THE CoASTAL ENVIRONMENTAL PROFILE
Or Hikkabuwa, Sri LANKA

To support Special Area Management Planning
for the Hikkaduwa Coast and Marine Sanctuary

Edited by
Keith Nakatani
Arjan Rajasuriya

Anil Premaratne
Alan T. White

1994

Department of Wildlife Conservation
National Aquatic Resources Agency
Coust Conservation Departiment
Divisional Sccretariat, Hikkaduwa

Coastal Resources Management Project of
The University of Rhode Island

United States Agency for International Development



TiiE CoASTAL ENVIRONMENTAL PROFILE
OrF HIKKADUWA, SRr1 LANKA

Edited by

Keith Nakatani
Arjan Rajasuriya
Anil Premaratne
AlanT. White

1994

Published by the Coastal Resources Management Project of The University of Rhode Island

Funding for the preparation and printing of this document was provided by the Coastal Resources
Management Project (CRMP) of the Natural Resources and Environmental Policy Project
(NAREPP), United States Agency for International Development (USAID), Sri Lanka with The
University of Rhode Island Coastal Resources Center.

Printed in Colombo, Sri Lanka

Nakatani, K., Rajasuriya, A., Premaratne, A. and A.T. White (eds) 1994. The Coastal
Environmental Profile of Hikkaduwa, Sri Lanka. Coastal Resources Management Project,
Colombo, Sri Lanka. 70 p.

Front Cover Acrial view of the Hikkaduwa Marinc Sanctuary and Town (Photo by Peter Fenz and supplied by
Lalith de Silva, 105, Railway Avenue, Colomics 5)
Back Cover upper left, Novice swimmers standing on reef (A. Rajasuriya)
upper right, Glass-bottom boat in Sanctuary (A. White)
lower left, Marine Sanctuary beach with anchored fishing boats in background (A. White)
lower right, Coral recf fish in Sanctuary (A. White)
Maps P.K. Kannangara

ISBN 955-9108-09-3

CRC Technical Report No. 2080

Printed by Sorvodaya Vishva Lekha, Ratmalana, Sri Lanka. L\\



Contents

List of Tables

List of Figures

List of Acronyms and Abbreviations
Acknowledgements

Foreword

Preface

Chapter 1  INTRODUCTION
Background on Hikkaduwa
Special Area Management (SAM) for Hikkaduwa
Past Management Efforts
The Hikkaduwa Environmental Profile

Chapter 2 GEOGRAPNY AND PHYSICAL SETTING
Climate
Land Characteristics
Coastal Waters
Summary

Chapter 3 NATURAL RESOURCES
Beaches
Coastal Water Quality
Coral Reefs
Reef Fish
Minerals
Summary

Chapter 4  PoPULATION AND INFRASTRUCTURE
Population
Religion
Health
Education
Water Supply and Electricity
Transportation and Communication
Summary

ii

vi
vii
ix
Xi
Xii

W h W= =

— 0 O

12
13
18
23
23
28

29
29
30
30
30
30
31
31



Chapter 5 EcoNoMIC SECTORS | 32

Historical Background 32
Tourism 2
Fishing 40
Coral Mining 41
Land Use 42
Summary 43
Chapter 6  INSTITUTIONAL AND LEGAL FRAMEWORK 46
Instite “onal Framework for National Coastal Resource Management 46
Institutional Framework for the Hikkaduwa Marine Sanctuary 48
Non-Governmental Organizations 49
Community-Basced Organizations 50
Busines: Associations 51
Laws Affecting Coastal Resources Management 31
Summary 53
Chapter 7 MANAGEMENT ISSUES AND OPPORTUNITIES 54
Special Area Management tor Hikkaduwa 54
Management Issues 56
Socio-Economic and Resource Use Contlict Issues 57
Institutional Issues 59
Legal Issues 59
Existing Management Recommendations for Hikkaduwa area 60
Other Recommendations 61
Actions Taken Based on Recommendations 62
Actions taken for ITikkaduwa Special Arca Management 63
Other Studies in the Hikkaduwa Area 65
Additional Information Needs 65
SAM Plan Development and Implementation 67
REFERENCES 68
PeRSONAL COMMUNICATIONS 70

iv



I O I 00
PRI B I

(9}

W)
1 J ~—

Yy
Yy

R

') L) ')
N

N '
to — 13

Nt
LV [ SOy

N
>

6.1

~
(Y]

List of Tables

Size of the 13 Grama Niladhari Divisions, in the Hikkaduwa SAM area

Average water temperature and salinity at Hikkaduwa
Maximum and minimum munthly wave heights at Hikkaduwa
Description of sampling stations for water quality study

Results of water quality sampling from 11 stations and 2 effluent outlets

in the Marine Sanctuary and the surrounding arca

Potential pollutant loads from hotels on the beach environment of
Hikkaduwa

Percent coral reef substrate cover in the Marine Sanctuary. 1985

Percent coral reet substrate cover in the Marine Sanctuary. 1994

Coral species recorded for Hikkaduwa Marine Sanctuary
December. 1993

Fish species observed in Hikkaduwa Marine Sanctuary in December.
1993 and counted along line transects in March 1994

Population and density of 13 Grama Niladhari Divisions in
Hikkaduwa SAM arca

Land ownership in the Hikkaduwa SAM arca

Formal and informal sector tourist units in Hikkaduwa

The name. map number and beach front length (m) of tourist
establishments and private houses located in the coastal
strip as shown in Figure 5.3

Formal and informal tourist sector emplovment in Hikkaduwa

Permanent and temporary tourist industry cirnloviment in Hikkaduwa
Revenue and expenditure for selected tourict businesses in Hikkaduwa

19911992
Number of people involved in the coral mining industry along the
southwestern coast
List of members of Hikkaduwa Marine Sanctuary Development
Program Commiuce
Management problems and causes in the Hikkaduwa SAM area
Frequency of problems as perceived by the tourist operators
in Hikkaduwa
Problems as identified by a sample of foreign tourists in Hikkaduwa

Studies planned, ongoing or completed for the Hikkaduwa SAM Plan

v

10
10
14
15
16
21
21
22
24
29

30
35

38
38

39

41

49
55

56
56
64



—
—

S RS [T NI O R
1D — 1Y

tJ —

VS BRIV
ORI}

%)
tn

hoLh
1o —

i
o

o
hn o

N
oN

0.

[0S

7.1

List of Figures

Greater Hikkaduwa area with Marine Sanctuary and Grama
Niladhari Divisions

Hikkaduwa Marine Sanctuary and boundaries

Mean monthly rainfall for Hikkaduwa area. 1983-1992

Mecan monthly wind speed in Galle, 1983-1992

Mecan monthly temperature in Galle. 1983-1992

Water quality sampling stations for survey of June 1993-May 1994

Relative mean variation in pollution indicators (BOD and Faecal
Coliforms/100ml) from 11 sampling stations in Hikkaduwa

Potential BOD loads per month from a sample of 34 hotels

Location of coral reef and line transects for NARA surveys
in 1985 and 1994

Zonation of Hikkaduwa Marine Sanctuary proposed by De Silva
and Rajesuriva, 1985

Tourist arrivals in Sri Lanka. 1967-1993

Seasomality of tourist traffic in Sri Lanka. 199] compared with
monthly guest nights spent in Hikkaduwa, 1992

Beach access and land use by tourist establishments and private
houses located in the coastal strip and listed in Table 5.2

Ownership of tourist businesses in Hikkaduwa

Average annual amount of coral obtained along the
southwestern coast

Percent land uses in the Hikkaduwa SAM area

Overall land use and resource distribution in Hikkaduwa SAM
arca highlighting beaches. water bodies. urban centers,
tourism and agricultural uses

Government administrative structure at Divisional level

Institutional roles for Special Area Management activities
in Hikkaduwa

Institutional framework for planning and implementing
the Hikkaduwa SAM plan

19

22
33

34

36
39

41
43
44
47

50

66



AGA
ATBAHH
BOD
CBO
cCh
CLA
CFHC
¢m

coD
CRC
CRM
CRMP
CZMFP
CTB
DANIDA
DDC
DIG

DS
DWLC
LD

I-CS

GA

GN

GNP
GSI.
GT7Z

ha
HGBBA
HMSDPC/WG

IHISHRA
ID

km

]

L.C

LHI

List of Acronyms and Abbreviations

Assistant Government Agent

Association of Tourist Board Approved Hoteliers of Hikkaduwa

biochemical oxygen demand

community-based organization

Coast Conservation Department

Central Environmental Authority

Ceylon Iiishery Harbours Corporation

centimeter

chemical oxvgen demand

Coastal Resources Center

coastal resources management

Coastal Resources Management Project

Coastal Zone Management Plan

Cevlon Tourist Board

Danish International Development Agency

District Development Council

Deputy Inspector General

Divisional Secretariat

Department of Wildlife Conservation

I:ducation Department

Fisheries Cooperative Society

Government Agent

Grama Niladhari

gross national product

Government of Sri Lanka

German Technical Cooperation Agency

hectare

Hikkaduwa Glass-Bottom Boat Owners' Association

Hikkaduwa Marine Sanctuary Development Program Committee/
Working Group

Hikkaduwa Small Hoteliers and Restaurant Association

Irrigation Department

kilometer

liter

Land Commissioner

Lanka Hydraulic Institute

vii



m
mi

mg

mm
MFAR
MPCS
MPPI]
NARA
NAREPP
NARLESA
NEAP
NGO
NTU
NWSDB
oIC

PD

ppt

PS

Rs

SAM

sec
SLLAAS
Sp

UDA
URI
UNDP
UN/ESCAP

WNPS
WTO

Conversion rate

meter

milliliter

milligram

millimeter

Ministry of Fisheries and Aquatic Resources
Multi-Purpose Cooperative Society

Ministry of Policy Planning and Implementation
National Aquatic Resources Agency

Natural Resources and Environmental Policy Project
Natural Resources. Energy and Science Authority
National Environmental Action Plan
non-governmental organization

Nephelometric Turbidity Unit

National Water Supply and Drainage Board
Officer-in-Charge

Police Department

parts per thousand

Pradeshiva Sabha

rupees

Special Area Management

seconds

Sri Lanka Association for the Advancement of Science

Species

Urban Development Authority
University of Rhode Island

United Nations Development Program

United Nations Liconomic and Social Commission for Asia

and the Pacitic
Wildlife and Nature Protection Society
World Tourist Organization

Rs. 49=USS 1.00

viii



Acknowledgements

The preparation of the Hikkaduwa Environmental Profile was possible because of
the abundance of information previously compiled by many Government and semi-
Governmental agencies. These agencies include the:

Central Environmental Authority

Cevlon Tourist Board

Coast Conservation Department

Department of Wildlife Conservation
Divisional Secretariat, Hikkaduwa
Irrigation Department

Lanka Hydraulic Institute

Ministry of Iisheries and Aquatic Resources
Ministry of Policy Planning and Implementation
National Aquatic Resources Ageney
Pradeshiva Sabha. Hikkaduwa

Urban Development Authority

Wildlife and Nature Protection Society
World Tourist Organization

Those non-governmental organizations which have contributed include the Glass-
bottom Boat Owners Association, the Hikkaduwa Hoteliers Association and the Hikkaduwa
Sanctuary Working Committee.

The numerous individuals who contributed are credited in the text or in Personal
Communications and are all thanked for their assistance in this publication. Any errors and
unpopular views that remain are assumed by the editors.



Foreword

The Coastal Environmental Profile of Hikkaduwa, Sri Lanka provides an excellent
summary of all the background information on Hikkaduwa town and Marine Sanctuary required
to proceed with management planning and implementation for the area. As part of the Special
Arca Management approach to planning, the completed profile concludes the first phase of
information gathering and synthesis before longer-term management can begin. The profile has
evolved from a simple compilation of secondary information to its present inclusion of primary
research findings and observations. 1t is the first publication on the environmental and
management status of Hikkaduwa and will open channels for management implementation
under the long term support of the National Environmental Action Plan.

This profile is a collaborative effort among all the agencics concerned with the
management of the Hikkaduwa arca and of the Marine Sanctuary. It summarizes the research
findings of the National Aquatic Resources Agency work which began in 1985, The important
points highlighted in the Hikkaduwa Management Plan prepared by the Urban Development
Authority are included. Recent observations of the Coast Conservation Department and
Department of Wildlife Conservation Officers are integrated along with the results of planning
meetings facilitated by the Coastal Resources Management Project {CRMP) project officers
Messrs, WAL Karunaratne Banda and Mahasen Fernando.

The Cevion Tourist Board has conducted several studies on tourism development in
Hikkaduwa which have provided much useful background and current data on the status of
urism through the assistance of Mr. S De Alwis. The Department of Fisheries has been
equally cooperative in providing information.

Although many individuals have contributed to the final outcome of this publication,
weveral have been essential in the process. Dr. 1.1 Samarakoon of the CRMP helped steer the
overall work: Mr. RUALD. B, Samaranavake of the Coast Conservation Department and Mr. C.
Javawardena of the Department of Wildlite Conservation have assisted with editing: Mr.
Mervvn Wijeratne of the CRMP kept administration on track: and G. Tantrigama of Sri
Tavawardenepura University has provided results of his research on ourism in Hikkaduwa.
The publication could nothave been completed without the editing and layout assistance of
Shawn Kellv of the University of Rhode Island and Indira Fernando of CRMP. The United
States Agencey for International Development is acknowledged for sponsoring a timely project.

[t is hoped that this coastal profile will encourage improved management of the coastal
resotrees of Tikkaduwa and stimulate a long-term process which can be replicated in other
coastal areas of Sri Lanka.

W.A. Jayasinghe
Director
Department of Wildlife Conservation



Preface

The coastal areas of Sri Lanka hold tremendous potential for environmentally
sensitive economic development. If development continues to degrade the environment,
however, all benefits to society will be lost. This prognosis is the same the worid over and
although the lesson is recognized by some in Sri Lanka, the lesson is not yet being heeded
by all. The Hikkaduwa coast is one of the most densely developed tourist sites in the
country. Many consider it a management problem without hope for improvement. But the
feeling of those who contributed to this profile is different. They suggest that the trend is
changing and that the environment of Hikkaduwa can be improved and maintained, the
marine sanctuary can be protected and the tourism industry can continue to prosper and
provide benefits to the local population.

Hikkaduwa is the site of an experiment called Special Area Management (SAM)
which will facilitate the realization of these positive changes. It is helpful to understand the
SAM approach to coastal management because this environmental profile is part of the
SAM process and is a fundamental step towards development of a dynamic management
plan for the arca. The unique feature of SAM is that although we are talking about a
‘profile” and a ‘SAM Plan’, implementation of management has already begun. When the
first meeting was held in Hikkaduwa in early 1993 to identify a list of management
problems of the marine sanctuary, the management or SAM process started. A key feature
of the SAM approach is that it is participatory for all the individuals, community groups,
agencices or businesses who have a stake in the resources to be managed. The SAM
approach facilitates consensus decision making which encourages participation in
management at all levels of government and the private sector.

Although the Hikkaduwa Marine Sanctuary is under the jurisdiction of the
Department of Wildlife Conservation, the history of management of the sanctuary indicates
that effective protection of the sanctuary will only occur when a majority of users and
stakeholders of the area are part of the management scheme. Simple enforcement of the
rules is easier said than done and has failed in Hikkaduwa in the past. And, although the
sanctuary is a management problem with bounded dimensions for a small marine area, the
larger coastal strip of the town is a much more complicated situation. Thus, the only
possible hope for improving the environment of the coastal strip of Hikkaduwa and the
surrounding areas which impact on the sanctuary, is a management model which is highly
participatory and at least partially voluntary.

Thus. the SAM approach, of which this profile is part, is a means to support
integrated and participatory management of the Hikkaduwa SAM area. It will build on
existing laws and regulations but will not be totally dependent on these. Rather, it will
depend on the dynamic actions of community groups in collaboration with local and

Xii



national government agencies responsible for managing the site. The SAM approach has
proven successful in other Asian countries and is being adapted to the siwation in Sri
Lanka. It can provide a model for the National Environmental Action Plan (NEAP),
supported initially by the World Bank to ensure that effective integrated natural resources
management begins in Sri Lanka. And, it will integrate the local economy, mostly
supported by tourism, with a management approach which considers harnessing locally
senerated tourism revenues for environmental management.  The potential for success
through SAM is promising as long as all concerned are open to the process and collaborate
to make it work. Let us proceed!

Alan T. White
Manager
Coastal Resources Management Project
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MAJOR ISSUES AND CONFLICTS IN HikkADpuwa
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Chapter 1
INTRODUCTION

Background on Hikkaduwa

In recent years, the pace of development in Sri Lanka has gradually accelerated.
Gross National Product (GNP) has averaged a yearly growth rate of 4.3 percent between
1980-1990 (Central Bank of Sri Lanka, 1991). It increased to 4.6 percent in 1991, and
with the Government’s push for a stronger free-market economy, is likely to increase
further in coming years. As an island nation, much of Sri Lanka’s development is
associated with maritime activities. The growth rate of the tourist industry in particular,
especially in coastal areas, is expected to increase significantly. Growing international
trade and commerce has resulted in increasing population shifts to the coasts, especially in
the south. southwest and west (Baldwin, 1991). According to the 1981 census, 5.04
million people., or 34 percent of the total population lived in coastal Assistant Government
Agent (AGA) Divisions.

With the accelerated pace of development, however, comes the tendency to
overexploit resources, iacluding coastal resources, beyond sustainable limits. This has
resulted in not only environmental degradation, but also in a widening gap between the rich
and the poor. In coastal areas, environmental problems are manifested by destruction of
coral reefs, clear-cutting of mangroves, sandmining, overfishing, coastal erosion, water
pollution and loss of biological diversity. Thesc problems are exacerbated by the
sociological problems and conflicts that result between different user groups. In many
coastal areas. tourism has supplanted fishing as the most important econoinic activity. In
Sri Lanka, these problems are the result of the increased intensity of development, coupled
with the general lack of planned and coordinated management of coastal, and other natural
resources.

In 1966. the Government of Sri Lanka adopted a policy of encouraging private
sector investment in the tourist industry (Harris et al, 1967). The south coast area was
identified as a major tourism development area. In order to stimulate activity, the
Government offcred a package of fiscal incentives to the private sector. Now, the beach
areas of Hikkaduwa have developed into one of the most popular tourist areas of Sri
Lanka. The main attractions are the coral reefs, beaches, scenery and quality of the marine
environment in general.

Hikkaduwa is tocated on Sri Lanka's southwestern coast in the Galle District of the
Southern Province. approximately 100 km south of Colombo and 15 km north of Galle, at
latitude 6°09°N and longitude 80°08'E (Figure 1.1). A Multiple Use Marine Sanctuary,
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45 ha (1 ha=2.471 acres) in extent and consisting of the reef lagoon and adjacent areas, was
declared in May 1979 through the Fauna and Flora Protection Ordinance under the Department
of Wildlife Conservation. It is the first of only two marine sanctuaries in Sri Lanka resulting
from recommendations for about 20 marine protected areas. Recently, a proposal was made
and approved to expand the size of the Sanctuary to 100 ha (FFigure 1.2).

Today the local cconomy of Hikkaduwa is driven primarily by the tourist industry.
Surveys show that over 1,500 people are directly employed in the industry and there are
over 300 tourist related establishments (CTB, 1992b). Most of the establishments are
owned by people living in the area and the total revenue generated in 1992 was around
Rs. 188.16 million (SUS 3.84 million) (De Alwis, 1993; Tantrigama, 1994).

Along with its increased popularity and development. however, have come a host of
environmental and sociological problems. These problems for which iminediate
management attention is required, include:

« Degradation of the coral recf;

« Declining coastal water quality:

« Depleted coral fish populations;

e Sedimentation of the coral reef;

o Inadequate solid waste disposal systems;

o Coastal erosion:

« Inadequate anchorage facilities for fishing boats;
« Increasing traffic congestion; and,

« Contlicts between different user groups.

Hikkaduwa is the most striking exanple in Sri Lanka of the problems resulting
from unplanned and uncoordinated tourism development. The repercussions of this have
adversely affected the environmental and sociological attributes, which are its main tourist
attractions. It is still possible, however, to reverse these negative trends and rchabilitate
degraded natural resource quality by addressing the various management problems in a
well-planned. systematic and integrated manner.

Special Area Management (SAM) for Hikkaduwa

The Department of Wildlife Conservation (DWLC), the Coast Conservation
Department (CCD), and the National Aguatic Resources Agency (NARA), with assistance
from the Coastal Rzsources Management Project (CRMP) of the Natural Resources and
Environmental Policy Project (NAREPP) are initiating a Special Areca Management (SAM)
program at Hikkaduwa. The overall objective is to develop and implement a local-level,
coastal resource management plan by facilitating the participation of government agencics
and community groups. using a community-based and multi-sectoral strategy, in which the
local community is encouraged to assume a primary role in planning and implementation.
The sccond volume of Coastal 2000: kecommendations for a Resource Management
Strategy for Sri Lanka’s Coastal Region (Olsen et al, 1992) produced by CTD and the
CRMP (Sri Lanka). strongly recommends a policy of “participatory resource management™
at the local level using the Special Area Management approach. The Coastal Zone
Management Plan (CCD. 1990) approved for implementation by the Cabinet of Ministers
in 1990 also points out the need for community participation in the planning and
imnlementation of management strategies.  Such an approach can result in effective
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resource management, as well as tangible benefits to be derived by the community. The
sense of community ownership of activities, whereby the community assumes a role as the
custodian of the resources, is the key to this approach as discussed in a concept paper on
Special Area Management by Wickremeratne and White (1992). The SAM approach to
coastal resource management has proven its effectiveness in several successful projects in
Southeast Asia (White, 1989). It can now provide a model for implementation of the
National Environmental Action Plan of Sri Lanka.

The overall SAM area of concern is shown in Figure 1.1, Although the entire
SAM area covers 403.5 ha as discussed in Chapter 2, a smaller portion including the
marine sanctuary and the adjacent coastal strip are of immediate importance for the SAM
planning cfforts.

Yast Management Efforts

After the Hikkaduwa Marine Sanctuary was declared in 1979, NARA took a lead
role in documenting the status of the coral reef and recommending management actions for
the sanctuary. A management plan and zonation scheme for the sanctuary was devised and
combined with a larger arca development plan for Hikkaduwa under the Urban
Development Authority in 1985, This plan, discussed in Chapter 7, has not been
implemented but highlights the concern of government and the Hikkaduwa community for
managing the arca. Thus. the present Special Area Management program builds on past
experience.

The Hikkaduwa Environmental Profile

The compilation of this environmental profile is one of the first steps in the
formulation of a management plan. The profile serves as a source of background
information and baseline data on the project area, providing a broad perspective on the
physical, biological and socio-cconomic characteristics, the institutional and legal
framework, and the management issues and opportunities for management. Its objectives
are to:

« Identify the constraints, oppportunities and objectives for management and
development of the coastal resources associated with the Hikkaduwa Marine
Sanctuary;

« Define management issues which should be addressed by the SAM Plan;

« Provide a source of information to be used by policy-makers, planners, implementing
agencies, rescarchers and individuals;

« Synthesize mapped information which will constitute a visual databasc;

« Compile baseline information for monitoring and assessing trends in environmental
change resuiting from the SAM process: and

« Provide a source of information for cnvironmental inipact assessments of development
projects within the SAM implementation area.

Information for this profile was collected from secondary sources consisting of
published and uppublished documents, maps, government files, gazette notifications and



6

acrial photographs. and from primary sources based on short-term investigations,
interviews with local residents, government officials and specialists, and group discussions
at the community level.

As yet. no coastal resources management projects using the SAM approach have
been implemented in Sri Lanka.  There is, however., widespread acknowledgement that
immediate attention is cequired for coastal resource management, and to be effective, it is
necessary for the implementing agents to catalyze the active participation of local
communities and cconomics in the process. The implementation of the Hikkaduwa SAM
plan can result in effective coastal resource management. as well as provide valuable
lessons for other such future projects to be undertaken in Sri Lanka. whether they be in
coastal or other sensitive environmental arcas.



Chapter 2
GLEOGRAPIY AND PrysicAL SETTING

Climate

Hikkaduwa is located in Sri Lanka’s wet zone on the south coast as shown in Figure
1.1. Annual rainfall in the area has averaged 2.073 mm for the last 10 years (Figure 2.1).
There are two distinet rainy seasons. the southwest monsoon from mid-April to mid-June,
averaging about 280 mm:month. and the northeast monsoon from mid-September through
November. averaging about 255 mm/month. The driest part of the year is January through
March. averaging 75 mm month. The windiest time of year generally coincides with the
southwest monsoon.  Data collected for the last 10 vears for Galle, whicl: is representative
of Tikkaduwa, shows that from May 1o October the average wind speed is 10.9 km/h,
whereas from November to April it averages 6.5 kin/h (Figure 2.2). There is little
vartation in the mean monthly temperature. Temperature data for Galle, which again is
representative of Tlikkaduwa. shows that the average range is from a low of 26.2°C in
January to a high of 28.1°C in April (I'igure 2.3).

350

300

200

150

Millimeters per Month

Jan Feb Mar Apr May Jun Jul Aug Scp Oct Nov Dee
Month

Figure 2.1 Mean monthly rainfall for Hikkaduwa area, 1983-1992 (Meteorology Departinent)
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Land Characteristics

The land extent of the SAM area is 403.5 ha and is comprised of 13 Grama
Niladhari (GN) Divisions which are the smallest national administrative units (Figure 1.1).
The GN Divisions range in size from 54 ha, Kudawewala, to 11 ha, Narigama (Table 2.1).
The arca is generally Jess than 30 m in elevation and is drained by the Hikkaduwa River
and its feeder streams. The main focus of SAM activities, however, will be in a much
smaller area defined by the Marine Sanctuary and the land arca immediately adjacent to it,
and along the beaches adjacent to and south of the Sanctuary. This area is generally
between Galle Road and the shoreline, located in the center of Hikkaduwa town and
continuing south almost to Kumarakanda.

Table 2.1 Size of the 13 Grama Niladhari Divisions in the
Hikkaduwa SAM area (CRMP, 1993)

G.N. Dwvisions Size (ha)
Totagamuwa 42.5
Wellawatta 43.5
Hikkaduwa Town 29.2
Wawulagoda West 18.2
Wawulagoda East 22.3
Panangoda 25.9
Wewala 273
Narigama: Wallabada 44.9
Narigama 11.0
Kudawewala 54.0
Thiranagama/Wallabada 25.8
Thiranagama 21.9
Patuwatha 37.0
Total 403.5

Coastal Waters

The Sanctuary is located between the “Fisheries Harbor™ groyne to the north and
the Coral Gardens Hotel to the south, and extends secawards out to the Rocky Islets. (The
grovne was built by the Irrigation Department in 1960 to prevent sand bar formation at the
mouth of the Hikkaduwa River. The area protected by the groyne was subsequently used
by fishermen to anchor their boats and called the “Fisheries Harbor™).

A hyvdrographic and ccological survey conducted by the National Aquatic Resources
Ageney (NARA) in 1987 showed that most of the sca floor seawards of the fringing and
fagoon reefs lies at a depth of 4 to 33 m. It is covered with greenish silty sand composed
mainly of coral debris. Most of the sea floor west of the Rocky Islets have a ridge and
valley topography indicating high energy wave covergence and divergence.

There is very little variation in water temperatare in a depth range of 5-30 m,
30.17C at S mand to 29.6 °C at 20 m). There is also little variation in salinity at
different depths, averaging about 36.3 ppt, +/- 0.6 ppt (Table 2.2). The average nitrite
and orthophosphate levels are 5.21 and 21.76 mg/liter respectively.

Surface currents within the reef area initially flow in a northeasterly direction.
Subsequently they flow parallel to the beach, then in a northwesterly direction towards the
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Table 2.2 Average water temperature and salinity at Hikkaduwa
(NARA, 1987)

Temperature (C) Salinity (ppt)
Depth (m) (Number of Samples) (Number of Samples)
0 - J6.8(13)
5 30.1 (18) 36.5 (10)
10 30.1 (15) 36.2 (14)
15 29.8(1)) 36.3(12)
20 29.6 (08) 35.7 (08
25 29.9 (05) 36.1 (05
30 30.0 (03) 36.7 (03)

Table 2.3 Maximum and minimum monthly wave heights at Hikkaduwa (LHI, 1991 )

Significant Average Zero Maximum
Wave Height (m) Crossing Wave Wave Height (m)
Period (sec) (m)

Month Maximun/Minimum Maximum/Minimum Maximum/Minimum
Oct '88 1.51 0.62 9.90 4.78 242 0.91
Nov 215 0.57 8.77 3.97 311 0.81
Dec 0.87 0.44 9.48 4.05 1.74 0.66
Jan '8Y 1.19 0.40 9.58 3.98 1.91 0.57
Feb 1.23 0.42 9.32 3.76 2.20 0.58
March 0.91 0.40 11.28 3.84 1.54 0.63
April 1.93 0.68 9.46 4.75 3.15 1.05
May 2.80 0.92 8.11 4.62 4.20 1.43
June 2.49 1.21 7.97 5.02 4.29 1.78
July 2.17 1.25 7.28 5.44 3.42 1.81
Aug 3.07 1.22 7.36 4.86 442 1.80
Sept 2.50 1.00 9.24 4.85 3.85 1.49
Oct 2.23 (.88 6.82 5.04 3.63 1.37

sca and finally move back in the direction of the breakwater. The speed of the surface
current ranges from 12 em/sec to 34 cm/sec. At a depth of 1 m, the current speed is 25
cm/sec (NARA, 1987).

During a one year period from October 1988 to October 1989, the maximum
recorded tidal range did not exceed 0.8 m and the mean tidal range was about 0.4 m (LHI,
1991). The maximum water level recorded was 0.6 m in April and the minimum was
-0.52 m in July. The monthly variation of the water level was about +/- 0.1 m and the
average monthly mean value was about +/- 0.05 m.

The maximum and minimum significant wave heights for the southwest monsoon
period are 3.07 m and 0.92 m respectively. For the northeast monsoon the heights are
1.23 m and G.4 m respectively, and for the inter-monsoon period, 2.23 m and 0.4 m
respectively (Table 2.3).
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Summary

The most dominant feature of the coastal setting in Hikkaduwa is its exposure to the
high wave energy of the Indian Ocean during the southwest monsoon period of April to
August or September. For about 6 to 7 months of the year, the waves and currents limit
access to the marine environment and imposes a natural control on tourism and fishing.
This exposure also impacts the beaches, causes erosion and makes the coral reef arca
generally inaccessible at these times. However, the coral reefs, especially those within the
Sanctuary, mitigate-these forces to some extent within their immediate vicinity.



Chapter 3
NATURAL RESOURCES

Sri Lanka, endowed with an abundance of natural beauty and environments, draws
an increasing number of foreigners cach year. Tourists were originally attracted to
Hikkaduwa in particular by the clean, sandy beaches, sunny climate, unpolluted coastal
water, well-preserved coral reefs, and abundance of diverse marine organisms. Though
large numbers of tourists continue to come to Hikkaduwa, the health of the coastal and
marine environment has deteriorated significantly since the late 1970s. The need to
preserve and improve the quality of the natural resources of the area is well-recognized, so
that tourists will continue to come and so the local cconomy will remain vibrant, The
important natural resources of Hikkaduwa and their condition are described below.

Beaches

The sandy beaches at Hikkaduwa are a primary attraction for both tourist and
tourist related businesses which has resulted in overcrowding. There are two distinct
sections of beach which extend for about 4 km, at times intermittently, between the
Hikkaduwa River and Kumarakanda to the south (Figures 1.1, 5.3 and 5.7). Itis a
concave curved beach with cyclic processes causing alternating local erosion and aceretion.
The beaches within the SAM area are moderately affected by natural erosion. (The
problem is exacerbated by the heavy use of the coast and coral mining on the outskirts of
Hikkaduwa town center.)

The northern section, from the Hikkaduwa River to the Sanctuary’s southern
boundary by the Coral Gardens Hotel, is mostly occupied by large hotels, with sections of
sandy beaches and rock revetments.  These beaches, which include those of the
Wawulagoda West and the northern part of the Panangoda Grama Niladhari (GN)
Divisions, are generally small, intermittent and fronted by coral reefs.  Although the
overall fevel of beach use is much less than the southern section, because of the restrictive
size. the density of beach use is much higher (see Chapter 5). The live coral formations
meet both the headland and the harbor, thereby blocking any significant longshore supply
of sand. At the same time, breaches in the reef cause a regular loss of sand from the arca.

The southern section extends from just beyond the southern boundary of the
Sanctuary to Kumarakanda. A sandy beach continues from several meters past the
southern boundary of the Coral Gardens Iotel to the south. This arca includes the
southern part of the Panangoda and Wewala, Narigama/Wallabada, Thiranagama/
Wallabada and Patuwatha GN Divisions. This is where the majority of the smaller,
“informal™ tourist establishments are located. It is separated from the northern section by

12
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a rocky “mid-section™ near the Coral Gardens Hotel. The beach here is much more
extensive than the northern section beaches. There are rocky reefs along this area, but
with very little coral. During the tourist scason, the intensity of beach use is very high.

For both sections, the beach is generally narrow, from 5 to 50 m wide, depending
on the season. During and immediately after the Southwest monsoon, from late May to
late September, sand is lost and the beaches are non-existent in some places.  After the
monsoon. the beaches are restored through the natural transport of sand. The beaches are
also confined by structures such as Hotels and the Galle Road, which runs parallel, 100 m
or less from the shorceline.

Coastal Water Quality

The water quality in the Sanctuary and nearby coastal areas is variable. There are
several sources of direct and distributed discharges of wastes, which include:

o A primary treatment direct discharge from the Coral Gardens Hotel
and scveral other large hotels:

o Indircct discharges from smaller (30-60 room) hotels and other
establishments:

« Direct discharges from two brackish water canals;

« Dircct discharges from glass bottom and fishing boats anchored in
the area: and.

« Stormwater drain outfalls which spill rainwater and general runoff
from the highway and surrounding areas.

A one-year monitoring program conducted by NARA from June 1993 through May
1994 has determined the relative extent of pollution in the area (De Alwis et al, 1994).
Parameters measured were 1) physical (turbidity. pl, dissolved oxygen (DO)); 2) chemical
showing nutrients (nitrates, nitrites, phosphates, ammoniacal nitrogen); 3) chemical indicating
level of pollution (biochemical oxygen demand (BOD)); 4) bacteriological indicator of pollution
(faccal coliform bacterial counts); and 5) productivity (cholorophyll a). The sampling sites
are shown in Figure 3.1 and described in Table 3.1 which indicates the variation in
exposure to potential pollution sources among the sampling points. Two of the sampling
points were close to direct discharges of hotels on the Sanctuary beach and one was a
control site in clean water. The methods used were standard for the parameters measured
and are described by De Alwis et al (1994). In addition, the study group consulted 34
hotels and restaurants in the Hikkaduwa beach arca to determine the number of guest nights
per vear, the amount of waste generated, the method of disposal of wastes and the amount
of water consumed.

The results (mean values, minimum and maximum levels, standard deviations) of
water quality measurements for all the sampling sites and parameters measured during the
12 month period are shown in Table 3.2.

[n the sanctuary sampling sites (Stations 1-4), the physical parameters did not vary
much during the vear and do not display extreme or unexpected values. The nutrient
values were higher during the months of July through November but not significantly.

BOD in the sanctuary varied between I and 8 mg/liter indicating the buffering
capacity of marine waters. BOD exceded the tolerance limit set by the Sri Lanka Standard
Institution and the Environmental Quality Standards of the Central Environmental
Authority (CEA) on one occasion at Stations 1 and 3 and twice at 2. TFaccal coliform
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Figure 3.1 Water quality sampling stations for survey of June 1993 - May 1994 (De Alwis et al, 1994)

Table 3.1 Description of sampling stations Jor water quality study (numbers shown on Figure 3.1)

Station No.

Description

! Healthy coral reef arca in the sanctuary

2 Shallow water area near the beach where bathing is common

3 Healthy coral reet arca in the sanctuary

4 Shallow water arca near the shore where boats are anchored, hotels concentrated in
close proximity to this site

5 Fresh water stream outlet and where sand bar usually prevents water flow

6 Shallow water area where the effluent from Coral Garden Hotel is located

7 Fisheries harbor, avout 50 fishing boats anchored and operated from this place

8 The mouth of the mijor fresh water inlet, Hikkaduwa River; free mixing of sea water
was observea and no sand bar formation was recorded and stream flows throughout the
vear without any obstacle

9 Upstream ot the Hikkaduwa River, originates and flows through an agricultural area:
salinity of the water changes due to daily tidal variations: bathing activities were
observed

10 Mawakada canal flows through a built up area; water flow blocked by sand bar and
fMuctuates with precipitation

I

Induruwa, unpoelluted site selected for the comparison of water quality with the area
under consideration in Hikkaduwa

Effluent 1 (E1)  Efftuent released regutarly from the Coral Garden Hotel after treating biologically at

the inhouse treatment plant

Effluent 2 (E2)  Liquid wastes released from the Coral Rock Hotel depending on season




Table 3.2 Results of water quality sampling from 11 stations and 2 effluent outlets in the Marine Sanctuary and the surrounding area (De Alwis et al, 1994)
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bacteria varied from 0 to 1080/100 ml in the sanctuary sites and did not surpass the
standards of CEA.

The Hikkaduwa River (Station 9) and the Mawakada canal close to the Coral
Garden Hotel (Station 10) release water (o the Marine Sanctuary. The water quality was
variable and coniained considerable evidence of pollution. The comparison of the
measurements are shown in Figure 3.2 for the key indicators of pollution for all the sites
monitored.

The Hikkaduwa River had good levels of dissolved oxygen whereas the Mawakada
canal showed low DO levels with anoxic conditions noted on one occasion. BOD was also
high in the Mawakada canal. Faccal coliform counts obtained from the Hikkaduwa River
varied from 10 to 3600 ceils/100ml and counts in the Mawakada canal went as high as
7200/100 ml indicating contamination of the water in both sources (Figure 3.2).

The water quality in the enclosed fishery harbour showed comparatively higher
levels of nutrients. faccal coliform and BOD as sampled from Station 7.

The hotel effluent sampling sites showed high BOD and faccal coliform counts in
the effluent released. Results also revealed that the high BOD of the effluent from the
Coral Garden Hotel was quickly reduced after mixing with sea water. This was also true
for high faccal coliform bacteria upon mixing.

The questionnaire survey results, shown in Table 3.3, indicates the maximum
potential BOD, phosphate and nitrogen contributed per day to the marine environment from
the beach hotels. The levels indicated in Table 3.3 are dependent on the number of people
staying in the hotels ina month and assume that the waste is released into the environment,
which is not always the case. Thus. BOD loading to tlic environment varies by the month
as shown in Iigure 3.3, The highest loads occur from November to March, during the
peak tourist season.

It is noted by De Alwis et al (1994) that all the hotels, except one, released their
cffluent on land. Only the Coral Garden Hotel has a treatment plant for liquid wastes. All
the other hotels have soakage pits and septic tanks.  Although soakage pits and septic
systems arce gencerally effective if their design capacity is not surpassed, ground water as
well as beaches are gradually polluted by seepage during rainy periods. Further,
overflowing of concrete tanks, cracked septic tanks and deliberate pumping of sewage
cifluents into the sanctuary were noted during the study period.

Tahle 3.3 Potertial pollutant loads froin hotels on the peach environment of Hikkaduwa
(De Alwis et al, 1994)

Month Total number BOD Phosphate Nitrogen
Year 1993 of guest nights Kg/day Kg/day kg/day
January 23068 14.53 1.08 5.38
February 21452 13.5 1.0 5.0
March 21543 13.57 1.005 5.02
April 13022 8.2 0.61 3.04
May 9149 5.76 0.43 2.1
June 7367 J.64 0.37 1.72
July 6168 389 0.29 .44
August 14338 9.03 0.67 3.35
September 11835 7.46 0.55 2.76
October 11239 7.08 0.52 2.62
November 15168 9.56 0.71 3154
December 19945 12.6 0.93 4.66
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Figure 3.3 Potential BOD loads per month from a sample of 34 hotels (De Alwis et al, 1994)

In suinmary, the water quality of the Hikkaduwa Marine Sanctuary is still suitable
for recreational use and for the healthy growth of the coral reef. Water quality in the
sanctuary area has remained relatively unpolluted because of the buffering action and self-
purification capacity of the sea water. Nevertheless, there is little room for complacency
because loads of BOD, total nitrogen, total phosphates and bacteria counts indicate
considerable pollution present in close proximity to the sanctuary. The sources of this
pollution are two brackish water canals, the direct discharge of one hotel, indirect
dischages (scepage or pumping) from other hotels, direct discharges from glass bottom and
fishing boats and indirect runoff from the highway area.

The hotel pollutant contributions are point sources and can be managed but the
canal water ways represent a collection of wastes from many dwellings and businesses.
Coral growth is very poor in the immediate vicinity of the canals due to this nutrient
pollution and increased sedimentation. The sediments come from upper watershed
deforestation and beach crosion.

Coral Reefs

Coral reefs are a primary tourist attraction at Hikkaduwa, but as in other locations
in Sri Lanka have suffered ext2nsive degradation. Long-time residents of Hikkaduwa have
stated that “entire sections” of reef have been destroyed. In recent years, the prevalence of
coral mining has decreased in the immediate Hikkaduwa area. The large number of glass
bottom boats operating without regulations, are now the main cause of coral reef
destruction within the Sanctuary. The boats hit the corals, anchors are dropped, tourists,



foreign as well as Tocal, stand and walk on the corals. Anchoring and ¢.amping of oil by
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fishing boats is also a major problem. In addition. potluted water from tish holds and waste

oil are dumped directy into the Sanctuary. The reef has heen completely destroyed where
the fishing boats are anchored.  Further. fishermen continue to widen the gap in the reef in

rront of the Cooperative Beer Garden Restau -ant to bring Targer boats o the Sanctuary.
Sedimentation ot the coral reet s another cause ot degradation. Much ot this sediment s
stirred up and deposited on coral as a result of boat movement within the Sanctuary.

The remaining coral reefs occur primarily as fringing reets in the Sanctuary

hetween the Coral Gardens Hotel to the south and the Fisheries Harbor groyne to the north

(Fieure 3.4y The reef extends for about 130 m scawards before dropping to sofi sebstrate
at 710 mo The reetis separated from the shore by o 2-3 modeep channel parallel to shore.
In the ~outh. it abuts directly onto the shore. Spur and groove formations are found on the

seaward fiace of the reet. particalarly in the southern section. There is generally no marked

coral conation. A\ series of sandstone and rocky substrare reets are also found just bevond
the Rocky Istets at about 20 m. These are scattered with occasional coral colonies anel
CSOTZONKINS.

Survevs were conducted by NARA in 1985, 1992 and 1994 10 assess the condition
of the coral reet within the Sanctuary. Information cotlecied during the surveys included
the status of the coral reef. extent of live hard coral cover. dead coral, live soft coral, reef
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substrate, algae and sea grass: and the abundance and diversity of reef fish. The effects of
anchoring boats within the reef lagoon, use of glass bottom boats. discharging waste water
from hotels and prevalence of reet walking and ornamental fish collection was also noted.

Iive Tine transeet surveys were conducted within the reef lagoon, and one transect
was conducted on the seawird reef stope and reef edge area in 1985 and one near the
Rocky Islets in 1994 (Figure 3.4). Permanent transeet points could not be fixed in 1985
due to the removal of pegs by snorkelers and others. In 1994 five permanent transects
were faid within the reef lagoon and one was laid on the northeastern side of the Rocky
Islets. Lach ransect was 50 metres in length and was laid perpendicular to the shore.,
They were Taid from the reef crest towards the shore. The distance between the transeets
within the reef lagoon was approximately 75 to 100 metres (Figure 3.4). The results of the
surveys m 1985 (De Silva and Rajasuriva) and 1994 (Rajasuriya) are summarized in Tables
3.4and 3.5 respectively.

In 1985 live hard coral cover was 18.8 percent within the reef lagoon. dead coral
29.0 percent and coral rubble 8.2 pereent. On the reef slope and edge. no coral damage
was observed. Soft corals were among the dominant groups with a cover of 40 pereent. A
relatively uncommon marine alga. Cunderpa filicoides (Ranatunga and De Silva, 1986). yet
Lo be recorded in Sri Lanka. was one of the dominant areen algae on the reef slope at a
depth of 5-10 m. In general. there s litle seagrass and algae in the area. Overall. the
coral diversity was relatively high with 60 species of hard coral distributed among 31
genera of which 17 species and 3 genera were new records for Sri Lanka (De Silva and
Rajasuriva. 1983). Table 3.6 lists the coral genera and species observed in 1994 which is
shightly less than in 1985,

In 1992 and 1994, NARA conducted surveys to note changes in reef structure,
health of the reef and user patterns (Rajasuriva, 1992: 1994). Because permanent transects
could not be established in 1985, transect lines were laid as close as possible to the
previous locations. Ystimated live coral was 22 percent in 1992 and 34 pereent in 1994 as
shown in Table 3.5, The increase in coral cover is significant for the reef lagoon and
indicates that it is at least stable. However, live coral cover along transect 4 which is
located where the fishing boats are anchored has decreased considerably from 21.7 percent
i 1985 10 13.2 pereent in 1994 whilst the amount of dead coral has increased from 77.9
pereent in 1985 10 86.8 percent in 1994 (Tables 3.4 and 3.5).

De Silvaand Rajasuriva in 1985 recommendéd zoning the Sanctuary for different
uses (Figure 3.5). Although the proposed zonation was not implemented., it is useful (o
refer w it because they demarcated the zones aceording to user patterns within the
sanctuary. The following was their analvsis in 1985:

Zone A (general use): The dominant form of coral within this arca belongs to the
family Acroporidac. Thev are mostly the branching species of Acropora and foliaceous
types of Montipora. “The live coral area is confined 1o the southern section of this zone.
due to constant disturbance in the middle and northern sections. This disturbance is mainly
from the anchoring of fishing boats within the reef lagoon. glass bottom boats ramming the
coral reel and visitors walking on corals. Corals in the vicinity of the anchorage have been
almost otally destroved as the fishermen have now increased the size and length of the
anchor chains. Increased siltation was also noticed in the northern part of zone A,
However, coral regencration was observed on some coral patches.



http:Ranatunl.ga
http:dischargi.jn

21

Table 3.4 Percent coral reef substrate cover in the Marine Sencinary 1985 (De Silva and Rajasuriva, 1985)

Substrate Triansects? Mcean
] 2 3 4 S O (without 6)

Sand 330 J04 45.5 47.6 229 20.0 40.
Coral Rubble : - 38 - 37.2 - 8.2
Dead Coral 17.6 332 344 30.3 29.6 - 29.0
Total Dead

Substrate 01.5 73.6 R3.7 77.9 8Y.7 20.0 77.3
Live Hard Coral 3.7 18.2 16.3 21.0 6.4 40.0 18.7
Lave Sort Coral - - - 0.70 - 40.0 (.2
Fonal Live Coral 31.7 18.2 16.3 21.7 6.4 80.0 18.9
Alvae Scagrass 6.8 ®2 0 0.40 18 0 3.8

© See figure 3.4 for locations
1 = Infront of Posicdon Diving Station

2 = In front of Coral Rock Hotel

3 = In front of Co-operative Beer Garden Restaurant

4 = In front of Dharshana Guest House

5 = Between Coral Rock Hotel and the Blue Coral Hotel
6 = Scaward Reef slope

Table 3.5 Percent coral reef substrate cover in the Marine Sanctuary 1994 (Rajasuriya, 1994)

Substrate Transects* Mcan Mean
1 2 3 4 5 6 (without 1)

Sand - 1.1 - 25.1 30.1 26.0 13.7 16.5
Coral Rubble 8.9 2.8 4.6 - 9.3 12.2 6.3 5.8
Dead Coral 13.7 13.1 47.9 9.7 - 11.3 15.9 16.8
Rock (old Coraly 11,6 33.0 0.5 24,7 25.8 3.4 15.4 16.4
Other Sediment 1.0 5.4 4.1 27.3 - 2.2 6.7 7.8
Damaged Coral - 5.8 35 - - - 1.6 1.9
Total Dead

Substrate 34.2 55.8 60.6 86.8 65.2 55.1 59.6 64.7
Live Hard Coral  65.8 43.80) 39.4 13.2 30.4 42.0 39.1 33.8
Live Soft Coral - - - - 0.7 0.2 0.2 0.2
Total Live Coral  65.8 43.80 3194 13.2 31.1 42.2 39.3 34.0
Algae:Seagrass - 0.4 - - 3.70 2.7 1.10 1.30

= See figure 3.4 for Jocations

I = Near Rocky Islets

2 = Between Coral Rock Hotel and the Blue Coral Hotel

3 = Infront of Underwater Diving Instructors Diving Station
4= In front of Dharshana Guest House

S = Infront of Cooperative Beer Garden Restaurant



tJ
tJ

FISHERIES

SUB LITTORAL

ZONE

s |REEF Lacoon. -

REEF

.. GENERAL ZONE'A'

o

<

HARHCUR
RESEARCH
!:‘ E
I
- U
[o] 1/4km

Tr
Y CORAL u.mdgr,""'
i HOTEL 7
Coral o
7 .. 9
e &
GENERAL ZONE 'B'
HIKKADUWA
HOCKY ISLETS
3oLy -
LEGEND
\ MAIN ROAD
\ MINOR ROAD
\1 RAILROAD
e 1
N i WAT ERWAY
1 o

Figure 3.5 Zonation of Hikkaduwa Marine Sanctuary

proposed by De Silva and Rajasuriva, 1985

Table 3.6 Coral species recorded for Hikkaduwa Marine Sanctuary, December 1993

(Rajasuriva, 1994)

Family: Acroporidae
Acropera formosa
Acropora anthocercey
Acropora robusta
Acropora soluarivensis
Acropora aculens
Acropora hvacinths
Acropora spp
Montipora aequitiberculaia
Montipora verrucosa
Montipora spp

Family: Apariciidae
Pavona variny

Pavona minuta
Gardmmeroseris planilata

Family: Astrocoeniidae
Stvlococniella euentheri

Family: Dendrophyliidae
Turbinaria peltata
Tubusirea sp

Family: Faviidac
Favia fuvuys

Favia speciosa

Favites flexuosa
Favites abdita
Goniastrea edwardyi
Goniastrea retiformis
Montastrea curta
Moniastrea valenciennesi
Platygyra lamelling
Platvgyra sinensiy
Leptoria phrygia
Cvphastrea chalcidicum
Plesiastrea versipora
Lchinopora lamellosa

Family: Fungiidae
Podabacia crustacea

Family: Pocilloporidac
Pocillopora damicorniy
Paocitlopora verrucosa
Pocillopora evdonxi

Family: Poritidae
Porites sp
Goniopora sp

Family: Mussidae
Symphyilia recta
Symphyilia radians
Acanthastrea echinata

Family: Merulinidace
Hydnophora exesa
Hvdnophora microconos

Family: Oculinidae
Galaxea fuscicudaris
Galaxea astreatu

Family: Thamnasteriidae
Psammacora contiyna

Camily: Mitleporidae
Millipora platvphvllia

Family: Stylasteridae
Distichopora violacea
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Zone B (general use): Live coral patches in reasonably good health grow around the
Rocky Islets, which are located in this zone. Due to heavy visitor pressure, however,
some have been damaged. Most glass bottom boats operate within this zone.  Although
this zone contains the highest amount of live coral the abundance of reet fish was relatively
low

Research Zone: Visitor pressure is less in this zone due to the prevailing strong
currents. Siltation is evident, especially in the Tower sections of the coral patches.
Although Hive corals were in relatively good health, reef fish were mostly absent. The reef
close to the Fisheries Harbor grovne is covered by municipal refuse that may have been
carried by currents and deposited as a result of breaching on the southern side of the
crovine  Long-term effects of sand transport through this breach are unknown,

Reef Fish

I-ish abundance and diversity were recorded along the same transects used o
measure the coral cover in 1994, Fish were counted v an arca of 500 square metres per
transedt which consist of five metres on either side of the transect and the water column
above the transect. The time elapsed per transect was approximately 30 minutes.
Althoueh the overall diversity of reef fish is fair. 168 species belonging to 76 genera
distributed among 40 families (Table 3.7). the abundance and density of fish has decreased
over the last 13 vears. This can mainly be auribuied to the removal of tropical fish for the
aquarium trade and also to the disturbance caused by boats. Glass bottom boat owners
indicated that nets are laid on the deeper sections of the reef to trap spiny lobsters. These
nets reduce reet fish populations. Dynamite fishing occasionally oceurs just outside the
Sanctuary s southern boundary. Fishing, using traditional methods is allowed within the
sanctuary . The major portion of the catch which is seasonal include Herrings, Rabbit
fishes. Needlefish and Mackerels. Occasionally other cotourful reef species such as
Oriental Sweetlips and Wrasses are also caught. Pollution caused by hotel wastewater is
expected to adversely atfect the coral and reef tish. as well as reducing underwater
vistbility

The 1994 rescarch establishes baselines for diversity of fish, coral and their
abundance.  As shown in Table 3.7, the mean number of species observed per transect is
T1 6 species per 300m . The fish abundance for those species counted is a mean of 619.5
tish individuals per 300m°. These numbers will be extremely useful to note changes, by
monitoring the reet fish community in vears to come.

Mincerals

Coral reet Himestone is the most important mineral in the arca. Limestone is found
mainly along the coast, with secondary deposits upto 1 kilometer inland. Sand is abundant
i the SAM area along the beaches and is mined in limited amounts. Sand has been
dredeced trom the Fisheries Harbor, because the silting of the harbor limits the number of
hoats that can anchor there. The sand was then used to fill in marshy arca within the free
trade zone at Koggala.



Table 3.7 Fish species observed in Hikkaduwa Marine Sanctuary in De

transects in March 1994 (Rajasuriva, 1994)

cember 1993 and counted along line

Scientific Name Common Name T1 T2 T3 T TS T6
Famuly: Acanthursdae
Acanthurus hineatus Striped Surgeonnsh 17 04 21 8 17 RIEY
Acanthurus lewcosternon Powder Blue Surgeonfish R 7 s 3 3 [}]
Acanthierus triostegus Convict Surgeon(ish S0+ O 8 1 15 )+
Acanthurus blogh Twl-ning Surgeontish 8+ 2 7 2
Acanthuris pyvrojerns Mumie Surgeontish 3 - - . 1
Acanthuras vanthopreruy Yellowlin Surgeonfish h 2 3 2 1
Acanthurus tennenti Lewtenant Surgeontish - - 2 | -
Acanthurus bariene Roundspot Surgeontish 3 - 7 - - 6
Acanthurus sp Surgeontish 0+ 20+ 224 14+ 17+ 16+
Crenochaetus striatus Striped Bristletooth 10+ 3 5 5 7 9
Nuso litratus Orange Umcorntish i - N 7 8 |
Nuaso brevirosrs Spotted Unicornfish 3 - - 4 1 -
Zebrasoma veliferum Salfin Tang - - 1 1 - 2
Zebrasonma scopan Brushtal Tang 4 - {] - - 3
Famitv . Apogomdace
LApagon robitis Cook's Cardimaltish
*Chedodiprerus ineatus Tiger Cardinalfish
*Chedodiprerus macrodon Eeht-hined Cardinalfish
Fanuly Balistdae
Balistapus undulatus Unduliate Triggerfish 0 4 3 2 4 2
Rhunecantine aculeatus Pamted Triggertish - 3 l 1 2 1
Rlunecanthus rectangulus Wedge-tnl Triggertish 2 - - - 1 1
Balistordes virdescens Titan Triggerfish
Famuly - Belomdae
Ivlovurus sp Needlefish - 1 - 5 - -
Fanuly - Blenmdae
tEovenus bicolor Two-coloured Blenny
Fanuly: Canthigastenidae
Canthigaster amboinensis Spotted Toby - - - - - 1
Canthigaster solandri Solander's Toby - 2 - - 2 -
Farmly - Carangadae
Carany melampyeus Blue-fin Trevally - - I - - -
Carana sp Trevally 2 - - - 3 -
Fanmly: Carcharmidae
*Carcharmus melanopterus Blacktip Reefshark
Fanuly: Chactodontidae
Chactodon auriya Thrzad-fin Butterflyfish . - 2 2 6 5
Chaers: lon vagabundus Vagabond Butterflyfish 2 - 1 1 2 4
Chaetodon decussatuy Black-finned Butterfiyfish 8 3 5 6 8 it
Chaetodon cirrinellus Citron Buttertlyfish 5 - - 7 |
Chactodon guttatisimuy Peppered Butterflyfish 2 - - - 1 -
Chaetodon meyen Meyer's Butterfivtish 3 1 1 3 - 7
Chaetodon vanthocephalus Yellowhead Butterfiveish 2 - - - 1 |
Chactodon plebeius Blue-bloched Butterilyfish 2 3 - - - |
Chaetodon melunnorus Blackback Butterflyfish - - 2 1 - 1
Chaetodon raflesi Raftle™s Butierfly fish | - - - - -
Chaetodon trifuciatus Redfin Butteryfish 9 8 23 20 9 Kh
Chaetodon trifacialiy Cheveon Butterflytish 5 5 8 3 R 8
Chaetodon lunulu Racoon Butterflyfish - | - 2 8 1
Chaetodon falcula Sickle Buttertlyfish - - - - - 2
Chuaetodon collare Brown Butterflyfish - 2 - 2 5 2
Chaetedon lineolatus Lined Butterflyfish - 1 - - - -
Indran Ocean Bannerfish - - 1 - -

Heniochus pleurotaenia

Family: Cirrlutidae
YCirrhitichthys pinmudatus
*Cirrhitichihys ovyeephalus
*Paracirrliites forsteri

Freckled Hawkfish
Pixy Hawkfish
Forster’s Hawkfish
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Scaiennfic Name Conunon Nime I 112 T3 4 I's To
Famaly : Diedontudae

Diodon hvsiriy Porcupine fish - - 1
Famuly - Eleotridae

Prereleotris evides Spot-tal Gudgeon 4 . - - .
Family - Fistulardae

Fiztularia sp Cornettish 2 - - - .
Famidy - Gobndae

CCr o entrs sp Goby

CGobtodon citrints Fourbar Goby

CCobiodon sp Goby

fatmly Gramnusodae

Cirammusies sexlineatus Golden-striped Soapfish - - - . | 1
Fanuls . Gerndae

Grerres ap Stlverpddy - 5 - . - 7
Famuls - Tlaemutidae .

Plectortundne orentalis Onental Sweethp - 5 | 5 3 14
Nectoriune hus schotaf Somber Sweetlip - - - - - 1
I-anudy - Hemiramphdae

Henmramphis sp Haltbeaks - [ - 8 . 7
Fanubh Holocentridae

Servonentron diidema Crown Squirreltish 1 - - - - K

ScEOCenron ApIterm Sibre Squirreltish 1 10+ 1 - 13+ 6

Sarvocenron caudimaculatum Fabspot Squirrelfish - - - - - 2

Neaniphon sampnara Spot-tin Squirreltish - - - - - |

Munprnes adusain Shadow-tin Sqarrelfish - 7 . 2 - .

Murignits berndu Bigscale Soldiertish 1] 24+ - - 2 13

Muniprivis mierdpan Blotcheye Soldiertish - () - - - .

Family Kyphosdae

Kophosun sp Drununer 9 - - 4 - 6

Family - Labrndse

Ciredones hlorurus Floral Wrasse . - 1 1 - O

Corte formona Clown Cors - - - 1 - .

Croomphtostes varius Bird Wrasse 0O 3 6 1 it 14

Healechoeres centrigaadris Checker-board Wrasse - | - - - 4

Halichoeres marematus Dushy Wrisse 5 § 15 6 - 10

Hali hoeres scapudary Zapzae Wrasse - . 1 3 - 2

Helichoeres zevlonicun Zeston Wrasse - - - - - 5

Hdichoeres nebudosus Nebulous Wrasse - - - - - 2
Anampses lineatin Laned Wrasse | . - - .
cAnampaes sp Wrisse

Hemeesmnus fase i Barred Thickhp O . - { - 4

Hempevmnus melapterus Hadt and halt Thickhp . | | 3 . 4
Thaticvoma hardwickt Stvbar Wrasse 10+ 4 11 1 13 2]
Phailasoma ranvemt Lansen's Wisse 1 - - - 14 1
Thallasema lunare Moon Wrisse - 10+ 11 8 - 20+
Thallavema qungua iiatad Five stiipe wrasse - - 2 - - 1

Stethordes prtlineata Ihree-lined Wrasae 2 3 5 - - 3

Labroides dimediatie Bite streak Cleaner Wrasse 7 4 i 2 - i1
abrowles bicodor Bicolour Cleaner Wrasse

Labricitheos et Tubelip Wrasse . | . . .

Unndentitied Jusvemien 3+ 25+ 42+ 19+ 8+ 51+
Fannby Lethrimidae

Fotdrinus harak Black spot Lmporer 2 1 - 3 4 3

Dothrnes oratio Ornate Emporer - - 1 - -
fLethenus nebudosus Spangled Emporer

Familv: Lunanidie

Ludpinus decesatuy Checkered Snapper - - - 1 | 2
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Clable 3.7 continued)

Scienntic Name Common Nane I' 2 T3 T4 I's To
Lutyanus tulvus Yellow-mangined Sea Perch 4 1 - - 3 |
Lutpanus unudarun Cresent Snappetr - - - 1 .
Lutjanus kasmira Blue-striped Snapper - - - 4 - R
Lutianus rividarus Blue-spotted Snapper - - - . 3 .
Lutjanus tulviflamma Golden Smapper - - - | 2 2
Famithy Monocanthidae
Mutera vonpra Scribbled Filefish I . - - . R
Ovemonocanthus fongirostriy Harlequin Filefish 1 - . - - .
Cantherinus pardalis Honeys -comb Filetish - - - - 2 .
Amanses seapas Broom Filetish 2 s 3 . . 3
Fanly Mueghdae
Muv! sp Grey Muliet 2 4 - 12 - 9
Famuly - Mulludae
Puarupencus barbermu Dash-dot Goattish | 5 | 2 2
Parupenens indicun Tndian Guoattish - - - | - 1
Pourupencus tha olineatin Yellow stripe Goatfish - 8 1 3 2 -
Parapencis bitascratin Two-hirred Goattish - . - - | -
Wrupeneus ovolostomus Gold-saddle Goarfish - - - - B 2
Parupeneus torskali Forsshals’s Goatfish - - 3 - - .
Familv: Mutaemdae
Lohudng sebra Zebra Moray Fel - - - - - |
O mMNotoran avantcis Guant Moray Ll 1 - - - - -
Gymnotiioray sp Muaray Eel - - - - 1 -
Family - Mugttordidae
*Paraperces clathrata Latticed Sandperch
tPuraperces sp Sandperch
Famly - Ostracndae
Ostracton meleagrudes Spotted Boafish - - - - - 1
(Ntracion cubreus Yellow Boatish 4 - - - - -
Osracion sp Boatish 1 - - - - -
Famds - Pempheradae
Pempheris vanicolensiy Vinikoro Sweeper - 7+ - - - -
Pempherts ouafensis Silver Sweeper - - - - 11+ -
Family - Pomacanthadae
Pomacanthus semicirculatus Koran Angelfish | - - - 4 |
Pomacanthus annidars Bluening Angelfish 1 - - - - -
*Pomacantiius imperator Lmperor Angelfish
Centropyye mudtispanis Many -spined Angelfish 2 - | ! - -
Apolomichiivy xanthurus Indian Yellow Tall Angelfish ! - - - - -
Family: Pomacentridae
Abudetdut yareiensi Indo-Pacific Sergeant Major 100+ 11+ 06+ 16 98 + 82+
Ahwdetdif sordidies Black-spot Sergeant Major 4 - - 2 2 7
Abudetdut seprempasciatus Seven-bar Sergaent Major 7 { 2 (&) [ 13
Stegastes nigricans Dusky Gregory - 12 4 16 7 10
Stegastes Invidius Blunt-snout Gregory - - | 5 1 -
Neoghphudodon bonany Ocellated Damscelfish - - - - 3 |
Chirvsaptera lewcopoma Surge Damseltish 19 - . - 8 32
Chryvsiptera biocellata Two-spot Demoiselle - 1 1 - 1
Chrysiptera vlauca Grev Demmselle - - - 7 12 -
Chrysiptera ummaculata One spot Damselfish - 3 ! - 8 -
Plectroglyphudodon lacrvmatus Jewel Damselfish S0+ 15+ 0 7 16
Pleciroglyphidodon dicku Dick’s Damseltish 75+ 11+ 75+ S 10 77 +
Pomacentrus chevsurin Whire-tal Damselfish 12 - 19 12 25+
Pomacentrus vimils Blue Damselfish ! - - 2 ! |
Neapomacenirus azvsron Yeltownnd Damseltish 2+ - - 17
Neopomaeentrus taeniuris Freshwater Demaiselle 15+ - - - -
Chromis veridis Blue-green Puller 204+ 1354 175+ . -
Chromis ternatensiy Ternate Chronis 25+ - 2 - -
Chromis d midiata Twotane Chromis 8 | - - -
Dascylluy aruanus Humbug Dascylluy - 8 - - .
5 - 4 - 7

Dascevilus “vimaculatuy

Three spot Damseltish
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Scrennhie Name Common Nanmwe 1 2 I3 I} s To
Fanulv - Phscidae
Platey orbrcndaris Orhcatlar Batish |
Platay tetra Ferra Battish 2
Fanulv Serranidae
Lpmephclus merra Honeycomb Gronper | . | )
Fourenhelus evasonatin Hevapon Gronper 2 1 |
Fponephelus taveiatie Grouper | - -
Cephalopholis arein Peacoch Grouper | 2 3
Family - Scatulae
Scartes rehroviolae et Ember Parrortish {} - | 2 |
Sty dimdiatio Fave saddle Partotdsh . q 2 . ] 4
Scarus dhobhban Yellow sealeParrottish - B 3 .
Scaruy traenatis Brdled Parrathinh 3 2 . 3
Scarie sordudus Dinsy Parrottinh ] . - - 5 .
Searis sp Parrottish 29+ 11+ 7 19 15 13+
Fannly Scorpaemdae
Pterons solitany Fire Taon tish | | -
Scorpaenda sp Scorpion hish - - ) 2
Fannby . Sicamdae
Stvanus hineatus Golden-lined Spinetoot K 104 244 U} 194 11
Stindn v rearns Double-harred Spinetoot ] - - 1 - 2
Steantes canalicudatis White spotted Spimefoot 4 5 13 15 14+ 7
Stwanus stellatuy BBrown spotted Spinefoot 2 - - -
Stgarns v Java Rabbitfish 7 - - -
Yennly s Sphy raenidae

W raend Jello Prekhandle Barracuda K - - -
*Sphnvraena barracuda Great Barracuda
Famnly Tetraodonndae
CArothron hispidus Stars and Stripes Putterfish
Arothron neeropunctaties Black-spotted Putterfish 3 - - 1 1 -
Arc o sp Puffertish
Family: Zunchdae
Zanclus canescen Moorsh wol 1 O 4 ] O
Total number counted per transect 977 492 630 g 478 776

R4 61 SK Ny 07 92

Species counted per transect

= These species were recorded during the general survey in December 1993, but were not sited along

transects in March 1994,

Mean number of Fish transect or number of Fish per S00m’
Mean number of species transect or number of species per 500m°

Total number of species
Total number of famihies
Total number of genera

= See figure 3.1 tor locations

oo 1o —
|

1l

o R [ S
Voo

Near Rocky Islets

Between Coral Rock Hotel and the Blue Coral Hotel

[n front of Underwater Diving Instructors Diving Station
In tront of Dharshana Guest House

In front of Co-operative Beer Garden Restaurant

In tront of Postedon Diving Station

619.5
71.6

168
H)
76
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Sumniary

Clearly., it Hikkaduwa is to maintain its popularity, the health of the marine
environment and ceosystems must be maintained or improved. The condition of the natural
coastal resources of Hikkaduwa depend upon a complex set of interactions between various
natural forces and human activities. For example, the condition of the coral reefs is one of
the factors influencing the abundance and diversity of marine organisms and the relative
rates ot coastal crosion. The condition of the coral reefs in turn depends on the quality of
coastal water. rates of sedimentation and pollution from hotels and other sources. and rates
of destructive human activity. Such complexity of interrelationships means that problems
cannot be addressed in isolation, but must be looked at in terms of the overall ceosysiem
dynmamics which includes humans and their uses of the beaches and coral reefs.



Chapter 4
PoPULATION AND INFRASTRUCTURE

Population

In 1990, the population of the 13 GN Divisions in the SAM arca was 13,815 or
6.300 males and 7.515 females (Table 4.1). The population density was 3,424/km?, as
compared to 1.384/km- for the Iikkaduwa AGA Division. This reflects the largely urban
nature of the SAM arca. Changes in administrative boundaries made prior to 1990 make it
difficult to gauge population trends.  As the area is rather densely populated, the great
majority of familics (74 pereent) own one half acre of land or less, and 13 percent of the
families are landless (Table 4.2).

Table 4.1 Population and density of I3 Grama Niladhari Divisions in Hikkaduwa SAM Area
(MPPI, 1990)

Population
Density

G.N. Divisions Male Female Total (per sq. km)
Totagamuwa 720 761 1,481 3,485
Wellawatia 6935 815 1,510 3,471
Hikkaduwa Town 470 490 960) 3,288
Wawulagoda West 326 332 658 3,615
Wawulagoda LEast 296 285 581 2,605
Panangoda 377 352 729 2,815
Wewala 105 710 1115 4,216
Narigama
Wallabada 1,146 1,754 2,900 6,459
Narigama 213 222 435 3,955
Kudawewala 301 316 617 1,143
Thiranagama
Wallabada 208 333 631 2,446
Thiranagama 421 125 840 3,803
Patuw atha 032 720 1,352 3.654

515 13,815 3,424

Totals 6,300 7.513
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Religion

In the overall Hikkaduwa AGA Division. 98 pereent of the population is Sinhala
Buddhist. This is despite the colonial influence of the Portuguese and Duteh from the carly
5005 1o the Tate 1700s. Although society was based on a caste oriented structure in pre-
colonial and colonial times. especially with regards to the determination of one’s
aceupation, caste is no longer a factor in one's type of employment (Ross and Savada.
1990). In social interaction and politics. however, ciste consciousness is still an important
ISsue,

Table 4.2 Land ownership in the Hikkaduwa SAM area (CRAMDP, 1993)

Number of Percent of
Amount of Land Owned Familics Families
Landless 297 13
Less than | 4 aeres 1016 45
41012 acre 371 16
210 3 4 acre 252 11
3o acre 157 7
Lo 2 ucres 123 5
More than 2 acres 03 3

Health

Health services in the Hikkaduwa Division are available for most residents within a
reasonable distance. There are two Government hospitals. two dispensaries. and 13 health
clinics'eenters. The most prominent diseases are filaria, dysentery and diarrhea. The
prevalence of dysentery and diarrhea are due o the general lack of adequate sanitary
facilities. NMalnutrition is also o significant problem.

Education

There are schools inalmost every GN Division. The standard of education is
comparable to other parts of Sri Lanka and possibly better in some instances due 1o the
urban setting. According 1o the Department of Education. the lack of qualified teachers
and Lreilities. such as desks, chairs. books and witer are problems in Hikkaduwa as
clsewhere.

Water Supply and Eleetricity

The supply of potable water in the Division is « problem. There are two water
anks cach with a 30,000 gallon capacity. which provide water over a distance of 13 km
along the main road from the bridee at Wellawatta in ilikkaduwa o Gintota to the south,
Water pumps have been established for a distance of | 2 mile inland from the coast. Close
to the coast. salt water intrusion mahes groundwater unpotable.

Electricity s available for about 50 percent of the rural population. Rural poverty
is the main reason why the entire population does not have electricity



Transportation and Communication

Galle Road is the main roadway in the Division and generally runs less than 100 m
from the shoreline. The location of Galle Road so close to the shore has resulted in
problems of overcrowding of tourist establishments on the scaward side and the road itself
being threatened in places by coastal crosion. Some older residents of Hikkaduwa have
mentioned that both Galle Road and the railway line were originally located close to the
shore. because those arcas were the most infertile and would allow maximum use of inland
arcas for agriculral purposcs.

There are also a number of secondary and feeder roads, which are generally in poor
condition. Transportation is mainly by bus and by foot. Bus service is provided on five
other secondary roads. Other forms of transportation are motorcycles, bicycles, private
vehicles and carts. Besides the Galle-Colombo road, there is also a railway line, which is
mostly used for longer distance transport. Many tourists now use the railway along the
southwestern coast.

On-a rypical day along Galle Road in the SAM arca during the tourist scason, over
7.000 vehicles pass through (De Alwis, 1993). The prevalence of buildings situated close
to Galle Road accentiate its narrowness.  This combined witly the heavy volume of traffic
and high speeds of vehicles poses a significant danger to pedestrians and cyclists and is a
miajor deiraction of the arca. In 1993, a tourist was struck and killed by a speeding vehicle
on Galle Road.

Postal service is readily available with 20 post offices in the Hikkaduwa Division.
Most provide telephone services and some have facsimile.

Summary

Although the Hikkaduwa SAM arca is predominantly urban with a high population
density and substantial tourism scctor development, infrastructure is generally inaderquate
in the town. The main road. which cuts through the town, is the most obvious example of
poorly located. disruptive and inadequate infrastructure. The lack of a central sewer
svstem is also a striking example with consequential impacts on coastal water quality.



Chapter 5
EconoMic SECTORS

Historical Background

Evidence of human settlements in the Hikkaduwa area dates back to the 3rd century
B.C. The Ruhuna Provincial Kingdom was established around this time. These
communities were largely dependent on inland. not coastal, resources (CEA. 1983). By
the 14th century, cinnamon growing was the major economic activity. Dodanduwa. south
of Iikkaduwa became an important harbor for the cinnamon trade. Evidence indicates that
Seenigama (just north of Hikkaduwa) was also used as a harbor.

After the Portuguese arrival in 1505 and the Duteh in 1638, most of the arable land
was converted to cimnamon plantations.  Landlessness among the traditional farming group
resulted from this conversion to cinnamon growing because they were increasingly
compelled to work as laborers on the plantations. The Dutch provided special privileges to
certain laborers to ensure the continuation of the cinnamon industry. This enabled some of
the Sri Lankan laborers to rise in social status and become land owners and community
leaders.

Prior to the colonial period, the use of lime for construction purposes was limited,
as it was restricted to royal palaces and buildings (Premaratne, 1985). During the Dutch
period, the use of lime became more prevalent and resulted in the establishment of the
coral mining and lime production industry in several areas of the southwest coast,
including Hikkaduwa. Fishing was not an important economic activity during this perioc
and was taken up mainly by landless groups.

With the replacement of the Dutch by the British in 1798, coconut cultivation
replaced cinnamon cultivation as the most important economic activity.  As coconut
cultivation was much less labor intensive than cinnamon, a large number of people became
unemployed.  People increasingly turned to fishing or lime production as an alternative.
By the late 1800s. the lime industry was firmly established. In 1895, a railway platform
was constructed in Hikkaduwa for loading coral. The fishing industry continued to
develop until nearshore fish stocks became over fished in the 1980s. The coir (coconut
husk fiber) industry started at the trn of the century which has increasingly supplied fibre
for handicrafts, rope and houschold products.

Tourism

“Tourism in Sri Lanka was first sanctioned in 1930 under British rule when the
Government began implementing a policy of tourism development. By 1948, the year of
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Sri Lanka's independence. foreign tousist arrivals had reached 41,285 and by 1952 had
increased to 66,185 (De Alwis, 1989). With the change of Government in 1956, however,
came a ¢hange in Government policy to stop promoting tourism development.  As a result,
tourist arrivals declined to 23,666 by 1967 (CTB, 1992a). An example of the lack of
Government interest is that tourist industry statistics were not maintained from 1958-1966.

The tourist industry began to revive after 1966, again after a change in Government
and economic policy to support tourism development. Significant growth occured in the
1970s and 1980s. Foreign tourist arrivals in Sri Lanka peaked at 407,230 in 1982, then
gradually declined from 1983 due to civil unrest. This downward trend continued through
1989 when the number of tourist arrivals had fallen to 184,732, With the restoration of
politiczl stability in 1990, the number of visitors grew dramatically, reaching 297,888 in
1990. 317.703 in 1991, 393.669 in 1992, and 392,250 in 1993 (Figure 5.1). In recent
vears. the Government has intensified its efforts to promote the tourist industry making it
a central component of Sri Lanka’s overall development plan.
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Figure 5.1 Tourist arrivals in Sri Lanka, 1967-1993 (Ceylon Tourist Board)

The first tourism master plan for Sri Lanka was published in 1967 (ITarris et al,
19671, Lnvironmental considerations for tourism development were generally recognized,
with the faclusion of basic planning guidelines and architectural design recommendations
for the formal. or larger-scale. tourist sector. Tourism development at Bentota tollowed
the euidelines of the master plan and is an example of vood planning.  Environmental
factors were generally not considered. however. during the growth of the informal sector.
The cecond Tourism Master Plan (UNDP/WTO. 1993), has much more specific and wide-
rangmg environmental guidelines focusing on issues such as environmental impact
AssesSMents. waste water treatment. solid waste disposal, water management and

conservation, and crosion,
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The tourist industry in Hikkaduwa. as in other arcas of Sri Lanka, experienced
significant growth during the carly 1970s and 1980s.  Ilikkaduwa has become the most
popular coastal resort arca in the country, with an estimated 294,545 guest-nights spent in
Hikkaduwa in 1992 (Tantrigama, 1994). As the number of tourist arrivals increased
dramatically during the 1970s, the informal tourism sector grew to meet the rising demand
for services from the younger, “budget” tourists. Local Government agencies were not
structured to respond to this rapidly developing informal sector, so activities proceeded in
the absence of a plan. Such unplanned development, though stimulating the growth of
local cconomics, has also resulted in negative environmental and social impacts, which, if
left unchecked. will ultimately undermine the area's attractiveness to visitors. Hikkaduwa
is the most striking Sri Lankan example of this phenomenon,
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Figure 5.2 Seasonality of tourist traffic in Sri Lanka, 1991 compared with monthly guest nights
spent in Hikkaduwa, 1992 (CTB, 1992q; Tantrigama, 1994)
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At the beginning of its growth period in the 1960s, Iikkaduwa had only one
formally recognized hotel. the Hikkaduwa Rest House. whichi was built during the time of
British rule. The site is now oceupied by the Coral Gardens Hotel. Tt was not until the
19705 that the first of Hikkaduwa's present day formal hotels was built. Mecanwhile, the
aumber of informal tourist establishments was arowing rapidly and ITikkaduwa became
known as the center of the informal tourist industry (not registered with the CTB) in Sri
Lanki. The tourist scason ofticially begins in November after the southwest monsoon and
lasts through April. just before the beginning of the southwest monsoon (Iligure 5.2).

Tourist activities in Hikkaduwa are concentrated primarily on the beaches and
consist of swimming. snorkeling, boat rides. surfing. diving, sun-bathing and shopping
(FFigure 3.3). The glass bottom boat and snorkeling activities take place in the Sanctuary.
The beaches in this arca are part of the Wawulagoda West and Panangoda GN Divisions.
The beaches are the smallest in this northern section and therefore have the highest density
of use. The greatest number of beach users are in the southern section, especially in the
Wewala and Narigama Wallabada GN Divisions. which have the largest segments of
beach. The main activities there are sun-hathing and swimming.

The tourist industry is comprised of the formal and informal scctors. The formal
sector is mostly farger establishmems approved by the Ceylon Tourist Board (CTB), while
the informal sector is made up of the smaller. unapproved establishments not registered
with the CTB. In Hikkaduwa. there are nine hotels, seven guesthouses, three restaurants
and cight shops in the formal sector. wherceas in the informal scctor, there are no hotels,
118 guesthouses. 37 restaurants and 149 shops. The total number of tourist establishments
is 311, 9 percent of which are in the formal sector and 91 percent are in the informal sector
(Table 5.1). The actual locations of most tourist establishments arc shown in IFigure 5.3
and listed by name in Table 5.2.

Table 5.1 Formal and informal sector tourist units in Hikkaduwa (CTB, 1992b)

G.N. Division Hotels Guest Houses Restaurants Shops Sub-Total
I ! F I I 1 F I
Hikkaduwa Wellawatta - - - 3 - ] - | 5
Hikkaduwa Nalagasdeniva 1 - - - 1
Hikkaduwa West - - - 1 - - - 4 5
Hikkaduwa Town - - - 7 - ] - 6 14
Ihkkaduwa Nakanda - - - - - - - 2 2
Wawulogoda West 4 - - 10 - 1 6 25 46
Waw ulogoda East - - 2 1 - - - 3 6
Wewala 4 - 3 20 3 6 2 25 63
Panangoda - - - 12 - 9 - 52 73
Narigama Wallabada 1 - - 31 - 15 - ) 56
Thiranagama Wallabada - - - 14 - - - 14
Thiranagama - - - 4 - . - 4
Patuwatha - - 2 12 4 2 20
Millagoda - . - 2 - - 2
Subtotais 9 - 7 118 3 37 8 149
Total number of Units 311

F Formal
I Informal
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Figure 5.3 Beach access and land use by tourist establishments and private houses located in the coastal strip and listed in Table 5.2
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Table 5.2 The name, map number and beach front length (m) of tourist establishments and private houses located in the coastal strip as shown in Figure 5.3

Map Name Approximate Map Name Approximate Map Name Approximate
Number Length of Beach Number Length of Beach Symbol Length of Beach
Front (m) Front (m) Front (m)
1 Hikkaduwa Beach Hotel 53 31  Blue Note Guest House 10 61  Copacabana Guest House 15
2 Poseidon Diving Guest House 15 32 Buddi’s Beach Guest House 22 62  Deutsche Knch Restaurant 12
3 Private House 28 33 Blues Brothers Guest House 17 63  Coconut Land 30
4 Bear Garden Restaurant 54 34  Restaurant (new) 16 64 Blue Moon Guest House 50
5  Dharshana 32 35  Sunny Beach Guest House 12 65  Devalaya 26
6 Star Fish Guest House 22 36 Villa Paradise Guest House 16 66 Sakura Beach Restaurant 36
7  Coral Sands Hotel 33 37  Dewasir Beach Restaurant 38 67  Harmony Guest House 32
8  International diving Station 5 38  Coconut Land 33 68  Rainbow Restaurant 41
9  Blue Corals Hotel 84 39  Bandula Beach Restaurant 16 69  Sunil’s Beach Hotel 74
10 Coral Reef Hotel 77 40  Blue Mount Guest House 31 70 Ranmal Beach Restaurant 83
11 Mamas Guest House 24 41 Lion Paradise Guest House 31 71 Private House 27
12 Coral Rock Hotel 51 42 Surfing Beach Guest House 14 72 Private House 27
13 Coral Seas Guest House 11 43 Beach Villa Munich Guest House 09 73 Shop Vidya Restaurant 17
14 Shops 109 44 Ranjith Beach Guest House 31 74 Pala Restaurant M
'S Coral Garden Hotel 338 45  Casalanka Guest House 13 75 Florida Inn Guest House 14
16 Curry Bowl Restaurant 14 ' Jupiter Guest House 32 76 Loide Beach Guest House 34
17 Swani Shops 34 17 Kuku's Guest House 06 77 Ocean View Cottage Guest House 12
18  Private Land/Shops 9 48  Hanse Surf Restaurant 19 78  Thir Beach Guest House 18
19  Lotus Restaurant 17 49  Golden Sand Beach Guest House 17 79  Privaw Land 11
20  Wewala Beach Hotel 12 50  Sun Beach Guest House 21 80  Pearl Island Guest House 35
21 Jayalath Restaurant 27 51  Hemingway Guest House 10 &1 Cabana Guest House 73
22 Refresh Restaurant 38 52 Sunrise Restaurant 14 82 Private House 'Guest House 11
23 Super Corals Hotel 57 53 Royal Beach Restaurant 14 83  Sim Row Villa Guest House 09
24 Reefcomber Hotel 130 54 Siltas Restaurant 15 84 Suit Lanka Guest House 22
25 Paradise Guest House 11 55  Brothers® Spot Restaurant 21 85  Golden Beach Guest House 16
26  Private House Guest House 31 56 Pitais Guest House 29 86  Shansh Garden Guest House 11
27  Nadishani Guest House 31 37  Seetha's Guest House 16 87  Nelum Inn Guest House 16
28  Nippon Villa Guest House 31 38  Fixi-Foxi Restaurant 7 88  Sansibar Guest House 51
29 Time and Tide Guest House 7 59 International Beach Gues: House 21
30  Richardsons Guest House 45 60 Sea Flower Guest House 14
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‘The absolute number of establishments, however, is not a true measure of the
relative importance of the two sectors, because the capacity of formal establishments is
much greater. Also. the formal sector establishments generate a disproportionately large
share of the revenues. Formal sector hotels have a room capacity of 581 rooms and
auesthouses 84 rooms. The room capacity of guesthouses in the informal sector is 681,

Table 5.3 Formal and infonmal tourist industry emplovment in Hikkaduwa
(CT1, 1992h)

Formal Scector Informal Sector Total Percent
Perm Temp Perm Temp ot total
M I M I M I M OF

Houels 293 NI 30 - - 088 45
Guest Houses 30 4 7 . 1o 54 UATERY) 347 23
Restaurants 37 30 - R ¢ 52 210 14
Shops LR} 302 - 833w 7083 27 18
Totals 414 S0 363 30 225 119 217 84 [.519 100

M omale
Ffemale

Tourtsm establishments for both the formal and informal sectors are concentrated
mainly along Galle Road.  The highest number of establishments are found in the Wewala.
Narigama Wallabada, Wawulogoda West and Panangoda GN Divisions. In general. the
tormal tourist establishments are located in the central part of the SAM area and the
informal establishments in the southern part. The density of establishments decreases as
one heads south. Patuwatha is the southernmost GN Division of the SAM arca and has the
fowest density of tourist establishments,  Truture growth. especially of the informal sector,
18 likely 1o take place here.

A 1992 Cevlon Tourist Board survey. which includes niost of the SAM area. found
that 1.519 people are directly emploved in the tourisi industry in Hikkaduwa (Table 5.3).
Fifty-cight percent are emploved in the formal sector and 42 percent are employed in the
informal sector. Permanent employees make up 34 pereent of the total and temporary
employees 46 percent. Males make up 80 percent of those emploved and temales 20
pereent. People from the Hikkaduwa arca make up 39 percent of those emploved and
people from outside the area 61 pereent.,

Table 5.4 Permanent and temporary tourist industry employment in Hikkaduwa
(De Alwis, 1993)

Permanent Percent of Temporary - Pereent of
Total Total
Muales trom area 276 22 107 9
Males from outade area 434 34 90 7
Females from area 75 O 25 2
Females from outside area AN 17 I8 R

Totals 997 79 200 21
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A survey of tourism establishments conducted specifically for the Hikkaduwa SAM
project, included all the Targer establishments and a random sampling of about 40 pereent
of the others. Tt showed that males make up 72 pereent of those employed and females 28
percent (De Alwis, 1993). Permanent employees are 79 percent and temporary employees
21 percent. Those from the arca account for 38 percent and those from outside the arca 62
pereent (Table 5.4). The larger establishments tend to prefer to hire people from outside
of the Hikkaduwa arca, because they believe less problems are caused. The smaller
establishments generally hire people from the arca.

Most of the tourist activities generate income for focal, small-scale business people.
One of the most lucrative of these businesses is the viewing of coral reefs from glass
bottom boats. Presently there are 43 such boats made of fibre glass and fitted with
outboard engines. In the late 1960s. there was only one wooden boat without an engine,
using a separate glass case. Income is also gencerated by the rental of equipment for
snorkeling. diving, surfing. bicycling and motoreycle riding.

Businesses owned hy
individuals from the area

13%

Businesses owned by individuals from
the area and from outside the area

Businesses owned by individuals

from outside the area

Figure 5.4 Ownership of tourist businesses in Hikkaduwa (De Alwis, 1993)

Table 3.5 Revenue and expenditure for selected” tourist businesses in Hikkaduwa,
199171992 (DeAlwis, 1993)

Total Revenue Total Net Income
Expenditure
Total Amount ($) 2,419,000 1,461,000 957,000

= sample size 168
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Indirect employment is created by the tourist industry in the need for guides, taxi
drivers and other service personnel. The tourism survey concluded that the demand for the
supply of local services was not being met. For cxample, large hotels are relying on
outside supplicrs for fish. meat, vegetables, fruit, dairy products and rice, because local
producers arc unable to consisteiitly meet the demand.  Also the demand for motorcycle
rentals has grown, but there are often not cnough motoreycles, because of the lack of Spare
parts for maintenance.

Over 72 percent of businesses belong to people from the area. Only 13.5 percent of
the businesses belonged to people from outside the arca (Figure 5.4). The rest of the
businesses are owned by a combination of people from the arca and from outside the area.
The high percentage of local ownership means a large portion of revenues stay in the local
cconomy (De Alwis. 1993: Tantrigama. 1994).

About 45 pereent of the otal revenue was generated by 10 percent of the
establishments. The total revenue generated in 1991 by the 124 establishments surveyed
was over 5 US 2.4 million (De Alwis. 1993). The net income gencerated for the
establishments surveved was over $US 957.000 (Table 5.5). Total revenue for all
estatlishments is estimated to be over $US 3.8 million. This indicates the potential for the
informal sector establishments to carn increased income by upgrading the quality of their
services and charging higher rates. In addition to the revenue generated directly by the
tourist industry. there is substantial demand for related services. No figures are available
for the amount of revenue generated indirectly. but could be derived from known
multiplicrs for cconomic activity.

Fishing

Although fishing has been relegated to a position of secondary importance
cconomically in the arca, it is still an important activity. About 600 fishermen are living in
the SAM area. About 100 of them are engaged in tourist activities as well. According to a
1991 survey by the Coast Conservation Department, about 40 mechanized boats and 55
non-mechanized boats were landing at the mouth of the Hikkaduwa River. An additional
20-25 mechanized boats were landing and anchoring near the cooperative society. which is
within the Marine Sanctuary (General Use Zone A). According to the Hikkaduwa
Fisherices Inspector. the total fish catch for the Hikkaduwa harbor landing point in 1991 and
1992 was approximately 1,030,560 kg and 957 384 kg respectively.

Traditionally. the coral reef arcas have been used for small-scale commercial
fishing. and the collection of ornamental fish, molluses and coral. Although the removal of
marine organisms other than a few edible species from the Sanctuary is illegal, permits are
provided to less than 20 individuals to continue with traditional fishing practices. This
type of fishing is by hook and line and by casting a net without using a boat. This is
allowed because no damage is caused 1o the live coral, reef dependent fish are not caught
and the income derived is vital (o these few individuals. Such fishing occurs mainly
between May and August. Larger numbers of fishermen, upto 100 or more, with or
without boats, fish in the Sanctuary when shoals of Mackerel and Herring migrate in. This
can happen at any time of the year. In general, however, fewer people are engaged in this
type of fishing, because of the dectine in recent years of fish shoal migration into nearshore
arcas. Another reason is that nearshore fishing is done with traditional net and angling
methods. except for a few, and traditional fishermen now engage in fishing only as part-
time employment.
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“Light purse™ fishing, though illegal, is common in offshore waters. This type of
fishing is conducted at night and uses generators to operate powerful lights to attract fish.
The fish are captured with purse seine nets. Dynamite fishing is also practiced in offshore
waters over reef sites. Both types of fishing are believed to operate with political support.

Coral Mining
Coral mining is a common and lucrative economic activity along the southwestern

coast. Lime is used for construction purposes and is extracted from coral by small-scale
producers. Over the last 15 years, there has been an increasing demand for lime due to the

Outside coastal zone
41.7

Coral reefs
Th—
12.6
Collected from beach
29 8

Within coastal zone
15.9

Figure 5.5 Average annual amount of coral obtained along the
southwestern coast (Premaratne, 1985)

Table 5.6 Number of people involved in the coral mining industry
a’ g the southwestern coast (Premaratne, 1985)

Type of Activity Number Pereentage

Mining of land outside

the coastal zone 422 25.7
Caollection of coral

debris trom beaches 306 18.6
Mining coral reel 199 12.1
Mining land inside

the coastal 7one 132 8.0
Fime kiln workers 242 14.7
Loane Kiln owners 192 1.7
Transport of ime 62 3.8
Marketing of Time 29 1.8
Others 60) 3.6

Totals 1.644 100.0
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increasing rate of development.  As such, there has been a corresponding increase in coral
nining causing significant cnvironmental degradation. Within the coastal zone, all types of
coral mining and collection are illegal.

There are several sources of coral: from coral reefs. from land within the coastal
zone, from land outside the coastal zone and from debris collected on hcaches.  Along the
southwestern coast, the largest amounts of coral are obtained from land outside of the
coastal zone (Figure 5.5) and the greatest number of coral miners are found in these arcas
(Table 5.6). Coral mining is a legal acuivity outside of the coastal zone. il a permit has
been obtained.  In addition to employment in mining and collecting coral, employment is
also created for the processing (lime kiln workers). transporting and marketing. Often.
those involved in the industry will be engaged in more than one activity.  Those who mine
coral from the reefs make about Rs. 150-200 per day. which is 2 relatively high wage
compared to other types of employment (Banda. 1990). This is one reason why it is
difficult to convince coral miners to switch to alternative means of livelihood Generally,
they work for 15-20 days per month, for four months of the year prior to the onset of the
southwest monsoon,

In the SAM area and in the Hikkaduwa AGA Division in general. coral mining has
decreased in recent years due to stricter law enforcement and coral mining has ccased in
the Sanctuary. This is not the case, however, in other areas along the southwestern coast.
A 1991 study of coral mining has found that 301 families were engaged in mining coral
reefs in the Hikkaduwa AGA Division (De Silva et al. 1991). It is estimated that over
9.900 tons of sca coral are mined per year in the Hikkaduwa arca. Of tiie GN Divisions
included in the study, only one, Totagamuwa falls within the SAM area and forms its
northernmost GN Division. Fifty-two families are engaged in mining coral reefs in
Totagamuwa, which is almost 20 percent of the total number of families. Another 44
families. or 16.6 percent, work in lime kilns and 29 familics. or 11 percent, work in other
related lime production activities. The total pereentage of families involved in lime
production activitics in Totagamuwa is roughly 47 percent. Some families may be engaged
in more than one kind of activity. A number of lime kilns are also located in Totagamuwa,

Land Use

The most common use of land in the SAM area is for urban purposes. which
includes land used for residential, public, tourist, commercial, industrial and religious
purposes.  This accounts for 39.8 percent of the SAM arca. This is closely followed by
land used for coconut cultivation, 35.3 percent. Following that is land used for mixed
crops. 9.3 pereent, vacant land, 6.2 percent and paddy 4.8 pereent (Figure 5.6). The
amount of land used for paddy has been decreasing due to salinization of soil close to the
coast. - A schematic representation of land use in the SAM area is shown in Figure 5.7.

[For the Hikkaduwa AGA Division as a whole, 42 percent of land is used for the
cultivation of coconuts, 32 percent for paddy, 9 percent for home gardens and 8 percent for
cinnamon (MPPI, 1990; GSI., 1989).
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34
Water Bodies B
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Figure 5.6 Percent land uses in the Hikkaduwa SAM area (CRMP, 1993)

Summary

Tourism is the present and nrojected economic force in Hikkaduwa and benefits
derived accrue mostly to locally controlled businesses. In spite of tourism’s success,
problems of poor infrastructure, coastal environmental degradation and social tensions are
increasingly cited by local business owners and tourists. Although the fishing industry is
still economically important in Hikkaduwa, it is apparently declining and needs to be better
integrated with tourism to supply local markets. enhance the low socio-cconomic position
of fisherfolk and reduce the conflicts with the tourist industry over the use of beach and
marine space for recreation,
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Chapier 6
INSTITUTIONAL AND LEGA!. FRAMEWORK

Institutional Framework for National Coastal Resource Management

The management of coastal resources involves many Government agencies, as in
the case of other natural resources in Sri Lanka. Sometimes responsibilities are
overlapping and/or conflicting, and in other instances responsibilities are unclear. The
primary management responsibility, however. rests with the Coast Conservation
Department (CCD). which is responsible for:

o [‘ormulating and implementing coastal protection and management activities;
Regulating development within the prescribed “coastal zone™ (see below)
through permis;

Evaluating development project impacts through discretionary environmental
impact assessments;

Preparing and implementing the Coastal Zone Management Plan; and
Conducting surveys in cooperation with other agencies.

One main constraint faced by CCD is its limited legal jurisdiction. CCD's
responsibility is within the “coastal zone™, which is defined as the area 2 km out to sea,
300 m inland. and 2 km inland for rivers and estuaries. CCD and other agencies also face
the more common problems of lack of financial resources. cquipment and trained
personnel.

Untike other Government agencices. however, CCD's mandate is more farsighted in
that it was designed to help coordinate the sectoral management authority of other
agencies. Thus far, CCD's coordinating role has been on a more informal basis. There is
a need for CCD to place more emphasis on inter-agency coordination. To help accomplish
this, more formal inter-agency coordinating mechanisms. such as Memoranda of
Understanding. may be needed.

In the case of Hikkaduwa, because the Marine Sanctuary is formally under the
jurisdiction of the Department of Wildlife Conservation (DWLC), CCD plays a
coordinating role. "This situation is a test of its broad interest in coastal zone mianagement,
as envisaged in Coastal 2000 (Olsen et al. 1992), but is not under its direct control.

A general Government policy is to devolve responsibility to local authorities. In the
present administrative framework, the Divisional Secretariat (DS) is the branch of Government,
most suited to this role for the Hikkaduwa SAM activities. The DS implements the
development projects of the Division and provides basic services to the inhabitants.

Figure 6.1 outlines the administrative structure at the Divisional level.

46
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Central Government
(Ministry of Home Affairs)

Govt. Agent
(District)

Provincial Council

Divisional Secretary

(DS)
e e ‘ | S Engineer/
Asst. DS Asst. DS | o .
(Lands) (Services) | [ Accountant Asst. _Dlrector Snr..Tech.
| | D220 | Planning Officer
L
Specialist Field Officers Admin gf":':
* Agricuiture Instructor Officer R's .mt:t
* Rural Development egistrar
Officer '
* Statistical Officer
Sports Officer Office Staff ’
(Village
’ ‘ level)
t_GN GN GN GN

Figure 6.1 Government administrative structure at divisional level (Hewage, 1993)

Other Government agencies, which have primary responsibilities within coastal
areas. with a potential role in the Hikkaduwa SAM include:

The Ministry of Fisheries and Aguatic Resources: Coordinates and monitors all
activities relevant to fisheries and other aquatic resources. Formulates policy guidelines
and recommends management plans. Implements development projects for fisheries and
organizes cooperative societies.

s Agency: Conducts rescarch and development,
monitoring. and research coordination functions, disseminates information, and provides
advisory and consultancy services concesned with marine and inland aquatic resources
management.

The Urban Development Authority: Manages development within and outside of the
coastal zone, including all arcas within one kilometer of the coastline, which it has
designated as “urban™. Undertakes studies relevant to the zoning of priority coastal arcas.
Formulates zoning related policy recommendations for the coastal zone,
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The Ceylon Tourist Board: Implements coastal tourist development projects.
Recommends and enforces tourism policies and guidelines affecting the coastal zone.
Provides information on development plans. Provides information on proposed and
adopted tourism policies and guidelines affecting the coastal zone.

Department of Wildlife Conservation: Responsible for the management of parks.
reserves and sanctuaries, and conserving the biodiversity within those arcas. Implementing
ageney for Hikkaduwa Marine Sanctuary.

The Central Environmental Authority: Formulates and coordinates environmental
policy of various agencices in long-range planning and management.  Recommends land use
schemes and basic management policies for natural resources with an emphasis on
fisheries, wildlife. forestry. and soil, Specifies standards, norms and criteria for
environmental management, monitoring of environmental conditions. and initiates rescarch
and the dissemination of information.  Coordinates environmental impact assessments of
development projects and the licensing of pollution discharges. primarily of industrics.
Mandated to assist Divisional Secretaries to set-up " LEnvironmental Councils™ 1o address
problems of water pollution, waste disposal and other environmental issues at the
Divisional level.

Coast Conservation Advisory Council: Advises the Director of Coast Conservation
on all development activities in the coastal zone. Reviews the Coastal Zone Mangement
Plan. environmental impact assessments and requests for variances on permits.

Other Government agencies with secondary responsibilities within the coastal zone
include the Sri Lanka Ports Authority; the Sri Lanka Land Reclamation and Development
Corporation: the Ceylon Fisheries Harbor Corporation; the Forest Department; the Board
of Investment: the Ministry of Irrigation, Power, and Highways: the Ceylon Electricity
Board: the National Water Supply and Drainage Board: the Water Resources Board; the
Geological Survey Department and the Low-Lying Arcas Reclamation Board.

Institutional Framework for the Hikkaduwa Marine Sanctuary

The management responsibilities for the Hikkaduwa Marine Sanctuary differ from
most other coastal arcas. Because its legal designation is that of a “sanctuary”. the
primary management responsibility rests with the Department of Wildlife Conservation,
The Hikkaduwa Marine Sanctuary Development Program Committee (Table 6.1) monitors
the implementation of the Program’s activities. The Committee which meets quarterly.
was established in 1991 and is made up of various Government ofticials and representatives
of community groups. It is presently chaired by the State Minister for Rural Industrial
Development and includes the Divisional Secretary, Iikkaduwa and representatives of the
national and local government as well as national and local NGOs. A more action oriented
Working Group was formed in January 1994, made up of a few selected members of the
Sanctuary Committee, to review and guide the SAM plan as it evolves. This working
group will be instrumental in ensuring efficient and technically accurate plan development.
The institutional roles of the most important agencies and organizations for the Hikkaduwa
SAM activities are indicated in Figure 6.2,
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Table 6.1. List of members of Hikkaduwa Marine Sanctuary
Development Program Commitiee

State Minsster of Rural Industrial Development (Chairman)
Dircctor, Department of Wildhte Conservation (DWLC)

Divisional Seeretary, Hikkaduwa

Addmonal Divisional Secretary, Hikkaduwa

Project Manager, Coastal Resources Management Project (CRMP)
6. Project Officers, CRMP (2)

7. Coordinating Sccrctary to the State Mimster of Rural Industrial Development
8. Director General, Natonal Aquatic Resources Agency (NARA)

9. Director, Environmental division, NARA

10, Rescarch Officer, NARA

11 Chadrman, Nanona! Water Supply and Dranage Board (NWSDB)
120 Chiet Engimeer, NWSDB

13 Chairman. Pradeshiva Sabhawa (PS), Hikkaduwa

14, Sceretary, PSC Phikkaduwa

15, Deputy Inspector General of Police, Galle

16, Otficer In Charge, Hikkaduwa Police Station

17, Depuny Duector, Urban Development Authority (UDA), Galle

IR, Town Planner, UDAL Galle

19 Land Commissioner. Galle

200 Land Othcer. Land Commissioner’s Office, Galle

21, Manager, Planning Diviston, Coast Conservation Department (CCD)
22 Deputy Manager, Plannmg Division, CCD

23, Sentor Environmental Scientst, Central Environmental Authority (CEA)
24, Assistant Director, Cevlon Tourist Board (CTB)

25, Rescarch Otheer, CTB

26, Chiet Engineer, Cevlon Fishery Harbours Corporation

27. District Fisheries Extension Officer, Galle

28, Fisheries Inspector, Hikkaduwa

29, Provincial Director, Trriganon Department, Galle

N e s e —

300 Divisional Assistant, Irrigation Department, Galle

31 Assistant Director, Department of Education, Galle

32 President. Wildhiie and Nature Protection Society

33, President. Hikkaduwa Small Hotelier' and Restaurant Association
34, Excounve Director, Coral Sands Ho ¢l

35, President. Hhkkaduwa Glass Bottom Eoats Association

3. Wetlands Project Otficer, DWLC

370 Membe: of Parliment, Galle District

Unlike conventional. top down and planning first oriented approaches, a critical
aspect of the SAM approach is the facilitation of community involvement in project
planning and mmplementaton. Currently. links are being established with community
aroups such as the Small Hoteliers and Restaurant Association and the Fisheries
Cooperative Societies. and the formation of an association of glass bottom boat owners and
operators s bemg factlitated. Also community action planning meetings with these groups
are hemg taclitated and their planning and management capabilitics are being
strenethened. The SAM plian will be developed through this process.

Non-Governmental Organizations

There are numerous Non-Governmental Organizations (NGOs). both indigenous
and torcien. eperating i Sri Lanka. The Sarvodava Shramadana Movement. the largest
indigenous NGO however, 1s one of only two NGOS operating in the Hikkaduwa arca.


http:Sarvoda.la
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Sarvodaya’s mandate includes a wide range of development activities., including

environmental activities.

Their office is located at Thiranagama in the southern part of the

SAM arca. The other NGO is the Thrift and Credin Cooperative Socicty or "Sanasa "
They provide small loans to individuals for a variety of activities.  Thus far. neither of
these NGOs have playved a role in the SAM process at Hikkaduwa.

Coastal/Sanctuary

National

Regional/

Local

NGO/CBO

‘only the most important agencies relevant to the Hikkaduwa Marine Sanctuary

ACIOH!"\S

Management

CcD
DwLC
MFAR

UDA

CEA

DS
PS
DWLC
HMSDPC&WG
UDA
ccb

HGBBA
FCS

Tourism

Management

CTB

ATBAHH-Assoctation of Tourist Board Approved Hotellers of Hikkaduwa
CBO-Community based organization
CCD-Coast Conservation Department
CEA-Central Envtronmental Author.ty

CTB-Ceylon Tourist Board

CRMP-Coastdl Revources Management Project

OS-Divisionat Secretariat

OWLC-Department of Wilidlife Conservation
FCS-Fisheries Cooperative Society
HGBBA -Hikkaduwa Glass Bottom Boat Association

HMSDPCBAWG - Hikhaduwa Martne Sanctuar
HSHRA-HIkkaduwa Small Hotellers and Re

MFAR-Ministry of Fisheries & Aquatic Resources
NARA-National Aquatic Resources Agency
NGO-Non-government Jrgdanization

V5-Pradeshiya Sabha

UDA-Urtan Development Authority

Figure 6.2 Institutional roley for Special Area Management activities in Hikkaduwa
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NGOs have demonstrated the ability to implement development activities. at times
when Government agencies are unable (o do so. but it is also widely recognized that they
are constrained by Tack of qualified staft. funds and cquipment.

Community-Based Organizations

Community-based organizations (CBOs) are similar to NGOs in that they are non-
governmental, but they differ in that they are usually not formally recognized Instiutions.
do not receive donor funds. are not governed by a board of directors and are active in a
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single, specific geographic area, such as a village. CBOs arc common throughout the
country. Usually they are organized with the help of a Government agency. The Fisheries
Cooperative Societies are the CBOs most relevant to the Hikkaduwa SAM activities, and as
mentioned above, are involved in the community action planning process.

Fisheries Cooperative Societies are established by the Ministry of Fisheries’
Extension Offices to facilitate the provision of subsidics to fisherfolk for boats, engines,
nets and other equipment. and disseminate information regarding fisheries management and
regulations, and provide training. Several have been established in the area, but generally
they are not active.

The societies in the Hikkaduwa arca include those based in Kalavitigoda,
Wellawatta, Hikkaduwa Wawulagoda, Hikkaduwa Kurunduwatta, Narigama, Thiranagama
and Patuwatha.

Other community groups include Women's Societies, Multi-Purpose Cooperative
Societies. Rural Development Societies and Youth Clubs. In general, they provide loans
for various development activities and/or provide training for those activities. These
aroups may be a secondary priority in planning and educational activities.

Business Associations

Currently. there are several active business associations in the area, the Small
Hoteliers and Restaurant Association, which has about 40 members, the Glass-bottom Boat
Owners' Association, the Association of Tourist Board Approved Hoteliers of Hikkaduwa
and the Taxi Drivers” Association. The formation of the association of glass bottom boat
owners is a recent result of the SAM activities. In general, the purpose of the associations
is to focus attention on their respective concerns and participate in educational seminars
relating to the tourist industry.

Laws Affecting Coastal Resources Management

A number of laws relevant to coastal resources have been enacted in Sri Lanka,
providing the basis for effective resource management. In practice, however, many laws
are not complied with or enforced. Another factor is the lack of financial incentives and
disincentives. The following is a list of laws relevant to the Hikkaduwa SAM Plan
implementation:

o The Scashore Protection Ordinance. Gazette No. 7710 (1929), banned the removal of
coral, sand and other substances:

o The FFaumi and IFlora Protection Ordinance. Gazette No. 8675 (1940). established the
Ambalangoda-Hikkaduwa (Rocky Islety Sanctuary:

e The Fisheries Ordinance. Gazette No. 12304 (1961). established a “Fisherics
Protected Area” at Thikkaduwa:

o The Tourist Development Act No. 14 (1968) authorized the CTB to regulate services
and prevent indiscriminate and unplanned development in resort arcas. The
Hikkaduwa Town Council Area was recommended for designation as a Resort Area
on 8 January 1987:



The Urban Development Authority Law No. 41 (1978) and Amendment Act No. 4
(1982). (a) made provisions for UDA to formulate and implement an urban land use
policy for urban development arcas by providing allotments. reservations or zoning
of land for different purposes, the control of pollution and environmental quality,
the provision of landscaping, and the preservation of views and prospects, places of
historical and architectural interest. and scenic beauty and (b) designated all arcas
within 1 km of the coastline as “urban arcas ™

The Fauna and Flora Protection Ordinance, Gazette No. 37 (1979) established the
Hikkaduwa Marine Sanctuary with the same boundaries as the ™ Fisheries Protected
Area™;

The Natural Ieritage and Wilderness Act (1980) was amended in 1988 1o require
Environmental Impact Assessments and licenses for industries potentially producing
air, water and/or land pollution;

The National Environmental Act No. 47 (1980) (a) established the CEA and made
provisions regarding its powers. functions and duties. and (b) made provision for
the protection . management and enhancement of the environment. and for the
prevention, abatement and control of pollution;

The National Aquatic Resources Research and Development Ageney Act No. 54
(1981) established the NARA to ensure the application of science and technology to
the conservation of aquatic resources in the inland waters. coastal wetlands and
offshore arcas, disseminate information. and provide advisory and consultancy
services:

The Coast Conservation Act No. 57 (1981) (a) required CCD to develop a Coastal
Zone Management Plan. regulate and control activities within the coastal zone. and
formulate and execute coast conservation projects, (b) broadened the definition of
coastal zones to include some portion of the water arcas of lagoons. estuaries and
rivers, (¢) established uniform procedures for permit applications without distinction
between development activities undertaken by private and state sectors.

(d) encouraged coltaboration among various government agencies involved in
rescarch and development activities within the coastal zone. (¢) specified penalties
for violation of the Taw. (D) authorized the Director of CCD 10 demolish
unauthorized structures, dnd (g) established horizontal links between the law and
other parallel legislations:

The Amendment to the Coast Conservation Act No. 57 of 1981 (1988) (1)
authorized the Director of CCD to delegate powers. duties and functions 1o
government agents or public officers of any administrative district which contains a
portion of the coastal zone. (b banned the mining. collecting, possessing, storing.,
burnming and wansporting of coral, and the possessing of limestone Kilns., (¢)
authorized the demolition of Kilns and the seizure of boats engaged in illegal
activities within the coastal zone, and )y granted the public the right to use any
beach:



« The Marine Pollution Prevention Act No. 59 (1981) authorized the Marine
Pollution Prevention Authority to prevent, reduce and control pollution in Sri
Lankan waters; and,

o The Specified Tourist Sevices Code (1984) provided for the classification,
registration and licensing of all tourism-related establishments.,

Summary

The Hikkaduwa Marine Sanctuary Development Program Committee is a
coordinating body representing all national agencies relevant to the management of the
Sanctuary. Because of its large size. a smaller Working Group has been established (o
review and guide the development of the management plan and its implementation.  Key
agencies in the plan’s implementation are the DWLC, CCD. the Hikkaduwa Divisional
Secretariat and Pradeshiva Sabha. These agencies will work closely with the most affected
community organizations. Critical legislation includes the 1979 declaration of the, Marine
Sanctuary. the Coast Conservation Act of 1981 which required the development of the
Coastal Zone Management Plan, and the newly adopted policics ol Coastal 2000 which
encourage SAM planning and implementation with Jocal participation.



Chapter 7
MANAGEMENT IssuEs AND OPPORTUNITIES

Special Area Management for Hikkaduwa

The unique combination of qualities of the marine environment at Hikkaduwa and the
Government's emphasis on encouraging the development of the tourist industry, have resulted
in Hikkaduwa becoming one of the most popular tourist destinations in Sri Lanka. Tourism has
supplanted fishing, farming and other endeavors as the most important economic activity in the
area. This has contributed to significant economic progress for many of the area’s residents.
Hikkaduwa’s success in developing the local economy has not been accomplished, however,
without environmental and socio-economic costs. Hikkaduwa is in danger of becoming a
victim of its own success. And as is common clsewhere, problems are largely the result of
development that has proceeded without proper plarning, coordination and regulation. If this is
allowed to continue. it is only a matter of time before the cumulative effects will adversely
affect the local cconomy and the quality of life in the area. Table 7.1 lists the management
problems and causes. The problems perceived by the tourist industry and tourists are listed in
Tables 7.2 and 7.3 respectively. Table 7.4 indicates the studies planned or ongoing for
Hikkaduwa Special Area Management (SAM).

Due to the economic importance of Hikkaduwa, much attention has been given by
various agencies 1o the situation there and numerous recommendations have been made. The
recommendations have been made, however, within the sector-specific perspectives of the
relevant agercies. The shortcomings of the sectoral approach are well-recognized, as is the
need for action to bring together the various actors to develop and implement a comprehensive
and integrated management plan regarding the issues described below.

The Hikkaduwa SAM process is being undertaken to address the various coastal
resource management issues, using a multi-sectoral, community-based management approach.
This profile is intended to provide background information on the SAM area to aid the
development of an integrated. multiple-use management plan. The SAM approach emphasizes
the role of Jocal authoritics and community members as the primary project planners and
implementors. This is supported by Coast Conservation Department (CCD) policy, outlined in
Coastal 2000, encouraging the SAM approach to coastal resource management, and is also
compatible with the intent of the central Government to devolve authority to the local level.
There is widespread recognition in Sri Lanka of the critical need to develop and implement
effective locally-based coastal resource management plans to preserve. as well as develop,
coastal resources in an ecologically and ecconomically sustainable manner. The successiul
implementation of a SAM plan here will not only be beneficial 1o the immediate SAM area, it
will also serve as a useful guide for the planning and implementation of future projects in Sri
Lanka.
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Table 7.2 Frequency of problems as perceived by the tourist operators
in llikkaduwa (De Alwis, 1993)

Percent Respondents*

Problem Severe Maoderate None
Traftic noise 80 {0 10
Traffic congestion 73 19 8
Unclean beaches 41 M 25
Harassment by tows kLY 8 13
Degradation of marine

habitat I8 35 27
Sca water pollution 35 35 30
Restricted beach aceess 25 27 48
Pedestrian tratfic 20 43 37
Poor samitation Il 50 19
Personal security Y S0 35
Overcrowded beaches 9 R 00
Too niany tourists 5 45 50
Overdevelopment of

tourist facilities 4 51 45

* Sample size: 108

Table 7.3 Problems as identified by a sample* of foreign tourists in Hikkaduwa, December
1993 (Tantrigama, 1994)

L.evel of Problem

Lxcessive Neutral Mintmal
5 4 3 2 | Average Opinion
Crowded Beaches 2 O M K RH) 2.03
Tratlic 44 35 17 S 7 3.96
Harassment by Touts 20 RN 25 Il 9 3.54
Number of Tourists 5 12 s 25 16 2.68
Over-development 7 13 48 23 14 2.77

> Sample size: 110

Management Issues

Degradation of Coral Reefs: The guality of the coral reefs in the aiea has declined
sharply over the years. In the past, coral mining was a major cause. In recent years, coral
mining has decreased significantly due to stricter law enforcement. 1t still occurs.
however. to the north of the Sanctuary.  Damage to coral reefs oceuring in the Sanctuary is
due to (1) glass-bottom boats and fishing boats hitting the corals in shallow areas and from
the dropping of anchors. (2) the collection of coral and ornamental fish. (3) sedimentation
from beach crosion and fresh water outlet outflows, (4) water pollu:ion from several
sources. and (5) damage caused by tourists and others standing and walking on the corals
(De Silva. 1987). Destruction of coral reefs exacerbates coastal crosion. reduces
biodiversity and makes the arca less attractive to tourists.

Deteriorating Coastal Water Quality: The quality of the nearshore waters is
variable. Tmmediate attention is required to prevent pollution levels from significantly
increasing. Primary causes of pollution are wastewater and semi-treated sewerage from
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hotels and other businesses, two fresh water outlets carrying water in which coconut husks
have been retted and the oil from various kinds of boats.  Poor water quality will

negatively affect marine life, is aesthetically unpleasing, and will make the area unhealthy
for bathing.  Sediments enter the marine water from the fresh water inlets during periods of
ram and form nearshore run-off,

Declining Coral 1:ish Population: The quantity and variety of reef dependent fish
and other marine organisms have also declined sharply over the years. ‘This is mainly due
to the collection of fish by local inhabitants for the aquarium trade and habitat destruction.
Pollution from the sources mentioned above may be a secondary factor. Declining coral
fish population is a Joss of biodiversity, which again negatively impacts the tourist
industry.

Hlegal Dumping of Solid Waste: Solid waste is being tlegally dumped on the beach,
i the water. on vacant lots and in canals because of the Tack of an adequate solid waste
disposal system. Again. this is acsdhetically unpleasing.

Hegal Fishing Practices: The “light-purse™ method of fishing. which uses bright
Lights powered by gencrators, is common and lucrative. Dynamite fishing oceurs
occastonally just outside the Sanctuary and more commonly further out o sea. Both light-
purse and dynamite tishing operations are well-organized and are believed 1o operate with
pohitical sanction. The use of illegal small mesh and bottom-set nets for iobster is also o
problem.

Coastal Lirosion: The entire southwest coast is affected by natural erosion. The
degradation of the coral reefs exacerbates the problem, as does the construction of tHegal
structures 100 close to the shore. The reef arca between the Coral Gardens anc e
IFisheries Harbor is subject to a gradual loss of sand and beach but is generally stable.
Coast protection structures., especially revetments, increasingly oceupy the beach front.
Such structures can. however. sometimes exacerbate erosion problems (1ale and Kumin
1992). The groyne constructed at the northern end of the Sanctuary has also changed the
transport of sediments.  Although the beaches within the SAM arca are only moderately
aftected by natural erosion. heing somewhat protected by the coral reefs. the beaches 1o the
north. from the Hikkaduwa Bridge to Akurala, about 7 km from Iikkaduwa. are severely
affected. Asan indication. the Seenigama Temple. 2 km from Hikkaduwa, which is now
located onan island about 150 m offshore, was once connected to the mainland.  For the
Galle District in general. it has been estimated that the net crosion rate has been 0.2 10 0.3
meters per vear (CCDL 1986: 1992),

Socio-I<conomic and Resource-Use Conflict Issues

Inadequate Fishing Boat Anchorage and Landing Iacilitics: The Fisheries Harbor
cannot accomodate all the boats in the arca due to siltation, which has decreased its
capacity. Also. the only route into the harbor. between the end of the grovie and some
shallow rocks. is narrow and is dangerous in rough seas. In 1993, two fishermen drowned
after their boat was pushed onto the rocks by rough seas and sank., Consequently, many
hoats are forced to anchor clsewhere. such as in the Sanctuary.  Also, due to tourism
descelopment along Hikkaduwa's beaches. fishermen have gradually Tost sites where they
can land and repair their boats. For example. they are presently using an arca adjacent to
the Cooperative Beer Garden. but this Lind will eventaally be used by the Department of
Wildlife Conservation to build an office and educational center for the Sanctuary .
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Lack of Alternative FForms of Income-Generation: Some forms of inconie
generation, such as coral mining and the collection of coral fish. are not dependent on
tourism, but are having a negative impact on the tourist industry. A study on coral mining
along the southwestern coast has concluded that it is difficult 1o convinee those involved in
coral mining to switch to other forms of emplovment, primarily because the alternatives are
not as financially lucrative (Premaratne, 1985). Another reason is that those involved in
coral mining tend to have a low level of education. making it difficult for them to find
suitable employment. such as in the tourism industry.

Other studies have concluded. however, that there is a need for services. such as in
providing hotels with perishable foodstuffs, but there have been no studies as to the
feasibility of transitioning coral miners into these service-oriented oceupations. Other
potential sources of income-generation may be shrimp culture, white fibre production and
expansion of the handicrafts industry.

[nereasing Traffic Noise and Congestion: Over 70 percent of the respondents to a
1993 survey cited traftic noise and congestion as frequent problems (De Alwis, 1993).
Galle Road is the only main road through the area. Increased vehicular traffic also
endangers pedestrians and cyvelists and generally creates an unpleasant environment.

Hlegally Constructed Buildings on the Beach: Construction of new huildings within
the coastal zone requires a per,. 't from CCD. Some structures. however. are built without
permits. Many of the structures are small. temporary. do not significantly exacerbate
coastal erosion and are owned by the poorer segments of the population. Larger buildings
with conerete foundations. however, worsen the erosion problem and decrease the available

beach space.

[nadequate Water Supply: Water supply for domestic, as well as tourist industry
consumption is a significant problem. with people already using salty water, Many
residents rely on groundwater: as the arca develops and more wells are sunk. there will be
increased salt water intrusion. The inability to provide potable water can negatively
impact health and will limit future development.

Restricted Beach Access: The large numbers of buildings constructed close to the
beacii restricts access o the beach in most areas.  Exacerbating the situation are coastal
crosion and the construction of rock revetments. which has reduced the area of sandy
beaches.

[ncreasing Density of Beach and Sanctuary Use: Overcrowding on the beaches
during the tourist season is an mcreasing problen. Contributing factors are coastal
crosion. increasing density of structures on the beach and the construction of revetments.
Some tourist activities are not compatible. For example. motoring of glass bottom boats in
the same arca as swimmers and snorkelers endangers the swimmers and snorkelers.  Also
the increasing number of glass bottom boats operating without regulation are causing

damage to the marine environment.

Prostitution and Drug Use: Observation suggests that prostitution, primarily
homosexual, is prevalent. Drug abuse is also a serious problem.  Both have obvious
negative social impacts. including the spread of sexually transmitted discases. The
prevalence of prostitution is difficult to reduce. because it is a lucrative form of income-

aeneration,
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Institutional Issues

Overlapping/conflicting coastal resource menagement responsibilities 0"
Government agencies: There are @ number of Government agencies responsible Tor coastal
resource management.  Clearer definitions are needed regarding management
responsibilities and inter-agency coordination to reduce overlaps and conflicts.

Inadequate planning, implementing and monitoring capability of central
Government_and provingial level agencies: The CZMP is a “problem oriented™ plan with a
strong focus on regulatory responsibilities. This requires central Government and
provincial level agencies to have effective planning, implementation, monitoring and
enforcement capabilitics. which are presently lacking (Perera, 1991). The main reasons for
this are inadequate personnel, lack of equipment and lack of financial resources.

Lack of community laison/organizing experience in central Government and
provincial level ageneies: The mandate «tipulated by the Constitution’s Thirteenth
Amendment to devolve powers and funcuons to the provincial level, recognizes the need
for Government agencies to develop closer and more cooperative working partnerships
with local communitics.  Awareness is growing that active community participation in
planning. implementation and monitoring is vital to the success of natural resource
management and development.  Unfortunately Government agencies do not have significant
experience and training in community-based. participatory planning and resource
management. nor are they in a position to take on such responsibilitics.  Constraints (o
doing so are due to the limited in-country community liaison training programs and the
lack of financial resources.

Legal Issues

Lack of specific regulations for Hikkaduwa: Regulations are needed, specifically for
[ikkaduwa. for the operation of fishing and glass bottom boats within the Sanctuary and
for their maintenance. A number of recommendations have been made by CCD, National
Aquatic Resources Ageney (NARA) and others regarding the number of glass bottom boats
to be permitted. the number to be allowed ¢ operate at a given time, the routes they should
use. and how they should be maintained and licensed (see *NARA Recommendations™ and
~CCD Recommendations. 19917). These regulations are currently being discussed by
Government officials and community groups.

Lax enforcement of existing regulations: More cffective enforcement is needed for
existing regulations, regarding the removal and possession of coral, the discharge of
untreated wastewater and solid waste. the illegal construction of structures on the beach
and illegal fishing practices. Also there is a need for the Ceylon Tourist Board (CTB) to
classity. register and license all tourism establishments as legislated, in collaboration with
the Pradeshiva Sabha (local government). Some of these illegal practices are politically
sanctioned.

Limited definition of the “coastal zone™; The existing legal mandates are limited in
geographical extent. As mentioned previously. the responsibility for the immediate
Sanctuary arca is that of DWILC. while CCD is responsible for the arca 2 km out to sea,
300 m inland. and 2 km inland for rivers and estuaries. FForces operating outside of those
boundaries. however. impact on the Sanctuary, such as dynamite fishing and ships
dumping oil at sca. Therefore, there is a need to develop a more integrated legal
mechanism to enzompass a broader geographical arca for Hikkaduwa and other coastal

arcas.
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Existing Management Recommendations for Hikkaduwa Area

Recommendations to the Cabinet Sub-Committee on Urban Development

The following recommendations were made in the “Memorandum o the Cabinet

Sub-Commitiee on Urban Development ™, submitted by the Working Committee comprised
of the Central Environmental Authority (CEEA), CTB, CCD. the Ministry of Fisheries, the
Galle District Development Council and the Treasury, and coordinated by the Urban
Development Authority (UDA), on 11 February, 1987,

NARA Recommendations: Redesignating the Sanctuary as a Marine Park primarily

for recreation, education and research. This would involve (Figure 3.5):

Zoning of the arca with boundarics exiending along the beach from the aroyne of the
Fisheries Harbor to the southern end of the Coral Gardens Hotel. and 2 km out into the
sea from the permament beach vegetation line. Tt should also include the Rocky Islets
and surrounding coral reefl (this has been endorsed by the enlargement of the Sanctuary
in 1944).

Research Zone: The area from the northern boundary of the Cooperative Beer Garden
Restaurant to the Fisheries Harbor groyne. The fotlowing activities would not be
alfowed: (1) the entry of any boats into the lagoon reef area of this zone. (2) the use of
diving or snorkeling gear by unauthorized persons, and (3) the removal of any marine
organisms unless for research by authorized persons.

Zone A (general_use): ‘The arca between the present Cooperative Beer Garden Restaurant
and the southern boundary of the Coral Rock Hotel, The following activities would not be
allowed: (1) use of anchors and chains. (2) standing and walking on corals. (3) removal of
fish. corals and other marine organisms unless a permit is issued. and (4) use of glass bottom
boats.

Zone B3 (general use): The area from the southern boundary of the Coral Rock Hotel to
the southern boundary of the Coral Gardens Hotel, including the Rocky Islets and
surrounding corals. The following activities would not be allowed: (1) removal of fish.
corals and other marine organisms unless a permit is issued. and (2) standing. walking
and anchoring of boats on the reefs,

- Prohibiting the removal of marine organisms, anchoring of boats in the reef lagoon and

the improper discharging of wastes from tourist establishments and boats.

- Diverting fresh water outlets away from the Sanctuary.,
. Providing resting plattorms for swimmers and mooring buovs at several locations for

lourist acuvities.

- Relocating the mechanized boats anchored within the reef lagoon to the Fisheries

arbor,

- Giving support 1o the police 1o enforee the reeulations o prevent illegal fishing and

removal of marine organisms Jrom the Sanctuary .

- Controlling the number of elass bottom hoats through regist-ation and issue of permits.
- Predging the Fisheries Harbor 1o expand capacity,
9

Providing garbage bins along the beach to facilitate garbage disposal.
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CCD Recommendations

[ 3]

‘ud

. Nourishing the Coral Gardens Cove with sand, extending the groyne on the south side,

reinforcing the reef-arch on the north side and installing a low sill/breakwater in the
middle of the cove,

. Nouwuishing the Tikkaduwa Cove with sand, building a retention groyne on the south

side and possibly installing a reef plug,

- Excavating and dredging the ITikkaduwa harbor to Hikkaduwa Ganga Reach, and

possibly installing a grovne and breakwater.

CTB Recommendations

LV}

‘N

- Classifying. registering and licensing all tourist establishments in order to regulate them,

under the Tourist Development Act No. 14 of 1968.

- Amending Act No. 14 so that the Minister of Tourism and Rural Industries can declare

an arca for tourism development in order to promote, plan and encourage the
development of tourist facilities within such an area.

. Conducting an inventory of sewage and waste disposal facilities in the arca, and

developing a plan for inland forms of waste disposal.

. Requiring all hotels to actively participate in the management of aquatic resources, to

provide information to tourists about minimizing damage to aquatic resources and to
prevent tourists from collecting corals.

Introducing a standard sign-board system for the guidance of visitors and requesting the
hotels to undertake a tree planting campaign.

UDA Recommendations

UGNV ]

'

- Implementing the Wellawatta Integrated Development Project, which includes

developing the Wellawatta Commercial Center, filling the Kurunduwatta Marsh in order
to relocate the weekly market, relocating the Kumara and Mahamaya IHigh Schools to
sites outside of the tourist areas, improving the exisiting playground, providing a
building for the District Development Council/Galle, relocating the Multi-Purpose
Cooperative Society building in order to make way for the proposed Sanctuary office
and educational centre. improving the main bus stand. filling the Kuduwegoda marsh for
housing and building a shopping arca on the site vacated by the two schools.

- Widening Galle Road at Hikkaduwa Town to relieve traftic congestion.
. Butlding a Galle Road by-pass road from the Hikkaduwa bridge to Kumarakanda.

Developing surface drains for the Wellawatta Integrated Development Project area and
for the widening of Galle Road.

. Extending the Ambalangoda Water Supply Scheme to Hikkaduwa.
. Developing a central sewage svstem.

Other Recommendations

UN/LESCAP Recommendations (1985)

A UN/LESCAP report on coastal management in Sri Lanka (1985). strongly stated

that “responsibility should never be removed from the decentralized action-oriented
departments of Government, ¢.g. Local Bodies. which are much closer to the threatened or
damaged coastal environment ™.
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CCD Recommendations (1991)

Reduce the number of hotel owned glass bottom boats.

Introduce a rotation system which allows boats to do business on specific dates.

e Demarcate routes along which boats may proceed so they do not hit the coral,

« Install anchoring buoys in snorkeling arcas.

o Prepare guidelines for tourists and boatmen describing legal and illegal activities.

« Develop a training program for boatmen so they understand and comply with the
system.,

«  Ban boatactivity in the proposed zone during the monsoon season.

CTB Recommendations (1992h)

Restrict further development in beach arcas to the land side of Galle Road.

o Create a Tourist Police Post to mitigate contlicts between local residents and
tourists.

o Bring all informal sector establishments under official control.

o Grant liquor licenses to those informal sector restaurants conforming to the standard
CTB criteria,

«  Create a special unit of the CTB 1o woik with the Police and the formal and
informal sectors o coordinate educational seminars regarding natural resource
management. compliance with laws, drug abuse and sexually transmited diseases.

o License site guides and beach boys with the help of the Local Authorities.

Water Quality Consultant Recommendaiions (MPI 1992)

o Sample wastewater eftluent from the Coral Gardens Hotel from the present system
and compare to a system operating under continuous acrated conditions.

e Identity specific pollutants from brackish water outlets. including Biological
Oxygen Demand. Chemical Oxygen Demand. metals and toxic organic pollutants.
Monitor flows and. if Targe quantities of pollutants are found, identify the sources
of upstream pollation as a first step.

« Control discharges from fishing boats by performing activities such as discarding
old fish. fish scraps and oil from cleaning, further out to sea. or relocate the boats
o a site away from the reefs.

»  Prevent destruction of coral reefs by glass bottom boats by undertaking a public
awareness campaign and educating boat owners and operators.

CLEA _Recommendations

o Conduct a feasibility study on a common wastewater treatment plant for hotels.

Actions Taken Based on Recommendations

Based on NARA Recommendations

e The number of glass bottom boats is limited to 50.

o Police have been empowered 1o impose fines on those caught removing marine
organisms from the Sanctuary. which has deereased the amount of coral and other
organisms bheing removed.
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o The Sanctuary boundaries have been expanded

Based on CCD Recommendations

o« Coral Gardens Hotel has built a small groyne to help retain sand on the nearby
beaches. The groyne is smaller than the one recommended by CCD.

« The Fisheries Harbor has been partially dredged.  About 10,000 cubic m has been
removed for use at the Koggala I'ree Trade Zone.

o The beach near the Coral Gardens Hote! may have been nourished with sand by
natural processes resulting from the breaching of the Fisheries Harbor groyne.

«  CCD has coordinated education programs for local authoritics and business people
about precautionary measures to mininize damage to aguatic resources.

Based on CTB Recommendations

« Some information is provided by hotels to tourists about minimizing damage to
aquatic resources.
«  Some signboards have been posted to guide tourists.

Based on UDA Recommendations

« A section of Galle Road was widened to relieve traffic congestion but resulted in
higher speeds of vehicles which increase noise and danger to pedestrians.
The bus stand has been improved.

o The playground has been improved.
« A building has been provided to the District Development Council.,

Other Actions Taken

o The groyne at the Fisheries Harbor was breached by the Ministry of Fisherics to
reduce the sedimentation of the harbor but is now silted.

» The National Water Supply and Drainage Board is implementing the District Water
Supply Program in cight towns of the Southern Provincee. including IHikkaduwa.
The project is funded by the Asian Development Bank. The funding for the entire
project is RO 788 million. Rs. 65 million was allocated for Hikkaduwa. The work
on the Hikkaduwa section was completed in mid-1993 and involved rehabilitating
the existing svstem. including pipelines and intake structures. It will not be
operational until after late 1994, Until then. the old system is being used.

Actions Taken for Hikkaduwa Special Arca Management

o A hield office has been established in the SAM arca. with two project officers based
there.

o Bascline socio-economic surveys have been conducted of the SAM area.

o Target community groups are heing strengthened and organized. and community
action planning meetings are being facititated.

o Bducational workshops on the SAM planning process and coastal resources
management have been conducted for GNs and other local Government officials.



64

o Two color posters regarding coral reef conservation have been printed for
educational purposes. One is a wall poster 10 he displayed in prominent buildings

and public arcas.

The other poster will be displaved on glass bottom boats and at

the landing arcas of the boats.
e The construction of i boat has been completed for patrolling by the DW].C.

o Three DWILC Guards have been assigned to Hikkaduwa and 3
appointed.

volunteer guards

e A Glass Bottom Boat Association has been formed.
e This environmental profile is complete with detailed maps of the SAM area.
o The SAM Plan is being dratted with community and government collaboration.

Because information is lacking for several issucs critical to the Hikkaduwa SAM
Project. studies are underway by the CRMP cgarding the coral reefs. coastal water quality

and the tourist industry.

The objectives of the studies are listed in Table 7.4,

Table 7.4. Studies planned, ongoing or completed for the Hikkaduwa SAM Plan

Type of Study

Coral Reet
Studies ongoing
through NARA
and local commu
NN assstanee

Tourism
Studies with
(QNE)

Water quahity
studies conducted
bv NARA

Objectives

Provide mformation for mapping of the resource at 1:5,000 scale™

Quantify mdicators for coral reet health which can be monitored and compared with
past datar

Document current use patterns and management problems which lead 1o
management recommendations™

Involve Jocal community participation

Upgrading the qualiy of the reef, recolomzation of damaged areas

Regular momtonng of the coral reef.

Estabhish basehne mdicators for measuring benefits and liabilities from tourism
Deseribe relanonships between categories of informal and formal sector
establishments i terms of compatibihty and contlicts=

Analyze benetits aceruing 1o the local community in terms of  emplovment.
purchases of requirements and other economic activities®

Assess the economie costs of pereeived problems such as crowding and
congestion. damage to herttage resources, aceess to beach and visual impacts of
urbanization®

Assess dependence of tourist industry - on the environmental quality of sea water,
marine habitat, available beach spaces, density of beach use and thresholds which
should not be surpassed

Analvze toreign exchange carnings and average profi margins for different
nvestments

Assess the carrving capacity of the area for further tourism development

Establish 11 sampling sites, from which samples will be taken once a maonth for
one vear”

Deternune level and sources of pollution®

Propose management actions

* Completed in 1994
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Other Studies in the Hikkadowa Area

e Natonal Water Supply and Drainage Board has recently completed a
wastew.tter disposal teastbihny study tor Fhikkaduwa. The study covers the area along
Gall * Road trom the Thikkaduwa Beach Hotel, near the miain bus stand, 1o the Viska
Cabang Gardens m the Thicamaeani Wallabada GN Division. Tt includes 65 hotels,
cuesthouses and restaurants. which account tor most. but not all. ot the tourist
establishments m this arca A central treatment collection system using extended acration
ovidianion ditches has been recommended  Fully treated effluent is 1o be discharged o the
e with o short outtall The systenas estinmated to cost SUS 2 nuallion.

[he World Health Oraamzation tWHO) is also funding @ wastewater treatment and
wohid waste disposal teasiihity study coordinated by the Central Environmental Authority.
[he study wall recommiend methods o improve existing treatment and disposal systems and
the development of new systems The study should be completed by carly 1994

Fhe Ministry of Fisheries and Aguatic Resources is in the first part of the 6-year
Fishertes Sector Development Project tunded by the ADB. The project arca is the
cotuthwest coust and mcludes Hikkaduwa and Dodanduwa. Studies are planned regarding
the tollow e issues i 1994 and 1995,

o Coxstal Enomeering: Acuvities will include site reconnaissance. surveying and
leveling. bathvmetric and htoral drift studies. tide and current measurements. and
cedimentation analyvsis . The purpose of these studies is to determine the feasibility of
rehabilitating existing structures such as harbors, breakwaters and jetties. Tt is not
mtended o construct new structures.

o Credit Facilities: Alternatives te tishing will be studied for income generation. [ is
intended that Toans will be provided through the Fisheries Cooperatives o individuals
TOr ICOMe Senerating activities.

o Development of Sociad Intrastructure: 60 villages will be identified in the overall
project arca tor deselopment improvements of access roads. drinking water. marketing,
health and cducation tacilives . fois Tikely that oae or two villages within the
Pk haduswa SAM Project arca will be selected.

Additional Information Needs

Sedimentatieon Patterns - Sedimentation patterns are influenced by natural as well as
man-made tactors - Observations seem toodicate that the grovne built at the north end of
the Sancruary has chaneed the pattern of sedimentation. Subsequently . the deliberate
breachime of the erovne chaneed the pattern agaim. [t is necessary o understand the
Jdynamies of the existing patterns and quantty rates ot sedimentation before any other
actions are tahen -

Seurces and Levels of Income Generation Other than trom Tourism: Sutticient data

has been collected and s mthe process of being analvzed regarding income generated by
tourism. but not by other sources. Tt would be usetul to know how much income is carned
outstde of the tourist industry - For example, fishing is clearly still an important cconomic
activity . but there is httde intormation available about the amount of income generated.
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Hierarchy/ Key Actors/ Research/
Function Process Planning/
; Advisory
Department of Coast J—
—
National Wildlife Conservation NARA
Agencies with ’ Conservation " Department ¢ CRMP
Principai Role | DWLC (CCD)
! (Sanctuary) (Coastal Zone) ,
| |
Local Divisional Secretary (DS)

Government E Pradeshya Sabha (PS) |
Authorities | Police Department (PD)
|

| Coordinating Committees

Goordination (HMSDPC and WG) .

i (Environmental Group of DS)

i
:Zonsensus Special Area Management Plan |
or Sanctuary and SAM area)
Action/Plan ( y -

: Sanctuary ‘ Coastal Zone

Participants - DWLC CCD MFAR CTB
;"t.mp emen-  ps/ps/ipD UDA CEA ID
atton HGBBA/HSHRA PS DS PD

ATBAHH HSHRA ATBAHH

Acronyms

ATBAHH-Association of Tcufist Board Approved Hoteliers of Hikhaduwa
CRMP.Coastal Resoutces Management Project

CTB-Ceylon Toutist Hoard

HGBBA-HIkkaguwd Gliass Bottom Boat Association

HMSDPCAWG-Hikkaduwa Marine Sanctuary Development Program Committee and
Working Group

HSHRA-HIkkaduwa Small Hotelters and Restaurant Assaciation

MFAR-Ministry of Fisheries 8 Aquatic Resources

HARA-Hational Aquatic Resources Agency

Figure 7.1 Institutional framework for planning and implementing the Hikkaduwa SAM Plan
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There is also no reliable information available for traditional or other sources of income
generation, such as the handicraft and coir fibre industries.
Water Supply and Conservation: There is a need to determine alternative sources of
water supply. Also investigations are needed to determine ways to conserve and more

cfficiently regulate existing sources.

Prevalence of Prostitution and Drug Abuse: It is important to know the impact of
tourism on soctologically detrimental activities like prostitution, drug abuse and other
torms of crime. so that strategies can he adopted that reduce their prevalence.

SAM Plan Development and Implementation

This profile 1s the first step in the development of a Special Arca Management plan
for ITikkaduwa.  The ongoing process of plan development will make use of the profile as
i source of baseline information for the arca. SAM plan development is a collaborative
process. focused at the community level and involving many meetings with community
aroups comprised of glass bottom boat owners. hoteliers and restaurateurs, and fishermen,
as well as with Tocal Government officials, the Sanctuary Development Committee and
national agency representation with jurisdiction over Hikkaduwa's coastal resources. The
istitutional scheme envisaged for management is shown in Figure 7.1, The key to success
in SAM plan development is that all stakcholders. community and government, agree in
principle on the actions to be carried out under the management plan. And unlike
conventional management plans, which are often static, SAM plans are meant to be
dvnamic. open to change and reflective of the decisions and actions of those agencies and
community groups with key roles in implementation.
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