department

' NGISE AND VIBRATI{}N

All cnmh-urt,nnal activitiss shall be carried out in such. way, 80 ad not o aause
nuisance to the wildlife and neighburhood. The noise level during cons bruction shall not
exceed 75 dB (A) froth 06.00 hrs to 27.00 hrs ancl 50 4B {A} from 21 Uﬂ hrg 10 -06. l]D hra to
be measurad at the b-:}unda_ry of the gite. :
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12

121

12.2

- 123

12.4

14

141

14.2

Appropriate mitigatory measures should be adopted in order to maintain the vibration
levels generated by construction activities, operation of machineries and equipment, and
vehicle transport within the interim stanclards stipulated by the CEA.

Blasting operation if any should be carried out with the approval of the GS&MB, and the
CEA,

TRANSPORTATION OF MATERIAL AND MACHINERY

Suitable action should be taken to identify the routes of transport and to mitigate traffic
1ssues during construction. Required approvals should be obtained from relevant traffic
authorities. i

Transport, loading and unloading of materials shall be carried out in such a way as not
fo cause nuisance to the surrounding environment.

Construction material should be adequately covered during transportation to avoid
wind induced dust and spillage.

The vehicles and the machinery used in the project should be maintained regularly in
order to avoid smoke emissions.

SAFETY/ EMERGENCIES

The MASL shall draw up an Emergency Preparedness Plan. for contingencies such as
issues associated with floods ete. The MASL should ensure that all relevant persormel
are trained and aware of their responsibilities in executing the plan. Copies of the plan
shall be placed at suitable locations and consulted on a regular basis.

ENVIRONMENTAL MANAGEMENT PLAN

The MASL shall forward to the CEA a detailed Environmental Management Plan (EMP)
meorporating the mitigatory measures proposed precisely and the monitoring plan, It
should contain the significant impacts identified at each site, site specific mitigation
measures to be implemented for each significant impact, schedule of implementation of
mifigation measures, parameters to be monitored with intervals/frequencies and the
responsible agencies for implementation of the EMP. The EMP should be approved by
the monitoring committee,

A monitoring cominittee consisting of representatives of FD, CEA, DWC, Trrigation
Department, GS&MB, Department of Agrarian Development, Department of
Archaeology, District Secretary/Matale /Amuadhapura/ Polonnaruwa, Divisional
Secretary, Elahera/ Galenbindunuwewa/ Palugaswewa,/ Hingurakgoda/ Dambulla /
Naula/ Kekirawaand any other member deemed necessary will be appointed by the
CEA to monitor implementation of EMP by the MASL.
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Fenodic cc-mpha.n:e reP:Jrf Shmﬂd be submitted b}-’ the "MASL on pmgress Elf the
impiementation of the BMP.

51.111;2-11313,r lrained quahflad Ufﬁcm,ﬁ 5 whr,) wm:tld be feqpo:nmble fu1 1m'plementatlon of the

EMP shall 1::@ asmgned

This Officar(s) shall act as the contact person(s) for members of the public and shall liaise
with local :ﬁtganizﬁﬁcns. '

All costs mcurre:i by the mumtm’mg committee appointed by the CE.E'L to oversee

: 1mp1em1=ni‘a tion of the EMP shall be borne by the MASL.

Prof. Lal Mervin: Dhartaasisi
Chairman .
CENTRAL ENV[RDNM‘E\ITAL AUTHORITY

CC:

. Secretary ,-’ anislr}r of Mahweh Development and Envitonment

Conservator General of Lorest -/ Forest Deparhnent _
Lommmslmer General / Department of Agrarian Devc—:lnpment
Director General./ Depl. of Wildlife Conservation :
Director General/’ Irrigation Departmant :

Director General / National Building Research Org bamzatnn
Director Gerieral / Dlepartment of ﬁrdmolug}'

Director General / Department of Agriculture

Director General/ Geological Surveys and Mines Bureau

Divisional Secrétary, Elahera/ Galenbindunuwewa/ Palugaswm«raj Ihm;_,:rured(gmt:Ia,zr Pambulla ,.‘

Nawla/ Kekirawa

. Chairman, PradeshiyaSabha, Elahera/ Galenbmdunqua} ngurakgndaf Dambulla /

 Namnla/ Kekirawa
Dirsctor / Central Province f CEA

-Deputy Director / North Central Province /CEA

evtse | fie I jeacy .ln'c.'ll LIEC prﬁm] letier
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Ministry of Mahaweli Development and Environment Mahaweli Water Security Investment Program
Updated EMP of UEC-ICB-2B from 27+509 Km To 55+600 Km
including 27.7 Km Long Tunnels

ANNEX B : MAP SHOWING POSSIBLE ACCESS ROADS,
IDENTIFIED DISPOSAL SITES FOR THE
UEC-ICB-2B

Program Management, Design and Supervision Consultant
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Ministry of Mahaweli Development and Environment Mahaweli Water Security Investment Program
Updated EMP of UEC-ICB-2B from 27+509 Km To 55+600 Km
including 27.7 Km Long Tunnels

ANNEX C : SUMMARY OF GRM ADOPTED BY MWSIP

Program Management, Design and Supervision Consultant
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