Environment and Social Management Plan for the Kudawa
(Doranaela – Wathurawa) Access Road Rehabilitation (Balance
Work)

Department of Forest
ESCAMP PMU

1|Page

Table of Contents
Introduction and project background ................................................................................................... 5
Safeguards compliance and measures taken by the PMU to address the situation .......................... 13
2.1

Site level safeguards management ............................................................................................. 13

2.2

Stakeholder consultations facilitated by the FD/PMU ............................................................... 14

2.3

Summary of grievances received for Sinharaja........................................................................... 20

2.4

Purpose of the document ........................................................................................................... 21

2.5

Implementing arrangements ...................................................................................................... 24

2.6

Environmental Management Plan .............................................................................................. 25

Soil Erosion Control plan for Kudawa Road sinharaja......................................................................... 51
3.1

Introduction ................................................................................................................................ 52

3.2

Methodology............................................................................................................................... 52

3.3

Location....................................................................................................................................... 52

3.4

Current Scenario ......................................................................................................................... 53

3.5

Observations ............................................................................................................................... 54

3.6

Remedial Measures..................................................................................................................... 54

3.6.1

Remedial Measure 1: Clearing of all natural earth drains and gullies ................................ 55

3.6.2
apart

Remedial Measure 2: construction of natural check dams on the earth drain 10 meters
55

3.6.3

Remedial Measure 3: Road Surface Soil Erosion Control ................................................... 56

3.6.4

Remedial Measure 4: stone protection of cross road gully outlets – 5 numbers............... 56

3.6.5

Remedial Measure 6: Covering of exposed sand, earth and rock piles .............................. 57

Report on the Implementation of Soil Erosion Plan Kudawa Access Road, Sinharaja Forest Reserve
Ecosystem Conservation and Management Project (ESCAMP) © October 2019, The World Bank Sri
Lanka, ESCAMP PMU, Forest Department .................................................................................................. 59
4.1

Assessment ................................................................................................................................. 59

4.2

Overall Assessment ..................................................................................................................... 60

4.3

Material Stock Take..................................................................................................................... 60

4.4

Recommendation........................................................................................................................ 60

Inspection of Developments in access road from Doranaella to Wathurawa .................................... 61
Annex 1 TRO for University of Moratuwa .................................................................................................. 63
Purpose ................................................................................................................................................... 63
Introduction ............................................................................................................................................ 63
Sinharaja Forest Reserve......................................................................................................................... 64
2|Page

Kanneliya Forest Reserve ........................................................................................................................ 64
Objective of the Review .......................................................................................................................... 64
Scope of the Work .................................................................................................................................. 64
Review Process / Methodology .............................................................................................................. 65
Reporting Requirements ......................................................................................................................... 65
Specifications of the Consultant: ............................................................................................................ 66
Criteria for Payments .............................................................................................................................. 67
Annex 2 Fauna ............................................................................................................................................ 68

3|Page

Table of Figures
Figure 1. Location of Sinharaja on Sri Lanka map ......................................................................................... 5
Figure 2. (a) Location of Sinharaja on Sri Lanka map: 1 (b) Sinharaja Biosphere Reserve Depicting Core
Zone (purple) equivalent to the legally defined Sinharaja National Heritage .............................................. 5
Figure 3. Map of the Sinharaja Forest with the road being renovated depicted by a Red Line (Map
provided by the Forest Department) ............................................................................................................ 6
Figure 4. Close up of the access road in relation to the conservation zone (shaded area) .......................... 7
Figure 5. Road condition after 2017 floods……………………………………………………………………………………………..7
Figure 6. Road condition prior to renovation in 2018 .................................................................................. 7
Figure 7. The Kudawa access road in 2013 ................................................................................................... 8
Figure 8. The access road being constructed in 1975 ................................................................................... 8
Figure 10. Section of the Kudawa access road after rehabilitation by FD in 2007 ....................................... 9
Figure 9. The road in one section where boulders have surfaced due to erosion (in 2018) ........................ 9
Figure 11-12. The eroded road after 2017 floods ....................................................................................... 10
Figure 13. The renovated road with the drain ............................................................................................ 13
Figure 14. Soil erosion measures installed in the Kudawa access road, October 2019 .............................. 14
Figure 16. Details of rubble drain and shoe drain. ..................................................................................... 23
Figure 17. Detail of a drain cascade ............................................................................................................ 23
Figure 18. The access road from Kudawa Ticket Counter via Dorana Ella to Wathurawa ......................... 52
Figure 19. Description of the area that requires the soil erosion control plan .......................................... 53
Figure 20. Signs of soil erosion in section 1 I: Gully outlet, 2: Natural gullies on the road surface caused
by stormwater flows, 3: Erosion under the boulders which have been put to help mitigate erosion on the
road surface, 4: a deep gully forming on the road. Signs of excessive soil erosion section : 5 : Collapsed
slope wall blocking the drain, 6 : Road surface gullies caused by stormwater flows, 7: silted road side
drain and 8: Silted drain outlet.: ................................................................................................................. 54
Figure 21. Remedial work for proposed soil erosion control plan ............................................................. 55
Figure 22. Examples of check dam installation in gullies and drains .......................................................... 55
Figure 23. Example of how coir rolls can be placed on the road surface to reduce overland stormwater
velocity and to direct water to drains ......................................................................................................... 56
Figure 24. Gully outlet soil erosion protection ........................................................................................... 57
Figure 25. Covering of exposed sand and rocks reduces erosion ............................................................... 57
Figure 26. The Overall Plan for Section 1 and Section 2 ............................................................................. 58
Figure 4. Close up of the access road in relation to the conservation zone (shaded area)H ..................... 69

4|Page

Introduction and project background
Sinharaja is one of Sri Lanka’s last remaining rain forests. It is 88.64 km² in extent and spreads over three
administrative districts. The forest is a high priority conservation area under Forest Ordinance and was
been declared a UNESCO world heritage site in 1988 and a Man & Biosphere Reserve in 1978. The reserve
is managed by the Forest Department of Sri Lanka and is one of the areas selected for support under the
World Bank financed Ecosystem Conservation and Management Project in areas of community livelihood
enhancement, habitat conservation & management and nature-based tourism facilities improvement.

Figure 2. (a) Location of Sinharaja on Sri Lanka map: 1 (b) Sinharaja
Biosphere Reserve Depicting Core Zone (purple) equivalent to the legally
defined Sinharaja National Heritage
Figure 1. Location of Sinharaja on Sri Lanka map

Sri Lanka’s protected areas are popular sites of nature-based tourism where thousands of visitors, both
local and international, travel to experience wilderness. The Sinharaja forest reserve is one of them and
the Forest Department offers public access to the forest interior through two main gated entrances - the
Kudawa entrance being one of them (the focus of this document). While the reserve expands across three
Districts, the Kudawa entrance is located in the Ratnapura District, allowing access to the northern region
of the reserve, and the Pitadeniya entrance is located in the Matara District allowing access to the
southern region of the reserve. A majority of visitation to the reserve occurs through these entry points.
As per visitation estimates collected by the Forest Department over 50,000 tourists visit the reserve via
the Kudawa Entrance with peak visitation periods of over 8000 tourists in a given month over the months
of February and March. Typical visitor types include local school children, local tourists in the form of
families and weekenders and foreign tourists and researches. The largest cohort that visits the site is from
the local fraction of travelers. A large number of local visitors are attracted to the Sinharaja forest during
the school holiday months (April, August and December). For example, during the first quarter of a year,
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200-500 school children visited Sinharaja per day via this entrance to study the plants and animals of rain
forest.
To enter the forest from the Kudawa side, visitors must walk on a 1.6 Km long access road that starts from
the ticketing point leading to the Doranaela‐Wathurawa Entrance from where the forest nature trail
begins. This access road (which continues as the nature trail beyond the entrance) is an old logging road
was established originally in 1971‐72 by the ’Sinharaja Mechanised Logging Project’. At the time this was
a 20 ft wide road and used to transport logs from the interior of the forest in tractors and huge logging
trucks (Rajapaksa Report, para 171, p83)1 to the main road. This road had been built in accordance with
the Forest Department’s felling rules leaving a stream reservation for the Dorana Ella (see photo).
Since the logging of the Sinharaja forest was suspended in 1977, and it was declared a Biosphere Reserve
in 1978 by UNESCO, the logging road was used by researchers to access the Research Station (built with
funding from the National Science Foundation[NSF]) and the nearby research accommodation facility
(established by March for Conservation during the 1979‐1981 period). These research studies contributed
towards the designation of Sinharaja as a Natural World Heritage Site in 1988. All traffic to the interior of
the forest (by researchers accommodated at the Research Station as well as visitors and school children
to the Sinharaja WHS) from the Kudawa entrance has been along the very same ‘logging road’, located
along the periphery of the Sinharaja World Heritage Site as well as the Core Zone of the Sinharaja
Biosphere Reserve (Figures 1a & 1b).

Figure 3. Map of the Sinharaja Forest with the road being renovated depicted by a Red Line (Map provided by the Forest
Department)

1

Prof. I A U N Gunatilleke and Dr Jinie Dela, January 2019, Report on Potential Environmental Aspects of Renovations done by the
Forest Department along the road leading from the ticket counter to the, Doranaela-Wathurawa Entrance to the Sinharaja
World Heritage Site & Core Zone of the Sinharaja Biosphere Reserve
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The Kudawa access road is used by
visitors only on foot and is not open
to motor traffic. Only researchers
staying at the research station or
those who enter the forest for
management
or
emergency
purposes will be permitted to use a
vehicle on the access road and
beyond. This is the current usage of
the 1.6 Km long Kudawa access road.

Figure 4. Close up of the access road in relation to the conservation zone (shaded
area)

Given heavy rains received by this area, the high embankment on the eastern side of the road which drains
rainwater onto the road and the generally sloping topography in the area, this road has been continually
subjected to heavy erosion requiring significant maintenance work which the FD has carried out from time
to time. Such maintenance work has been carried out in 2007, 2014 where the placement of culverts to
improve drainage and reinforcement of the road surface (with concreted tracks with rubble pitching in
the middle for a total of about 185 m in length) has been done in certain sections.
However, due to continued rain-induced erosion, lack of regular maintenance of the road by the FD and
continued usage the road had degraded by 2018. The heavy rains in 2017 were particularly damaging and
caused an earth slip at one point. Uneven surfaces created by gully erosion, exposed boulders/stones
along the road, tree falls as well as an earth slip at one point had posed safety hazards to the visitors,
especially during rainy periods which is a frequent occurrence in the area. Reportedly, several visitors
have been subject to falls due to the poor state of the road. (see below pictures of pre-ESCAMP).

Figure 5. Road condition after 2017 floods
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Figure 6. Road condition prior to renovation in 2018

In May 2018, a Nature-Based Tourism Assessment and Plan was completed for Sinharaja using the services
of an international nature-based tourism expert. The planned activities included, among others, upgrading
access roads and improvements to walkways and nature trails (reference section 1.4.6 on page 17 of the
NBTP). In order to provide safe passage for visitors using the Kudawa side entrance, in September 2018
ESCAMP awarded a contract to rehabilitate the 1.6 km long access road that connects the Kudawa
ticketing counter to the entrance of the Sinharaja World Heritage Site and the Core Zone of the Sinharaja
Biosphere Reserve.
However, due to the sensitive nature of the Sinharaja Forest and the presence of construction machinery
on the road site, several members of the public and conservation community expressed concerns about
irreversible damage being done to the forest’s high biological value from the road rehabilitation and
complained to the media. Given the misinformation that were taking root in media and social media on
the intervention and its intended purpose, the Ministry of Mahaweli Development and Environment and
the Forest Department obtained an independent opinion from two eminent scientists in Sri Lanka, Prof. I
A U N Gunatillaka and Dr. Jinie Dela, who had served as members of the Man & Biosphere Committee.
The specific objectives of this review were to;
• Provide information towards the concerns raised by interest groups
• Help the FD to re-organize the balance work with potential safeguards
• Highlight several practices that could be adopted in this and similar actions Figure 1.8: Section of

Figure 8. The access road being constructed in 1975
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Figure 7. The Kudawa access road in 2013

Figure 10. The road in one section where boulders have
surfaced due to erosion (in 2018)

Figure 9. Section of the Kudawa access road after
rehabilitation by FD in 2007

A summary of this report is summarized in the box below
On the 22nd of January 2019, Prof Gunatilake (a senior forest specialist) and Dr. Dela (Senior Ecologist)
undertook a field visit to the Doranawela -Wathurawa road where they traversed the entire road and
interacted with the FD officials. They have provided a report, a summary of which is presented in the
box below.
Report on potential environmental aspects of renovations done by the Forest Department along the
road leading from the ticket counter to the Doranaela – Wathurawa entrance to the Simharaja World
Heritage Site and Core Zone of the Sinharaja Biosphere Reserve.
By Prof. I A U N Gunatillaka and Dr. Jinie Dela on, 22 January 2019.
•
•
•

•
•

•

Observations
There were no signs of a "new" road being constructed. What is occurring is the renovation of the existing
logging road for the convenience of thousands of visitors on foot, and as such, it is not an illegal activity.
The road being repaired is on the outside of the boundary of the Sinharaja World Heritage Site and the Core
Zone of the Sinharaja Biosphere Reserve.
The road was originally built for the Sinharaja mechanized logging project in accordance with the Forest
Department’s felling rules leaving a stream reservation for the Dorana Eli. The area of the forest where the
renovation of the old logging road is being currently done was widened about 10 years ago in sections by
laying two lanes of concrete paths along the widened road (see photos below). Two large culverts also have
been constructed during that period but no appreciable damage to the biodiversity has been reported as a
result of these renovations.
Therefore, it is of our view that the present construction work which is merely building on work done earlier
in the recent past would not contribute to significant loss of biodiversity.
The area of the forest rich in biodiversity, which is most popular with bird watching tourists, lies beyond the
Doranaela‐Wathurawa Entrance gate (i.e. inside the WHS and Biosphere Reserve Core Zone boundary). The
road being repaired leads up to this point.
There is no perceivable widening of the existing road, and hence there is no apparent removal of trees on
either side of the road being renovated. There is apparently a restoration of dysfunctional drains on either
side of the logging road in order to facilitate proper drainage, thereby reducing the erosion impact on the
road surface that is being prepared, for easy and safe traveling of visitors on foot.
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•

The exposed boulders and stones on the road are being removed by JCBs, and the stones were being used at
other points on the road to stabilize it. This is justified as the road cannot be repaired without this activity.

Figure 11-12. The eroded road after 2017 floods

•

•
•

•
•

While there is a forest belonging to the FD on either side of the road being repaired, this situation is of long‐
standing. Hence the present renovation work has not significantly fragmented the forest. The restoration of
a highly dilapidated road (which was reduced to a badly maintained footpath at some places and renovated
with concrete lanes in other areas along this road previously), would provide safer travel (on foot) to
thousands of both young and elderly who visit this forest annually (see photos below).
Accordingly, the closure of the road is inevitable for some time to enable carrying out activities connected
with the renovations.
As some parts of this road had already been widened using concrete and culverts in early 2000, the
disturbance to the flora and fauna on either side of the road from the current renovation would be minimal
and not a serious new threat to the biodiversity of the Sinharaja World Heritage Site and Core Zone of the
Sinharaja Biosphere Reserve.
construction work which is merely building on work done earlier in the recent past would not contribute to
significant loss of biodiversity.
The renovation was planned to meet the demand of the increasing visitations
M&B expert recommendation
1. For aesthetic purposes (only) it would be good to consider whether paving the road with cement blocks is
the most appropriate form of road paving in a rainforest environment for the future. Also, it should be
considered whether roots would cause the cement paving stones to be dislodged with time making the
renovations redundant. These technical decisions should, however, be taken with advice from a competent
engineer/person with expertise in this field who would consider the aesthetic aspects as well as the durability
of the road paving and costs which are not addressed in this report.
2. Implement remedial measures to preserve and enhance the biodiversity along the road in question that has
been discussed by the experts with the Forest Department.
3. Expedite the formalization of the mandatory Management Committee of the Sinharaja Biosphere Reserve
(as agreed to by the FD) with relevant key stakeholders including communities in the Transition Zone of the
Sinharaja Biosphere Reserve. This will enable communication, consultation, information and concurrence for
development work as expected from a Biosphere Reserve within the UNESCO World Network of Biosphere
Reserves. This, in turn, will reduce the misunderstandings and misconceptions that could arise with regard to
any development work associated with the Sinharaja National Heritage
Wilderness Area, due to its high biological value and international recognition, and hence of concern to the
conservation community.
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A. Suspension of civil works
Due to continued concerns expressed by certain members of the public, a decision was reached to
suspend construction on the road temporarily (April 2019) and to conduct a full design review. Also, at
the same time, at the request of the World Bank, the MMDE contracted the IUCN to carry out an
independent evaluation of the environmental impact caused by the road construction and to provide
recommendations on the way forward.
In May 2019, a team from IUCN visited the site, carried out extensive site observations and stakeholder
consultations and submitted its report, a summary of which is presented in Box 2 below.
Independent report on road renovation works in the Sinharaja World Heritage Site and Core Zone of the
Sinharaja Biosphere Reserve, IUCN, May 2019.
Sinharaja World Heritage can be categorized under Category 2 (National Park). The primary objective of a Category
2 protected area is to protect the natural biodiversity along with its underlying ecological structure and supporting
environmental processes and to promote education and recreation. As such, the site attracts a large number of
tourists, especially through the Kudawa entrance.
Further, the local economy around Kudawa largely depends on tourism, which includes local guides, homestays
and the selling of local products to tourists. Therefore, it is important to improve and maintain visitor facilities,
access and other basic needs to provide a good visitor service and experience to local and international visitors
while minimizing the potential damage to the heritage property.
Observation:
• A detailed drainage system had been designed and incorporated into the renovation to minimize road
damages by water, especially during heavy rains. However, the area between the drainage construction
and the paved/rehabilitated road area are exposed to nature and in danger of eroding during a high
intensity rain.
• The road surface has been expanded to about 12 feet from its 8-10 feet-wide previous surface. This
expansion is found to be within the larger footprint that has been there since the early 1970s. Most of
the additional surface used is taken by the drainage system, which is a necessary element in the repair
work.
• The remaining length of the road to improve the road surface is approximately 600 m and the stretch
also included some previously restored areas (see Figure 1). As such, the specific segments of the
remaining length that are to be completed is 185 m. This area is vulnerable to erosion due to exposure.
• The renovation falls within the category of rehabilitating an existing road with improvement to drainage
and long-term sustainability. Figure 1 captured in 2014 indicate that the road renovation has been a
continuous process.
• Present work involved intensive drainage improvements to reduce erosion on the roadsides and sheet
erosion on the road with potential gully erosion. The erosion potential of the road surface is directly
linked to the intensity of the rainfall and the length of the slope and the roughness of the surface.
• Historical rainfall observations and predictions for the year 2040 (Jayawardena et.al., 2017) indicate an
increasing trend in the rainfall with a future rainfall anomaly in rain exceeding 150 mm (150- 300 mm)
per annum, approximately, around the Sinharaja area. Most of the rainfall anomaly exists during the
Southwest Monsoon. This climate change induced high rainfall (increase) justifies the systematic
drainage system adopted in the road renovation by FD in this steep road stretch.
However, the information on these needs and justifications related to higher investments to meet climate
change and long-term stability of the renovation are not available to the general public or to the Media.
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In this context;
1. IUCN finds that the proposed road renovation is timely and justifiable to provide the necessary facilities to the
visitors and to ensure their safety. IUCN is of the opinion that this renovation work has not caused significant
negative impacts within an offsite of the WHS, specifically harming its global value. IUCN recommends completing
the remaining drainage and road work with required engineering and ecological oversights soon, to avoid
secondary impacts on the ecosystem due to heavy rains on exposed surfaces.
2. IUCN proposes to adopt mitigation measures to stabilize landslide-prone hill-slopes located within the first
segment of the road, using a combination of structural and natural methods, preferably in consultation with the
National Building Research Organization (NBRO). Designs may include camouflaging techniques if the concrete
works involved are significant to get the necessary strength to hold the hillside and improve drainage.
3. IUCN recommends adopting animal escape points, animal passes over the cemented drainage canals and several
animal crossing passages (tunnels/ pipes) for animals that cannot pass through cement structures.
4. IUCN proposes FD to further expand its approaches to translocate rare plants and less mobile animal species
such as skinks, small snake species, small shrews and mice, land snails, crabs and small lizards to minimize the
damage to such populations during rehabilitation or construction. Some of the species can be re-introduced easily.
5. IUCN wishes to emphasize the value of media and community information exchanges. The FD may consider using
easy to understand communication tools that are delivered by scientists and trained FD staff. Improved access to
information, understanding of the ecological process to be disturbed and recovered soon, during rehabilitation or
construction in an Environmentally Sensitive Area (ESA) may minimize potential misunderstandings of the facts
and realities involved in sustainable development.
6. IUCN recognizes and highlights the importance of the trust building among State agencies, NGOs and interested
parties towards minimizing delays that result in waste of time at different levels. In this context, IUCN proposes FD
to strengthen its communications with stakeholder groups on the technical aspects of fauna, flora, soil, water, and
other environmental processes and mitigation measures. FD has an opportunity to incorporate more
communications in the operation of the “Sinharaja Conservation Management Plan” and other interventions.
7. IUCN recommends improving the FD capacity (and other agencies too) on environment/ecology related
safeguards and quality assurance processes relevant for rehabilitations or new constructions. The use of
techniques such as “Environment Scoping” and “Initial Environmental Examination” to better understand the
potential issues and mitigations in a systematic way would be a good starting point.

At the time contract suspension, out of the 1,600 m long Dorana Ella‐Wathurawa Road, the FD has
completed a length of about 815 m (out of 1600 m) with new interlocking cement pavement blocks and
about 1000 m of drains with concrete reinforcement.
In June 2019, the PMU obtained the services of a team from the University of Moratuwa (UOM), led by
Professor Samitha Manawadu, a conservation architect, to review the road design and to suggest
appropriate changes/revisions retrofit/complete the road works. The design review was based on the
following:
i)
The road will be used by visitors traveling by foot (about 3000 max per month). An occasional
service/research vehicle would use the road, but this is not a priority as there is another road
to the conservation zone entry point through the village.
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ii)

iii)

iv)

Road re-design to correct the flaws of the original design – especially the roadside concrete
drain, with least amount of demolition and disturbance to the site (as agreed in the
stakeholder discussion).
Road structures to be sensitive to micro-habitat needs of small animals that live in the drain
crevices, leaf litter, etc. and also minimize road surface erosion during heavy and frequent
rainfall
Maintain a natural look that integrates with the rain forest environment with minimum use
of concrete.

Scope of the new contract (see TOR attached as Annex 3)

Figure 12. The renovated road with the drain

Safeguards compliance and measures taken by the PMU to address
the situation
2.1 Site level safeguards management
While an EMP was included in the original civil works contract, compliance by the contractor was deemed
unsatisfactory. One of the key safeguard issues of the site has been soil erosion of the exposed section of

Figure 2.1 – 2.1 The renovated road with the drain
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the road (approximately the first quarter of the road). Despite efforts to bring the contractor to improve
site management, his capacity for safeguard management was weak. As such, the PMU in collaboration
with the Forest Department and Bank’s safeguards team prepared and implemented a comprehensive
soil erosion management plan. The plan and its implementation progress are attached as annex 1.

Figure 13. Soil erosion measures installed in the Kudawa access road, October 2019

2.2 Stakeholder consultations facilitated by the FD/PMU
Date: May 15th, 2019
Lengthy discussions were held with NGOs, CSOs and University staff members on 15 May 2019 at the
Forest Department HQ. This meeting was chaired by the Conservator General of Forests (CGF) and
additional CGF (Environment Protection and management). Other higher-level forest officials participated
in the meeting. Following collective decisions and recommendations were finalized at this meeting (Refer
to Annex 2 of the minutes of the meeting).
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Participants:
- Mr. W. A. P Weragoda, CGF, FD
- Mr. Mahinda Senavirathna (CF, FD)
- Mr. K. M.S. Bandara (Additional CGF, FD)
- W. D. N. P. Prasad – (DFO, FD – Rathnapura)
- Mr. Tissa Dias Bandara ((CF, FD)
- Mr. S. S. Wanigasekara (ADFO, Rathnapura)
- Mr. P. K. S. Buddhika (Chairman, National Environmental Agency)
- Mr. Jayantha Wijesinghe (Convener, Forest Protectors)
- Ms. N. G. D. Kumari
- Ms. M. T. Widyawarani (Secretary, National Environmental Agency)
- Mr. Sankalpa Rukshan (Protect -Surakimu-, Sri Lanka)
- Dr. D.L.A.H. Shamika (Senior Lecturer, Ruhuna University)
- Mr. Mahesh Vimukthi (Tourism Education Circle)
Discussion outcomes:
Road with interlocking:
1. The gap (area) between the road and the concrete drain should be filled with soil and planted
with local species (such as; Ferns).
2. The right side of the road also should be planted with trees to improve the canopy to enhance the
natural forest cover.
3. Apart from the drains that have been already completed, new concrete drains should not be
constructed in this area. If necessary, retaining walls (rock gabions or rubble packed) could be
considered with necessary professional technical input and ecological oversight.
4. Rubble barriers could be placed to control the run-off in drains.
Possible Land Slide-Prone location:
5. The landslide-prone location should be protected with rubble walls with the technical know-how
from reputed technical institutions. It is also suggested to use appropriate technology to drain
water to the Kudawa stream in the downstream.
Construction of balance Road Sections:
6. Drains should not be concreted below the landslide-prone area. However, rubble could be placed
inside the drain in order to reduce the speed of the run-off.
7. Roadsides of these drains could be covered or protected with traditional rubble walls.
8. The right side of the road with rubble should be properly arranged with the technical advice from
a reputed agency.
9. It is recommended to follow the same old road system with concrete strips in both sides and
rubble-filled in the middle within 8 feet width road below the landslide-prone area.
Another round of consultations with stakeholders aimed at validating the final revised design is planned
to be held by mid-December 2019, after which this EMP will be revised to reflect any changes.
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Date: January 07th, 2020
The PMU and FD held lengthy discussions were held with NGOs, representatives of the community, IUCN
etc on the (i) proposed new design for the balance road and (ii) proposed remediation for the completed
sections in Kudawa. The meeting was chaired by the the additional CGF (Environment Protection and
management) and the PMU. Other higher-level forest officials participated in the meeting. Following
collective decisions and recommendations were finalized at this meeting (Refer to Annex 2 of the minutes
of the meeting).

Second stakeholder Discussion
Sinharaja, Kudawa – 2020.01.07
Participant List

•
•

•

All participants were welcomed by the Mr Dhammika Wattegame, Forester – Sinharaja
Mr Mahinda Seneviratne, Conservator - Environmental Management, Forest Department, then
explained the objectives of the meeting. He went on to explain the historical background of the
Doranela – Wathurana access road and the need to maintain it.
He Further explained the background which necessitated the appointment of Professor
Manawadu from the University of Moratuwa in order to review road rehabilitation design and
recommend way forward.

The audience was also reminded that the revised design for the road rehabilitation has been based on
the agreements reached on the 2049.05.13 with environmental NGOs.
Presentation by Professor Manawadu
•

•

•
•
•

Professor Manawadu pointed out the need for road side drains to minimize erosion (rubble
packed). He further stated that these drains will eventually be covered with algae and
vegetation and will be naturalized to the surrounding environment.
He stated that the drain walls are too high and that once the rehabilitation work is completed,
the road shoulders will be filled with soil and that vegetation that is natural to the area will
return and naturalize the road shoulders.
The shoulders of the road stretch between 500-550m should be filled with soil sourced from the
surrounding or else the erosion will eventually damage the interlock paving.
Road side drain between section 650-750m should be modified to reduce the speed of the
water flow using rocks/rubble.
Road section between 1000m-1050m where rock pitching has been removed need to be
reinstated in order to minimize road surface erosion.

Key points discussed about the Donaraella-Wathurana access road
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•

•

•

•
•

•

•

•
•

•
•

President of the Sinharaja Sumithro Organization stated that they all agree to proceed with the
balance rehabilitation work of the road. He also stated that work should be carried out in a
transparent manner with the participation of stakeholders, especially the local community.
Towards this purpose, an Environmental Monitoring Committee was appointed including the
Forest Department, University of Moratuwa, IUCN, environmental NGOs and community
representatives was suggested and all participants agreed to this.
The committee was proposed to consist of the following;
o Professor Samitha Manawadu (University of Moratuwa)
o T G Shalith (Sinharaja Sumithuro)
o Sanath Wasantha (Sinharaja Sumithuro)
o M T Vidyawarani (National Environment Foundation)
o K D Tilakasiri (Kudawa Sinharaja Ekamuthu Prajamula Sanvidhanaya)
o Suranga Buddhika (National Environment Foundation)
o Dilani Lakmali (National Environment Foundation)
o Dhammika Wattegame (Forester, Sinharaja)
o Sandun Bandara (ESCAMP)
o Nalin Perera (IUCN)
Since the objective of the rehabilitation of the said access road is to facilitate nature-based
tourism it is important to study the impact on biodiversity.
It was stated by IUCN that installing speed-reducing barriers in the mini waterfalls on the road
side is not practical as it can block movement of fish. Further, it was recommended such
proposals should be considered with the study of potential impacts to the environment. Also, it
was stated that the high natural embankment which had slipped should be rehabilitated using
natural stabilization methods.
RFO Manoj Bandaranayake requested that universal access be provided on the access road so
that people who are disabled can also come and enjoy the forest. This suggestion was welcomed
by the Professor and Mr Mahinda Seneviratne, and it was agreed to increase one of the tyre
tracks of the design to 2 feet.
Mr Jayanntha Wijesinghe stated that they are unaware of the activities proposed in the NBTP
prepared for Sinharaja. While the PMU agreed to share a copy of the NBTP with him, it was
assured that it does not contain any proposals for constructions inside the conservation forest.
It was stated that the information provided by existing Kudawa information centre is
inadequate. The PD stated that a proposal has been made to upgrade the information centre.
The participants highlighted the need to appoint committees around Sinharaja who can
observe/monitor all activities that are undertaken in relation to the forest. It was also
highlighted that these committees need to be well co-ordinated and in that the environmental
NGOs and other stakeholders require to facilitate such attempts and participate. All present
agreed with this proposal.
Going forward, it was agreed that all developments inside Sinharaja need to have conservation
as primary focus and nature-based tourism as the secondary focus.
The FD assured that vehicles will not be permitted on this road and the only exceptions that will
be granted are for research and emergency vehicles.
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Other issues that were discussed
• Conservation of the two elephants in Sinharaja and potential growth of thier population
• The need to initiate committees with community participation around Sinharaja for the
protection of the forest
• Agreement not to open a new access road to the forest from the Handapan ella area
• Request to the FD to implement some mechanism to regulate unauthorized entry to the forest
from Handapan ella

a. Strengthening of the GRM system at the site
The GRM in Sinharaja has been strengthened with greater awareness of the mechanism through the
following activities.
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GRM related activities conducting in the Kudawa area
personal communication with the community leaders
Community hall built in the area with ESCAMP fund
4. Discussion with the beneficiaries of the project activities (e.g. Homestays)
1.
2.
3.
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2.3 Summary of grievances received for Sinharaja
Nature of complaints

Requested to provide enough payment for
the GRM members
Requested to Inform DS about the project
GRM system (when the government officers
engaging with GRM activities it will be
helped.

Received
date
05.02.2019

Progress
Resolved
date
07.03.2019

Remarks
In
progress
No

05.02.2019

15.03.2019

No

Requested an awareness programme on
safeguards to contractors

05.02.2019

Poor communication between the project
and the implementing agencies

2019.02.05

07.03.2019

No

Contractors not follow the safeguards as
agreed

02.06.2019

07.03.2019

No

Awareness on GRM should be conducted to
the public

02.06.2019

-

Yes

Requested explanations regarding not
implementing previous submitted PRA
proposals

02.06.2019

05.07.2019

No
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Yes

Initial awareness
was conducted
on January 19.
Another round to
be done in Dec.
(at this moment,
no construction is
progress in the
site. Once the
construction is
progress,
awareness
programme will
be arranged).

Another round to
be done in
December 2019.
A drinking water
project has been
selected for 2020.

2.4 Purpose of the document
The purpose of the document is to recap the status quo of the road in question and to present the EMP
covering the (i) balance construction work on the road according to the revised design and (ii) the drainage
rectification work on the sections civil works have been completed.
The following table described the interventions that have been proposed to complete the balance work
under the road rehabilitation contract

01
a

b

02
a

b

Description of work for balance road
rehabilitation
Road Surface
Paved part – it has been agreed not to intervene
in the paved section in a major way and to let it
remain as it is. The concern here being the
removal of stones will lead to further site
destruction and that over time paving will
naturalize to some extent with leaf litter and
mosses on the edges etc.
Unpaved part – this section which is about 400500 meters will be constructed with a lesser
width and a design that includes two tyre tracks
and stone pitching in the middle. This design has
been followed by the FD for about 185 m of the
road in previous attempts to maintain the road
which has proven to be quite sturdy and serving
the purpose.

Consultant comments

•
•
•
•

BOQ provisions have been made in order to
meet the cost in repairing works, under
extreme decayed conditions, if any.
It is customary to allocate funds n BOQ to meet
the cost of variations if any.
It is intended to do minimum interventions
during road surface restoration works.
This refers to the road surface not attended by
the PRDA, to date. It is recommended to
complete the section as per the previous
design.

Roadside Drain – 4 types of interventions are proposed
Upstream section with high drain wall – only
• This is a remedial measure proposed to
making cuts in the drain wall at roughly 30m
prevent erosion along the road surface.
intervals to facilitate road runoff to enter the
drain.
Middle section about 250m – introduce a shoe
• This is a remedial measure proposed to
drain on the road shoulder to collect runoff and
prevent erosion along the road surface.
direct to drain where the levels provide for so
Please see figure 26 below
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c

d

03
a
b

04
a

Unconstructed part – Leave natural earth drain
as much as possible with ruble packing where
necessary
The concrete drain interior – install rock cascades
in natural shape to break the flow. Refer figure
25 below
Road Shoulder
Plant with indigenous plant species

•

Provide passageway for small animal movement.
The faunal specialist in the PMU will take a lead
identifying target species
Earth-slipped slope of the road
This will be designed under a different package.
Cut off drains at the top and natural slope
stabilization as proposed will be considered.

•
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•

•

•

Minimum interventions to preserve the natural
characteristics of the forest road is
recommended.
This is a remedial measure proposed to
prevent erosion along the road surface.

A measure to protect existing vegetation
patterns
Proposed openings on high drain-wall to
enable flow of runoff water will facilitate small
animal movement too;
Construction of earth retention structures are
out of the present scope of assignment.
However, latter part of the proposal is to
reduce the impacts on erosion on the
mountain slope.

Figure 15. Detail of a drain cascade

Figure 14. Details of rubble drain and shoe drain.
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2.5 Implementing arrangements

MMDE

PMU

UOM

Contractor

FD / HQ

FD Rathnapura

IUCN
•

•

•
•

The contract for the balance civil works will be handled by the FD head office, strictly supervised by the PMU and
the DFO office of Ratnapura. The Forester of Sinharaja who is based in Kudawa will monitor the field on a daily
basis.
The University of Moratuwa will serve as the Engineer representing the FD interest with the contractor. An engineer
will be placed in the field permanently by the UoM to guide and supervise the contractor in the field, as per
proposed design, construction method and ESMP.
In addition, services of the IUCN will be hired to support the FD and PMU on ecological monitoring and retrofitting
of the proposed design.
Contractor awareness program on proposed changes and safeguards will be conducted by the PMU prior to
commencement of work.
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2.6 Environmental Management Plan
MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Monitoring
Frequency

Monitoring/S
upervision
Cost

Forester/RFO with oversight
from the UoM team

Throughout
the balance
construction
period

Included in
total
monitoring
costs

FD with oversight from the
UoM team

Throughout
the balance
construction
period

Implementati
on

Monitoring
Indicator/s

Supervisio
n

Design Phase
1.1

Allow provision for the movement of
small animals that are known to inhabit
this stretch of the road across (see annex
01) the drain;
•

•
•
•

1.2

Openings in the drain wall (to
facilitate road runoff as well as
small animals
Rock cascades in the drains, the
crest of which will act as bridges
Laying of timber logs where
necessary as drain crossings
Vegetated nets in selected locations
to connect either side of the drains

Ensure rock cascade inside the drain is
laid as natural as possible (with less
engineered effect)

25 | P a g e

Chainages
250m to 1400m
where new
drain with high
drain walls have
been built

Drain wall
openings
and rock
filled
cascades
will be part
of civil
works cost.

Number and types of
animals crossings
ensured in the section
having a high concrete
wall

Logs can be
sourced
locally

Chainages 250
to 1400m
where the new
drain has been
built

Part of the
civil works
cost.

The final layout of the
rock cascade inside
drains – close to
nature as much as
possible

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

Supervisio
n

Forester-

PMU

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Pre-construction Phase
2.1

Removing all slow moving animals that
could get injured as a result of the

26 | P a g e

Chainages 0m
to 1400m

Rs 200,000

Daily during
balance

1. Number/list of
animals relocated

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on
commencement of rehabilitation work
and placing them in the forest beyong
the construction footpint.

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Supervisio
n

Sinharaja

access road
rehabilitatio
n

RFO Sinharaja
2.2

Relocation of endemic flora found on the
roadside that can potentially get
damaged during the balance road
rehabilitation

Chainages 0 to
1400m

Forester-

PMU

1. Number/list of
plants removed and
relocated

PMU

1. Training conducted
and documented prior
to balance work
commencement

Sinharaja

RFO Sinharaja
2.2

Comprehensive training to the contractor
and CBOs on EMP implementation,
Health and Safety etc.

Rs 25,000

PMU

2. Field level on-thejob training conducted
3. Good practices by
the contractor
CONCERN 1: IMPACTS ON FAUNA
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MITIGATION PLAN
No.

1.1

1.2

1.3

Mitigation Measures

Limit activities to daylight working hours

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

Supervisio
n
RFOSinharaja

Site
preparation
and
Construction

No
additional
cost

Contractor

Manual methods of construction to be
given priority. Equipment which may
produce noise and vibration, used for
earthmoving and concrete mixing shall
not be used, unless under circumstances
that call for it and with prior agreement
with the forester/Sinharaja.

Construction

Built into
the civil
works
contract

Contractor

Vehicles traveling in and out of the site
should maintain low speeds (10 kmh-1)
when transporting material inside the
boundaries of the PA in order to avoid
disturbing the wildlife and avoid the risk
of accidents.

Site
preparation
and
Construction

In the event the road within the PA is
blocked by wildlife, the contractor shall
not disturb the wildlife until they move
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Monitoring
Frequency

Monitoring/S
upervision
Cost

Periodical
monitoring

5,000

during the
construction
.
ForesterSinharaja
RFOSinharaja

Periodical
monitoring

(Travelling
cost for RFO)

Monitoring
Indicator/s

1. Number of
observations made

-

1. No of complaints
received from the
community/visitors
and/or Forest d Dept.
officers due to noise

-

1. Number of reported
deaths of wild animals
during the site
preparation and
construction

during the
construction
.

EO-PMU

Constructio
n cost

Contractor

ForesterSinharaja
RFOSinharaja

Periodical
monitoring

2. The number of
complaints received

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Supervisio
n

away from the path, with noise or other
means.

from the
community/visitors.
3. No of records of
abnormal or
aggressive behaviours
of wild animals due to
noise and vibration

1.4

The contractor should avoid over loaded
vehicles to transport material to
construction sites.

Construction

Constructio
n cost

Contractor

Forester Sinharaja
RFOSinharaja
EO-PMU

During transportation, materials should
be covered with tarpaulin.

Periodical
monitoring
during
transporting
of materials

-

1. No of complaints
received from the
community/visitors
and/or Forest Dept.
officers
2. No of observations
of spilt building
materials/demolished
materials on the trails
and access roads of PA
made

1.5

All works shall be carried out in such a
manner that the destruction or
disruption to the fauna and their habitats
is minimised
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Throughout the
entire
construction
period

-

Contractor

RFOSinharaja

Periodical
monitoring
during the

-

1.No of cases reported
2. No of complaints
received from the
community/visitors

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Supervisio
n
Forester Sinharaja

construction
period.

and/or Forest Dept.
officers

EO-PMU
ESSS-PMU
1.6

Construction workers shall be instructed
to protect fauna including wild animals
and aquatic life as well as their habitats.
Hunting, poaching and unauthorized
fishing by project workers shall not be
allowed.

Throughout the
entire
construction
period and
construction
sites

-

DFO/Forester
/RFO

DFORathnapura
Forester Sinharaja

Periodical
monitoring
during the
construction
period.

10,000
(cost for
awareness
programs)

RFOSinharaja

1.No of complaints
received/case
reported from the
community/visitors
and/or Forest Dept.
officers
2. Number of
observations made

EO-PMU
ESSS-PMU
1.7

Tooting of vehicle horns shall not be
permitted.
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Entire
construction
period and
construction
sites

-

Contractor

ForesterSinharaja
RFOSinharaja

Periodical
monitoring
during the
material
transporting
and
construction
period.

-

1. Number of
observations made
2. No of complains
received
community/visitors

MITIGATION PLAN
No.

1.8

Mitigation Measures

Activities that disturb to Bats shall not be
done as they play a key role in endemic
seed germination (Weniwal- Coscinium
fenestratum )

Locations/
Project phase

Mitigation
cost

Entire
construction
period and
construction
sites

-

All works shall be carried out in a manner
that the destruction to the flora and their
habitats is minimised. Trees and
vegetation shall be felled /removed
/pruned only if that impinges directly on
the permanent works or necessary
temporary works. In all such cases, the
contractor shall take prior approval from
the DFO/Forester/RFO.

Construction
site and
immediate
surroundings

-

Endemic/point
endemic/rare/threatened/endangered
plant and tree species shall not be
permitted to fell /remove or prune.

Construction
site and
immediate
surroundings

Institutional Responsibility

Implementati
on

Supervisio
n

RFOSinharaja

DFORathnapura
RFOSinharaja

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Periodical
monitoring
during the
construction
period.

-

1. Number of
observations made

Periodical
monitoring
during the
material
transporting
and
construction
period.

5,000

1. Number of trees
felled or removed
and justification
for same

Periodical
monitoring
during the
construction
period.

-

CONCERN 2: IMPACTS ON FLORA
2.1

2.2
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Contractor

Forester Sinharaja
RFOSinharaja
EO-PMU
ESSS-PMU

-

DFORathnapura

DFORathnapura

Forester Sinharaja

Forester Sinharaja

RFOSinharaja

RFOSinharaja

(traveling
cost of RFO)

1. Number of
observations made

MITIGATION PLAN
No.

2.3

2.4

2.5

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Material transport vehicles, machinery
and equipment shall be used and
stationed only in the areas of work under
the recommendation of the Forester –
Sinharaja / RFO-Sinharaja and in any
other area designated/approved by the
Forester/RFO, within the PA.

Throughout the
entire
construction
period

-

Entry and exit of construction vehicles
and machinery should be restricted to
particular points/areas as directed by the
Forester or RFO. The Forester or RFO
may obtain DFO’s recommendation on
this matter.

Throughout the
entire
construction
period

-

Measures to avoid/minimize dust have to
be taken as;

Throughout the
entire
construction
period

Constructio
n cost

•
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Covering the vehicles carrying
dusty materials.

Institutional Responsibility

Implementati
on

Supervisio
n

Contractor

Forester Sinharaja
RFOSinharaja

Contractor

ForesterSinharaja
RFOSinharaja

Contractor

DFORathnapura
Forester Sinharaja

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Regular/freq
uent
monitoring
during the
material
transporting
and
construction
period.

-

1. The number of
stationed vehicles
observed at reserved
parks by the Forest
Dept. Officers

Regular/freq
uent
monitoring
during the
material
transporting
and
construction
period.

4,000

-

Periodical
monitoring
during the
material
transporting
and

-

(traveling
cost of
RFO/FD
officersSinharaja)

1. No of complaints
received from the
community and/or
Forest Dept. officers

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on
•
•

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Supervisio
n
RFOSinharaja

Wetting down/spraying of road
construction areas if necessary.
Wheel washing/spraying of
vehicles/tractors

Monitoring
Frequency

construction
period.

2. The number of
observations made/
cases reported by the
Forest Dept. Officers

EO-PMU
ESSS-PMU

2.6

2.7

Ensure traffic for transporting materials
is restricted to established tracks and
roads only, and off-road, transportation
is strictly prohibited.

Ensure that any vegetation clearing
occurs within the limits of an approved
construction area before the site
preparation under the supervision of
RFO.
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Throughout the
entire
construction
period,
including
material
transport.

-

Throughout the
entire
construction
period,
including
material
transport.

-

Contractor

Forester Sinharaja
RFOSinharaja
EO-PMU

Contractor

Forester Sinharaja
RFOSinharaja
EO-PMU

Frequent
monitoring
during the
material
transporting
and
construction
period.

-

1. Number of
observations made/
cases reported

Frequent
monitoring
during the
material
transporting
and
construction
period.

-

1. Area (ha) of
vegetation cleared

MITIGATION PLAN
No.

2.8

2.9

Mitigation Measures

Ensure all plant/planting materials and
equipment coming to the site have been
cleaned for site access (weeds and
seeds).

Ensure no activities outside the works
zone through the clear delineation of the
works area.

Locations/
Project phase

Mitigation
cost

Throughout the
entire
construction
period,
including
material
transport.

-

Throughout the
entire
construction
period,
including
material
transport.

-

Construction
site and
immediate
surroundings

-

Institutional Responsibility

Implementati
on

Supervisio
n

Contractor

Forester Sinharaja
RFOSinharaja
EO-PMU

Contractor

Monitoring
Frequency

Monitoring/S
upervision
Cost

Frequent
monitoring
during the
material
transporting
and
construction
period.

-

Forester Sinharaja

Monitoring
Indicator/s

1. Number of
observations made/
cases reported
2. No of weed seeds,
other seeds or
invasive species found
among planting
materials

-

1. Number of
observations made/
cases reported

5,000

1. No of rare/
threatened/endang
ered flora species
found

RFOSinharaja
EO-PMU

CONCERN 3: CHANCE FINDS
3.1

Chance finds of important Flora

3.1.1

During site preparation or construction, if
a rare/threatened/endangered flora
species is found, it shall be immediately
informed to Forester- Sinharaja or RFOSinharaja. All activities that could destroy
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ForesterSinharaja

DFORathnapura

RFOSinharaja

ESSS-PMU

Frequent
monitoring
during the

(cost for
awareness
programs)

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Supervisio
n

such flora and/or its habitat shall be
stopped with immediate effect.

construction
period.

Such activities shall be started only after
obtaining the ESSS’s and DFO’s approval.
The contractor shall carry out all
activities and plans that the ESSS
instructed him to undertake to conserve
such flora and/or its habitat.

3.2

A chance find of important Fauna

3.2.1

During site preparation or construction, if
a rare/threatened/endangered fauna
species is found, it shall be immediately
informed to Forester- Sinharaja or RFOSinharaja. All activities that could destroy
such fauna and/or its habitat shall be
stopped with immediate effect.
Such activities shall be started only after
obtaining the ESSS’s and DFO’s approval.
The contractor shall carry out all
activities and plans that the ESSS
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Construction
site and
immediate
surroundings

-

ForesterSinharaja

DFORathnapura

RFOSinharaja

ESSS-PMU

Frequent
monitoring
during the
construction
period.

5,000
(cost for
awareness
programs)

1. No of rare/
threatened/endang
ered fauna species
found

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

Supervisio
n

Contractor

DFORathnapura

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Frequent
monitoring
during the
material
transporting
and
construction
period.

-

1.Area of disturbed
ground vegetation

Frequent
monitoring
during the
site
preparation
and

5,000

1. Number of
observations made/
cases reported

instructed him to undertake to conserve
such fauna and/or its habitat.

CONCERN 4: PROTECTION OF GROUND COVER AND VEGETATION
4.1

The contractor should provide necessary
instructions to drivers, operators and
other construction workers not to
destroy ground vegetation cover
unnecessarily.

Throughout the
entire
construction
period

-

ForesterSinharaja
RFOSinharaja
EO-PMU

CONCERN 5: SOIL PROTECTION
5.1

The topsoil of any construction area shall
not remove without written permission
from the DFO/Forester. If it is essential to
remove under written permission of the
DFO/Forester, such an activity must be
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Within the
project/constru
ction sites

-

Contractor

ForesterSinharaja
RFOSinharaja

(traveling
cost of RFO)

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

5.3

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Supervisio
n

carried out under the supervision of the
RFO.
5.2

Monitoring
Frequency

construction
period.

Areas where topsoil has to be removed
for the purpose of these works, the
contractor shall obtain the
instruction/directions from the
DFO/Forester and removed topsoil
should not bring outside of the PA. This
soil will be stored onsite and covered to
protect from erosion.

Within the
project sites
where topsoil
has to be
removed

Removed topsoil could be used as a
productive soil when
replanting/establishing vegetation or
rearranging the site after completing the
construction.

Site(s)
identified for
planting on the
road shoulder
etc.

Part of soil
erosion
mitigation
cost of Rs
200,000

Contractor

ForesterSinharaja
RFOSinharaja
EO-PMU

No
additional
cost

Contractor

ForesterSinharaja

Frequent
monitoring
during the
site
preparation
and
construction
period.

5,000

Frequent
monitoring.

-

-

Frequent
monitoring
during the
site
preparation

-

1. List of soil erosion
control measures in
place

(traveling
cost of RFO)-

1. Area of topsoil
removed

RFOSinharaja
EO-PMU

5.4

Soil conservation measures should be
implemented in the soil erosion sensitive
areas along with the construction works.
Where runoff from the site is required, it
will be via the longest flow path possible
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Mainly in the
section the
balance road
rehab work to
be

Most of the
soil erosion
control
measures
are in place.

Contractor

ForesterSinharaja
RFOSinharaja

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on
to ensure maximize sediment retention.
Flows to undisturbed areas (where no
construction is happening) will be
prioritized.
Where required, additional sediment
controls will be put in place (in addition
to what has already been put in place).
These will include, but not be limited to,
rock check dams, sediment basins,
sediment fences, and silt socks.
Sediment controls will be reviewed
during site inspections and/or after
rainfall.
Review flow path and determine most
appropriate controls are in place,
additional controls which can be placed
in-stream and/or changes that can be
made to flow path
(Please see soil erosion control plan –
this must be adhered to at all times
during the construction – with necessary
variations depending on circumstances)
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implemented
(chainage 0 to
800m)

These
materials
can be reused. An
additional
Rs 200,000
to be set
aside for
extra
measures
that need to
be
implemente
d.

Monitoring
Frequency

Supervisio
n
EO-PMU

and
construction
period.

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

MITIGATION PLAN
No.

5.5

Mitigation Measures

Ensure effective sediment and erosion
control to reduce potential impacts
during the site clearing.

Locations/
Project phase

Throughout the
entire
construction
period,
including
material
transport.

Mitigation
cost

Institutional Responsibility

Implementati
on

Supervisio
n

Included in a
lump sum of
Rs
200,000for
soil erosion
mitigation

Contractor

ForesterSinharaja

Contractor

RFOSinharaja
EO-PMU

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Frequent
monitoring
during the
material
transporting
and
construction
period.

-

1. Area (ha) of
vegetation cleared

Frequent
monitoring
during the
site
preparation
and
construction
period.

6,000

1. Amount of
gallons/Litters of
water obtained
from PA water
sources

Frequent
monitoring
during the
site
preparation
and

5,000

CONCERN 6: WATER – PROTECTION OF WATER SOURCES AND QUALITY
6.1

6.2

The contractor is responsible for
arranging an adequate supply of water
for the project purpose throughout the
construction period. The contractor shall
not obtain water from natural springs
and waterways inside PAs for his
purposes without receiving permission
from DFO or RFO.

Waterways
located in the
surrounding
areas of the
construction
site.

Engineering
cost

The Contractor shall not extract water
from groundwater or from surface waterbodies without permission from the DFO,
Forester or RFO.

Waterways
located in the
surrounding
areas of the
construction
site.

Engineering
cost
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ForesterSinharaja
RFOSinharaja
EO-PMU

Contractor

ForesterSinharaja
RFOSinharaja

(traveling
cost of
RFO/FD
officers)

(traveling
cost of RFO)

1. Amount of
gallons/Litters of
water obtained
from PA water
sources

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

6.4

Monitoring
Indicator/s

construction
period.

The contractor shall not divert, close or
block existing canals/streams within the
PA for any purpose of the construction
work.

Canals/streams
located in the
surrounding
areas of the
construction
site.

-

The contractor should make employees
aware of water conservation and waste
minimization during the construction
process.

Construction
site

-

Contractor

ForesterSinharaja
RFOSinharaja

Contractor

DFORathnapura
Forester Sinharaja
RFOSinharaja
EO-PMU
ESSS-PMU

40 | P a g e

Monitoring/S
upervision
Cost

Supervisio
n

Such extraction (if approved) should be
under the direct supervision of the
Forester/RFO.
6.3

Monitoring
Frequency

Frequent
and close
supervision
during the
site
preparation
and
construction
period.

-

-

Frequent
and close
supervision
during the
site
preparation
and
construction
period.

10,000

1.Amount (kg) of
waste
generated/released
throughout the
construction period

(cost for
awareness
programs)

MITIGATION PLAN
No.

6.5

Mitigation Measures

The contractor shall protect the water
sources in/around, (Waterholes and
surface runoffs in the PA) from various
contaminants (dust, sand, cement, soil,
polythene, plastic, or any other waste)
derived from the works or workers.

Locations/
Project phase

Surface runoffs
within the
project sites in
the PA.

Mitigation
cost

-

Institutional Responsibility

Implementati
on

Supervisio
n

Contractor

DFORathnapura
ForesterSinharaja
RFOSInharaja
EO-PMU

Monitoring
Frequency

Monitoring/S
upervision
Cost

Frequent
and close
supervision
during the
site
preparation
and
construction
period.

15,000
(includes the
cost of water
quality
testing if it is
necessary)

Monitoring
Indicator/s

1. No of observations
made
2. No of complaints
received from the
community/ Forest
Dept. officers

ESSS-PMU
6.6

The contractor shall educate and made
employees aware of water conservation
from fecal pollution, waste minimization
and safe disposal of any waste generated
due to the proposed construction.

-

-

Contractor

ForesterSinharaja
RFOSinharaja
EO-PMU
ESSS-PMU

6.7

All above the works under this EMP over
or close to water streams within
Sinharaja, thus activities shall be
undertaken in the dry season.
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Construction
sites

-

Contractor

ForesterSinharaja
RFOSinharaja

Periodical
monitoring
during the
material
transporting
and
construction
period.
-

1. No of observations
made
2. No of complains
received from the
community/ Forest
Dept. officers

-

-

MITIGATION PLAN
No.

6.8

Mitigation Measures

If the work is carried out during the rainy
seasons, the contractor shall avoid
storing materials such as cement, lime,
chemicals and other items of work in
areas where those can be washed away
by the rain/surface runoffs.

Locations/
Project phase

Construction
sites

Mitigation
cost

-

Institutional Responsibility

Implementati
on

Supervisio
n

Contractor

ForesterSinharaja
RFOSinharaja
EO-PMU
ESSS-PMU

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Periodical
monitoring
during the
material
transporting
and
construction
period.

15,000

Periodical
monitoring
during the
construction
period.

-

-

Frequent
monitoring
during the
material
transporting
and

8,000

1. No of observations
made

-

(Includes the
cost of water
quality
testing if it is
necessary).

CONCERN 7: SOLID WASTE MANAGEMENT
7.1

Sewage and other biological waster
material from the day labour camps sites
shall be properly disposed and they
should not be leaking to the groundwater
systems.

Construction
sites

Constructio
n cost

Contractor

DFORathnapura
ForesterSinharaja
RFOSinharaja

7.2

The RFO/Forester shall educate and
make employees aware of water
conservation from faecal pollution, waste
minimization and safe disposal of any
waste generated due to the proposed
construction.
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Construction
sites

Awareness
under the
monitoring
and
supervision
cost

ForesterSinharaja

DFORathnapura

RFOSinharaja

RFOSinharaja

Contractor

EO-PMU

(including the
cost for any
awareness
programme)

2. No of complaints
received from the
community/ Forest
Dept. officers

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on
No, any plastic or polythene materials
shall be brought into the project
sites/PA.

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Supervisio
n
ESSS-PMU

construction
period.

RFOSinharaja

Frequent
monitoring
during the
construction
period

3. Amount (kg) of
organic or inorganic
solid waste collected
in construction sites

Any other organic or inorganic solid
waste material should be collected in
covered bins and arrangements should
be made for removal of solid waste from
the site/PA. Removing of collected solid
waste out of the PA under should be
carried out under the supervision of
Forester/RFO.
Any disposed of organic material within
the site should not be washed away by
surface runoff in adjacent areas.
7.3

Demolished materials from the building
sites/construction sites should be taken
away from the PA.

Construction
sites

CONCERN 8: SPREADING AND REMOVAL OF INVASIVE SPECIES
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Constructio
n cost

Contractor

-

1. No of observations
made
2. No of complaints
received from the
community/ Forest
Dept. officers

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Supervisio
n

There is a possibility of introducing/spreading of invasive species during material transportation and disposing cleared vegetation (IF ANY) from one site to another, thus
the following measures are to be undertaken. Close monitoring of transportation and storage of borrowing material must be done.
8.1

8.2

Vehicles should be covered during
transportation of cleared vegetation to
and from the construction site.

If any burrow materials are used as
construction material, such material
should be sourced from locally as much
as possible without causing any harm to
the environment.
If the material has to be brought from
properly identified borrow pits and
quarry sites, the sites should be
inspected in order to ensure that no
invasive plant species are being carried
with the burrowing material. The
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Contractor

Construction
sites

Engineering
cost

Contractor

RFOSinharaja

RFOSinharaja
ForesterSinharaja
EO-PMU
ESSS-PMU

Frequent
monitoring
during the
material
transporting
and
construction
period.

-

Initial
inspection
to be carried
out before
entering to
the PA.

12,000

1. Number of
invasive/ alien plants
observed from the
vicinity of the
construction area
2. Number of
Invasive/alien species
recorded from the
construction
area/vicinity

(includes cost
of travelling
RFO and
other FD
officersSinharaja)

1. Number of
invasive/ alien plants
observed from the
vicinity of
construction area
2. Number of
Invasive/alien species
recorded from the
construction
area/vicinity

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

Supervisio
n

Contractor

DFORathnapura

Monitoring
Frequency

Monitoring/S
upervision
Cost

Frequent
monitoring
during the
material
transporting
and
construction
period.

-

Every week

20,000

Monitoring
Indicator/s

inspected burrow sites should be
certified and the contractor should
maintain necessary documentation on
the sources of burrow material.
8.3

Washing the vehicles should be
conducted periodically to prevent
carrying of any invasive species.

Construction
sites

Engineering
cost

RFOSinharaja
ForesterSinharaja
EO-PMU

2. Number of
Invasive/alien species
recorded from the
construction
area/vicinity

ESSS-PMU
8.4

The construction site and the vicinity
should be inspected /monitored
periodically at least for 6 months even
after completion of the construction
activities to ensure that no invasive
species are establishing themselves at
the site.
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Construction
sites

Engineering
cost

Contractor

ForesterSinharaja
RFOSinharaja
EO-PMU

1. Number of
invasive/ alien plants
observed from the
vicinity of the
construction area

(includes the
cost of
traveling RFO
and other FD
officersSinharaja)

1. Number of
invasive/ alien plants
observed from the
vicinity of the
construction area
2. Number of
Invasive/alien species
recorded from the

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Supervisio
n
construction
area/vicinity

8.5

Rehabilitation of burrow sites
All burrow sites should be rehabilitated
and closed properly after use.

Construction
sites

Engineering
cost

Contractor

DFORathnapura

Every
fortnight

8,000

Frequent
monitoring
during the
IAS
removing
period

-

RFOSInharaja
ForesterSInharaja
EO-PMU

(includes the
cost of
traveling RFO
and other FD
officersSinharaja)

1. The number of
cases
reported/complains
reported.

ESSS-PMU
8.6

Removing of invasive species should be
carried out without disturbing the native
habitats (nesting sites etc.) of wild
animals.

IAS removing
sites

Contract
ruction cost

Contractor

DFORathnapura
RFOSInharaja
ForesterSInharaja
EO-PMU
ESSS-PMU
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1. No of species found
in IAS removing sites

MITIGATION PLAN
No.

8.7

Mitigation Measures

Removing of invasive species should be
carried out, avoiding the breeding
seasons of any particular species, if they
are habitat on those plants.

Locations/
Project phase

IAS removing
sites

Mitigation
cost

Contract
ruction cost

Institutional Responsibility

Implementati
on

Supervisio
n

Contractor

DFORathnapura
RFOSInharaja
ForesterSInharaja
EO-PMU

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Frequent
monitoring
during the
IAS
removing
period

-

1. No of species
found in IAS removing
sites

Frequent
monitoring
during the
material
transport
and
construction
period.

5,000

1. Number of
incidents related to
forest fire happened

ESSS-PMU
CONCERN 9: FIRE PROTECTION
9.1

No storage facilities will be established
inside the PA for more than one week for
materials such as cement, sand or any
other construction material.
In any case, any lubricant, fuel or any
chemical substance, any other solvent
should not be brought to the site for any
purpose without receiving written
permission from the DFO and under
supervision of RFO/Forester. When
brought to the site, they will be stored in
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Construction
sites

Rs 20,000

Contractor

RFOSinharaja

(includes the
cost of
traveling RFO
and other FD
officers)

2. Number of
observations made

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

Supervisio
n

Contractor

RFOSinharaja

Monitoring
Frequency

Monitoring/S
upervision
Cost

Every day

-

Monitoring
Indicator/s

a designated area and contained on an
impermeable surface.
Waste oil, other petroleum products, and
untreated wastewater shall not be
discharged on ground/within the PA.
Collect all waste/spoils and taken away
from the PA, under the supervision of
RFO.
9.2

No one will be allowed for smoking
during working hours or bringing
cigarettes, matchboxes or any other
smoking material/apparatus, etc. into the
sites/PA.

PA

Part of
contractor
training cost

1. Number of
cases/incidents
related to forest fire
happened
2. Number of
observations made

CONCERN 10: Labour camp Sites
10.1

If any labour camping sites are
established within the site,
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Labour
campsites

Part of the
engineering
cost

Contractor

RFOSinharaja

Frequent
monitoring
during the

-

1. Number of
observations made

MITIGATION PLAN
No.

Mitigation Measures

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on
▪

▪
▪

▪
▪

10.2

Location for the camping site
should select under guidance
and supervision of the Forester,
RFO/Sinharaja
Cooking will not allow within the
camping site
Appropriate and temporary
sanitary facilities should be
established
Smoking will not allow within the
camping site or PA
Disturbing to fauna and flora is
strictly prohibited.

Degradable and non-degradable
waste/garbage materials accumulated
with in the labour camps shall not be
dispose in PA or surrounding areas of PA.
Waste disposal should be done outside of
the PA, complying with the government
rules and regulations.
• Provide appropriate waste bins, type,
volume, and service frequency to
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Labour camp
sites

Constructio
n cost

Contractor

Monitoring
Frequency

Monitoring/S
upervision
Cost

Monitoring
Indicator/s

Supervisio
n
ForesterSinharaja

construction
period

DFORathnapura

Periodical
monitoring
during the
construction
period

Forester Sinharaja
RFOSinharaja

2. No of complains
received
community/visitors

5,000
(Travelling
cost for FD
officers)

1. Number of
observations made
2. No of complains
received
community/visitors

MITIGATION PLAN
No.

Mitigation Measures

accommodate
streams.

anticipated

Locations/
Project phase

Mitigation
cost

Institutional Responsibility

Implementati
on

Supervisio
n

Contractor

Forester Sinharaja

Monitoring
Frequency

Monitoring/S
upervision
Cost

Frequent
monitoring
during the
construction
period

-

Monitoring
Indicator/s

waste

CONCERN 11: CONSTRUCTION WORKS
11.1

The contractor shall use lead-free paints
in every construction site.

Construction
sites

Constructio
n cost

RFOSinharaja
11.2

The contractor shall provide its workers
PPEs and will instruct them to wear PPEs
during all construction work.

Construction
sites

Constructio
n cost

Contractor

RFOSinharaja

In addition, the contractor shall make his
employees aware about wildlife risks,
especially snake bites, insepct bites. And
keep a full fiorst aid kit on site and
always make sure there is vehicular
trabsport in case of need to trabsport an
inured to the hospital.
Total Proposed Cost for Implementing the EMP implementation

Rs 425,000

Total Cost for Monitoring the EMP

Rs 50,000 a month
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Forester Sinharaja

Frequent
monitoring
during the
construction
period

-

Soil Erosion Control plan for Kudawa Road sinharaja
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3.1 Introduction
The Kudawa access road to the UNESCO Biosphere Reserve of Sinharaja was constructed in the 1970s for
logging operations. Due to heavy use of this road and poor maintenance-heavy rains continuously eroded
and degraded this access road. World Bank ESCAMP Project has carried out procurement process for the
intended renovation under the title “Renovation and improvement of access road from Kudawa Ticket
Counter via Dorana Ella to Wathurawa in Sinharaja Forest Kudawa”. This soil erosion control plan is
developed by the PMU with assistance from the World Bank in support of the Forest Departments’
ongoing activities soil erosion controls.

3.2 Methodology
Literature review and site-specific information were collected and reviewed. The field visit was conducted
on 25th July 2019. Consulted with Forest Department Officials in quantification of the support needed.
Regenerative stormwater conveyance design studied and extracted to suite eco-friendly sustainable
designs with minimum environmental impacts.

3.3 Location
The Kudawa Ticket Counter is at the end of Weddagala Kudawa Road. The access road currently in the
limelight is from Kudawa Ticket Counter via Dorana Ella to Wathurawa in Sinharaja Forest Kudawa. In
figure 1 below, the section of the road that has been partially rehabilitated with concrete drains and paved
road surface is denoted in red (about 1 Km). The balance part which is about 600 m is yet to be
rehabilitated and forms the core area of this soil erosion plan is denoted in yellow.

Figure 16. The access road from Kudawa Ticket Counter via Dorana Ella to Wathurawa

52 | P a g e

3.4 Current Scenario
The access road that leads from Kudawa Ticket Entrance turns onto slope as soon as you pass the bridge
which continues with the elbow bend for about a kilometer. The area that requires urgent erosion control
measures is highlighted in red in Error! Reference source not found..
The current soil erosion control requirement for this access road can be highlighted as follows:
1.
2.
3.
4.
5.
6.

Restoration and clearance work on roadside earth drains.
Creating check dams (stone) in the drain (especially near the bend) to reduce flow velocity.
Crossroad rainwater pathways with fillings of coir roll, tree trunks or bamboo.
Stone compaction near gully outlet areas
Covering of earth/sand/stone piles to control soil erosion happening through bare exposure
Compacting of newly laid rock boulders

Current Scenario: description of the area that requires soil erosion control plan
sand pile exposure
to elements
Soil erosion happening at the
bend through bare exposure
stone pile
exposure to
elements
Soil erosion from
newly laid rock
boulders

Extreme soil erosion
observed with the
slope to the river

Sinharaja
Rainforest
Kudawa Ticket
Entrance

Roadside earth
drains covered with
mud slide debris

develop a rock slope
slide minimization
plan to stop erosion
stone pile
exposure to
elements

Existing
Cement
road

Nota Bene: The access road depiction here is not to scale and is a rudimentary representation

Figure 17. 2 Description of the area that requires the soil erosion control plan
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Existing
Cement
road

Sinharaja
Rainforest Core
Zone Entrance

3.5 Observations
The section indicated in red is the downstream end of the slope and the first section of the access road
from the entrance gate. This section contains a sharp bend and an earth slip site right at the bend. There
is significant erosion in this section. Since the road is inclined, stormwater comes down through naturally
formed gullies and discharges at several points as highlighted in the images below.

1

5

2

6

3

4

7

8

Figure 18. Signs of soil erosion in section 1 I: Gully outlet, 2: Natural gullies on the road surface caused by stormwater flows, 3:
Erosion under the boulders which have been put to help mitigate erosion on the road surface, 4: a deep gully forming on the
road. Signs of excessive soil erosion section : 5 : Collapsed slope wall blocking the drain, 6 : Road surface gullies caused by
stormwater flows, 7: silted road side drain and 8: Silted drain outlet.:

3.6 Remedial Measures
The proposed remedial works are listed out as per Error! Reference source not found.. The list of
Remedial measures are as follows:
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Remedial work for proposed soil erosion control plan
sand pile exposure
to elements
develop a bend
remedial work to stop
erosion

Clearing of drain
bend release
waterway

rock pile exposure
to elements

develop a rock slope
slide minimization
plan to stop erosion

Road side earth drains
with step pool
construction
Cross road rainwater
pathways with fillings of
coir roll, tree trunks and
bamboo
Core area of remedial
work for proposed soil
erosion control plan

Compacting of
newly laid rock
boulders

Sinharaja
Rainforest
Kudawa Ticket
Entrance

Sinharaja
Rainforest Core
Zone Entrance

Figure 19. Remedial work for proposed soil erosion control plan

3.6.1 Remedial Measure 1: Clearing of all-natural earth drains and gullies
Remove silt and other flow obstacles inside the earth drain near the bend where the slope collapse has
occurred.
•
•

Material Requirement: none
Labor: 2 man-days

3.6.2 Remedial Measure 2: construction of natural check dams on the earth drain 10 meters
apart
•
•

Material Requirement: Natural stone from the site or sandbags (at;east 15 check dams would be
required)
Labor: 10 man-days

Figure 20. Examples of check dam installation in gullies and drains
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3.6.3 Remedial Measure 3: Road Surface Soil Erosion Control
•
•
•

Material Requirement: Coir rolls, Kithul tree trunks or Bamboo, cut bamboo poles, sandbags
Labor: 20 man-days
Method of Installation:
o Place coir rolls or other material slightly diagonally across the road (from edge to edge),
20 meters apart in a cascade pattern.
o Keep the coir rolls in place, use wooden stakes to fasten them to the ground
o Modify a path in the middle across the coir roll to ensure there is safe access for visitors
o Where needed, two or three coir rolls can be placed together for additional strength
o An outlet for surface water to flow out needs to be left at the edge and the gully outlet
protected with surface compacted with rock boulders (see remedial measure 4)

Figure 21. Example of how coir rolls can be placed on the road surface to reduce overland stormwater
velocity and to direct water to drains

3.6.4 Remedial Measure 4: stone protection of crossroad gully outlets – 5 numbers
•
•

Material Requirement: flat stones
Labor: 10 man-days

An outlet for surface water to flow out needs to be left at the edge and the gully outlet protected with
surface compacted with rock boulders
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Figure 22. Gully outlet soil erosion protection

3.6.5 Remedial Measure 6: Covering of exposed sand, earth, and rock piles
•
•
•

Material requirement: Geotextile material, coir mat, or even cadjan to cover the surface OR
erect a silt fence around the perimeter
Labor: 3 man-days
Method of Installation: Cover the mound and place weights around the edges as in the picture
above. Silt fence requires a geotextile material that needs to be installed (at least the width of
about a foot buried) with support from wooden spokes every meter apart.

Figure 23. Covering of exposed sand and rocks reduces erosion
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Hand drawn an illustration of the road section for which the above mitigation measures are
recommended to be implemented as soon as possible.

Figure 24. The Overall Plan for Section 1 and Section 2
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Report on the Implementation of Soil Erosion Plan Kudawa Access
Road, Sinharaja Forest Reserve Ecosystem Conservation and
Management Project (ESCAMP) © October 2019, The World Bank Sri Lanka, ESCAMP
PMU, Forest Department

4.1

Assessment

As per the proposed soil erosion remedies in the proposed soil erosion control plan (SECP),
please find an assessment of the implementation in the table below.

Remedy as per SECP

identification and clearing of
all-natural earth drains and
gullies
construction of natural
check dams and stone storm
water step pools
identification and clearing of
natural cross road rainwater
gullies with fillings of coir
roll, tree trunks, and
bamboo
stone protection of
crossroad gully outlets
clearing of bend release
drain and associated steppool constructions
covering of exposed sand
and rock piles
installing flow breakers on
the road surface in the
cascade pattern
Overall
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Number
proposed as
per SECP

Number
built

Remarks

5 earth
drains

5 earth
drains

100% complete and well executed

20 check
dams

24 check
dams

100% complete and well executed

8 crossroad
gullies

10
crossroad
gullies

5 gully
outlets

3 gully
outlets

50% completed. Laying of the mats on
top of the gullies and leaving the ditch
effect on the road without filling it as per
the proposed plan requires current
remedial work.
75% completed. extra mating protection
used can be evaluated further and used
elsewhere that has a greater impact.
100% complete and well-executed

50% completed. There is a need to
assess greater road erosion areas and lay
the mating and coir rolls accordingly.
50% completed. There is a need to
assess greater road erosion areas and lay
the mating and coir rolls accordingly.
75% of work has been concluded as per
the SECP. Remedy for the crossroad gully
fillings and removal of the gully surface
mating needs to be further assessed.
Coir log relocation needs to be assessed.

4.2 Overall Assessment
Overall the proposed SECP has been executed well in the areas of cleaning the earth drains, construction
of check dams and stormwater pools, stone protection of crossroad gully outlets, clearing of bend release
drain, covering of exposed sand and rock piles. However, the crossroad gullies have not been completed
as per specifications and the positioning of the coir logs needs better evaluations of impact areas.
Current works have brought in a soil erosion control remedy of about 60%. This can be optimized to about
80% with further enhancement works of the material replacement and re-allocation.

4.3 Material Stock Take
Material

Application

Rock
6”X9”

1. check dams
2. wall soil erosion
strengthening
3. gully entrance/exit
strengthening
Coir Mat
1. gully surface
3 m X 20 2. road surface
m
Coir Log
1. soil erosion barrier
4m
2. gully filler

Quantity
Ordered

Quantity on
Site

Stock status

4.25 ft3 or
12 m3

4.25 ft3 or
12 m3

Complete use of
material on site

3 numbers

3 numbers

Complete use of
material on site

12 numbers

12 numbers

Complete use of
material on site

4.4 Recommendation
Crossroad gullies have been dug and the coir roll mat has been put on surface. As this is a temporary
solution, I suggest re-evaluation of crossroad gully design. I also suggest re-evaluation of impact of soil
erosion through this surface laying of mat.
Further evaluation of high impact placement of 12 X 4 m coir logs can be done and these coir logs can be
relocated.
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Annex 2: Stakeholder consultations

Inspection of Developments in access road from Doranaella to
Wathurawa
Field visit 15.05.19 - At Sinharaja Conservation Centre
Participants: (Please refer to the list of participants below)
CGF, Additional CGF, Conservator of Forests (Conservation and Management) and other FD officials.
University academics and NGO representatives
Initial observations during the inspection:
a. Nearly one km of the access road has been already constructed with interlocking.
b. The balance to be constructed around 600 meters.
Recommendations:
A. Interlocked Road is:
1. The gap (area) between the road and the concrete drain should be filled with soil and planted
with local species.
2. The right side of the road also should be planted with trees to improve the canopy to enhance
the natural forest cover.
3. Apart from the drains that have been already completed, new concrete drains should not be
constructed. If necessary, retaining walls (rock gabions or rubble packed) could be considered
with professional technical inputs and ecological oversight.
4. Rubble barriers could be placed to control the run-off in drains.
B. Land slide prone area:
5. The landslide-prone location should be protected with rubble walls with the technical know-how
from reputed technical agencies. It is also suggested to use appropriate technology to drain water
to the Kudawa stream in the downstream.
C. Renovation of balance section of the access road:
6. Drains should not be concreted below the landslide-prone area. However, rubble could be placed
inside the drain in order to control the run-off.
7. Roadsides of these drains could be covered or protected with rubble walls.
8. The right side of the road with rubble should be properly arranged with the technical guidance
from a reputed agency.
9. It is recommended to follow the same old road system (with concrete strips in both sides and
rubble-filled in the middle) with 8 feet width.
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D. List of Participants:
- Mr. W. A. P Weragoda - CGF, FD
- Mr. Mahinda Senavirathna - (CF, Env. Management, FD)
- Mr. K. M.S. Bandara - (Additional CGF, FD)
- W. D. N. P. Prasad – DFO, Rathnapura, FD
- Mr. Tissa Dias Bandara - ((CF, FD)
- Mr. S. S. Wanigasekara - (ADFO, Rathnapura, FD)
- Mr. P. K. S. Buddhika (Chairman, National Environmental Foundation)
- Mr. Jayantha Wijesinghe (Convener, Forest Protectors)
- Ms. N. G. D. Kumari
- Ms. M. T. Widyawarani (Secretary, National Environmental Agency)
- Mr. Sankalpa Rukshan (Protect -Surakimu- Sri Lanka)
- Dr. D.L.A.H. Shamika (Senior Lecturer, Ruhuna, University)
- Mr. Mahesh Vimukthi (Tourism Education Circle)
-

62 | P a g e

Annex 1
11.04.19 @11.00
Ecosystem Conservation and Management Project (ESCAMP)
Ministry of Mahaweli Development and Environment
Terms of Reference – Review of current designs and construction methods of road
improvements in Sinharaja and Kanneliya Forest Reserves

Purpose
This Terms of Reference have been developed for the purpose of technically evaluating and re-designing
the two on-going road construction works within Sinharaja (1.4 Km long road from Kudawa ticketing point
to the xx) and Kanneliya forest reserves (1.8 Km long road from the entrance point to the turnoff to
Angamadilla nature trail) with a focus on enhancing the conservation and aesthetic values of the subproject scope. A technical review of the current designs and construction methods is essential to study
whether these are suitable for the environmental conditions that prevail on-site, in line with
environmental safeguards and provide guidance to ensure that the construction design and methodology
adopted are the least intrusive in nature. Based on the findings and if necessary, development of
alternative eco-friendly and conservation-focused designs with BOQs is required for the aforementioned
road improvements and long term maintenance in both locations.

Introduction
The World Bank has extended credit to the Government of Sri Lanka for the Ecosystem Conservation and
Management Project (ESCAMP) with the objective of improving the management of sensitive ecosystems
in selected locations for conservation and community benefits. The Ministry of Mahaweli Development
and Environment (MoMDE) in collaboration with the Ministry of Sustainable Development and Wildlife
(MoSDW) executes the project through a Project Management Unit (PMU). The Forest Department (FD)
and the Department of Wildlife Conservation (DWC) implement the project activities for achieving the
above objective.
The projects and programs funded by the World Bank need to comply with the World Bank’s operational
policies. Therefore, all sub-projects eligible for funding under ESCAMP are required to satisfy the
requirements of the safeguard policies of the World Bank, in addition to the conformity with the national
environmental regulations. In order to comply with the World Bank Safeguard policies and various
national policies and regulations related to the environment, the project prepared an Environment
Assessment and Management Framework (EAMF) and is adopted/being adopted by ESCAMP for all
subprojects under its financial assistance. Implementation of these projects as per the EAMF is critical for
achieving environmental sustainability in project outcomes. It is observed that some of the above
safeguard requirements were not properly addressed in the road improvements in Sinharaja and
Kanneliya forest reserves. This situation should be studied and remedial actions need to be taken if there
are any environmental issues envisaged.
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Sinharaja Forest Reserve
Sinharaja Forest Reserve is located in the southwest of Sri Lanka at 60 21-26’ N and 800 21-34’ E in the
southern part of the wet zone. It lies between the tributaries of the Kalu Ganga (in the North) and the Gin
Ganga (in the South) and extends within the administrative districts of Galle, Matara, and Ratnapura, in
the Southern and Sabaragamuwa Provinces. Sinharaja spreads over an elevation range of 200 to 1,150m
above mean sea level. There are about nine prominent peaks ranging from 575m to 1,170m of which the
Northeastern peak of Hinipitigala is the highest. The Sinharaja forest is one of the most important
watersheds in the island, with several streams draining into the ‘Kalu Ganga’ and ‘Gin Ganga’ rivers.

Kanneliya Forest Reserve
The KDN forest complex is located in a floristic region which comprises the outer range of the southern
block of hills. This is considered as an area of exceptional endemicity, as some 17% of the wet zone lowland
endemic flora is confined to the southwest front range forest, of which the KDN forest is among the most
prominent.
This forest complex provides habitat for many native, threaten, Endangered, rare, Floral Faunal species.
Due to KDN forest complex important the UNESCO has declared as a MAB (Man and Biosphere) revere in
2004.

The objective of the Review
The primary objective of this assignment is for the Consultant to conduct (i) a technical assessment of
work so far completed, (ii) review the designs and construction methods adopted and (iii) conclude on
their suitability for the environmental conditions that prevail on site. Based on the finding, where
required, the consultants will be required to develop and present an alternative design, one which is
sensitive to the forest environment and based on ecofriendly green engineering design principles and
advice on construction methodology that is least intrusive and in line with environmental safeguard
requisites.

Scope of the Work
The consultant’s scope of work will include the following;
1. Review the designs and construction methods of the on-going road improvements in Sinharaja
and Kanneliya forest reserves under ESCAMP. In particular, the consultant will review (i) the
investment justification, current technical designs, and BOQs prepared by the Forest Department
(ii) construction methods used and (iii) implementation of the Environmental Management Plan
included in the contractor’s document.
(The Consultant is expected to be familiar with the safeguard policies of GOSL and the WB (EAMF)).
2. Based on the above review, where designs and construction methods are not deemed suitable to
the type of sensitive environment of the site, propose alternative or modified designs along with
necessary BOQs for completing the roads in a manner that is compatible with international best
practice for eco-friendly nature-based infrastructure. Green engineering designs for drainage,
embankment work, paving, etc should be given priority consideration.
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3. Present the proposed design modifications to the Forest Department, PMU and World Bank for
achieving consensus and moving ahead with the two sub-project investments in question.
4. Provide (i) detail design diagrams for relevant sections of the two roads (ii) detailed construction
methodology for carrying out the proposed design modifications which could be included in the
tender docs.
5. Develop guidelines (manuals) for road maintenance ensuring compliance with environmental
safeguards.

6. Assist the FD/ESCAMP engineering/technical staff in supervising and monitoring the construction
of the two roads on a weekly basis during the construction period in order to ensure that ground
activities are carried out in a manner that is acceptable and as expected with least harm and
intrusion to the forest ecosystem. The consultant is also expected to report to the FD/ESCAMP
by preparing field monitoring reports that will provide guidance on rectification of any issues
identified on-site.
The consultant is responsible for:
•
•
•
•

Initial planning and review of relevant documentation and fieldwork;
Finalization of travel arrangements and field visits/works;
Liaison with WB, ESCAMP, FD, provincial and local officials and communities; and
Submission of final review reports with alternative designs / BOQs on time with the specified
quality requirements.

Review Process / Methodology
The review process will include; (i) an opening meeting with the PMU/FD/WB to discuss proposed
methodology for the review process and to identify relevant documentation required for the review; (ii)
confirmation of the proposed review methodology; (iii) review of technical designs and construction
works in operation; (iv) develop review
reports with alternative
construction
designs/plans/methods/guidelines; and (vi) submit final reports to PMU.

Reporting Requirements
Based on the reviews and findings as per the scope of services, the consultant is expected to review
current designs and provide improved designs with BOQs to minimize adverse environmental impacts in
compliance with environmental safeguards.
(a) Inception Report: The Consultant will submit an inception report confirming the methodology to be
adopted for the review, the deployment schedule of personnel, the work plan and reporting schedule
within a fixed time from the date of the beginning of the assignment.
(b) Review Report on Current Designs and Alternative Designs including design drawings and BOQs:
The final review report should include (1) an Executive Summary (2) Review findings and key
recommendations (3) proposed alternatives design/s considered for environmental-friendly,
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conservation compatible road improvements (4) risks associated with proposed alternative designs
and recommendations for risk mitigation (5) detail designs and BOQ for selected road design (6)
maintenance guidelines for long-term road maintenance.

Title of Report

Due within date from the No. of
beginning of assignment
copies

Inception Report

2nd week

2 + soft copy

Review / Assessment Report - Draft

4th week

2 + soft copy

Final Report with proposed alternative design 6th week
+ BOQs + Guidelines for maintenance
(incorporating PMU comments)

2 + soft copy

The final Review Report should be a brief, clear and cogent summary of review outcomes, focusing on a
balanced analysis of issues/impacts and new designs for construction with risks in two locations and it should
be recommended ways to address risks and issues identified.

Specifications of the Consultant:
The consultant shall possess the following academic qualifications and experiences in addition to any
support staff that the consultant may decide. Expression of Interest of the Consultant has to be submitted
to the Project Director – ESCAMP including his / her CV together with the price proposal.
Academic Qualifications

Conservation Architect with post-graduate qualifications

Experiences

More than 10 years of experiences in the ecological landscape,
eco-friendly infrastructure development and other improvement
works within conservation forests

Academic Qualifications

Ecologist / Conservation Architect

Experiences

More than 10 years of experience in ecological assessment,
habitat management and environmental management.

8. DURATION: 42 working days (including field Works and submitting the final reports / new designs).
9. Outputs/Deliverables
The following outputs/deliverables envisaged:

1. Submission of the review plan outlining assessment methodology.
2. Submission of Draft Review Report with alternative designs acceptable to the PMU
66 | P a g e

3. Environmental Assessment and two EMPs
4. Submission of Final Review Report with alternative designs and construction methods and
maintenance guidelines (incorporating the PMU and WB comments in a manner that is acceptable
to the PMU and the Bank).

Criteria for Payments
Payment Criteria
Submission of First Draft Design Review Report acceptable to the PMU.
(This is the stage to decide to go for alternative designs).
Submission of Final Draft Design Review Report with Alternative Designs
incorporating PMU comments acceptable to the PMU.
Submission of the Final Design Review Report with Alternative Designs
and BOQs with the incorporation of the World Bank comments and
subsequent World Bank approval

% of the Total Payment
30%
30%
40%

Note - No advance payment shall be made, and payments will be time-based and also linked to outputs.
11. Termination of Services
If the work of the Consultant is not found satisfactory at any stage, then the services will be terminated
by the PMU of the ESCAMP.
12.

Attachments:
A. Environmental Assessment and Management Framework (ESMF), World Bank
B. Brief on ESCAMP
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Annex 2
Observed endemic fauna species besides the road and Kudawa river nearby (within 3-4hr
observation period).
Family

Scientific Name

Common Name

Scincidae

Lankascincus taprobanensis

Smooth Lankascincus

Lankascincus gansi

Gans' Lankascincus

Gekkonidae

Cnemaspis molligodai

Molligoda's day gecko

Agamidae

Otocryptis weigmanii

Kangaroo lizard

Calotes leolepis

Whistling lizard

Rhacophoridae

Pseudophilautus cuspis

Sharp-snouted Shrub Frog

Nyctibatrachidae

Lankanectes corrugatus

Corrugated water frog

Viperidae

Trimeresurus trigonocephalus

Green pit viper

Hypnale zara

Lowlands hump-nosed pit viper

Ceylonosticta anamia

Anamia’s forest damselfly

Platystictidae

Observed Endemic fish fauna in Kuwada river
Cyprinidae

Pethia nigrofasciata

Black ruby barb

Systomus pleurotaenia

Black lined barb

Clariidae

Clarias brachysoma

Walking catfish

Osphronemidae

Belontia signata

Ceylonese comb tail
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H

(A). Otocryptis weigmanii (B).
Cnemaspis cf. molligodai (C).
Trimeresurus trigonocephalus (D).
Lankascincus cf. gansi (E). Hypnale zara
(F). Pseudophilautus cuspis (G).
Lankanectus corrugatus (H).
Ceylonosticta anamia (I). Calotes
liolepis
Figure 9:
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