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EXECUTIVE SUMMARY

PURPOSE AND OBJECTIVES OF STUDY

The U.S. Agency for International Development (USAID) requested a comprehensive evaluation
of three USAID-financed activities that sought to address environmental problems in the Mahaweli river
basin. The purpose of this effort has been to assist USAID, the Government of Sri Lanka (GSL), and
other donors to determine whether environmental management measures previously recommended in the
USAID-financed Tibbetts-Abbett-McCarthy-Stratton Environmental Assessment (TAMS Environmental
Assessment) and the Environmental Action Plan for the Accelerated Mahaweli Development Program
(AMDP) and subsequent actions carried out through the USAID-fizanced Mahaweli Environment Project
(MEP) and the Forest and Watershed Management Project (FWMP) have effectively mitigated specific
environmental problems anticipated in the Mahaweli basin.

The Mahaweli Environmental Evaluation Team inciuded nine professionals in ecology, forest and
watershed management, wildlife conservation, project planning and management, environmental
economics, agronomy and soil science, and sociology. Team members conducted field work, data
collection, and interpretation of results in Sri Lanka from October 15, 1992, through January 29, 1993.
Four formal workshops were held during this period with GSL, NGO, other donor representatives, and
private sector representatives to provide input on project research activities, strengthen the database used
by team members, and present tentative and final findings and recommendations. Two debriefings of
findings have been presented to USAID personnel. Numerous informal meetings have been held with
GSL, NGO, other donor representatives, and private sector representatives during the course of the study.

THE MAHAWELI RIVER BASIN AND THE AMDP

Sri Lanka rises to a central massif in the south central portion of the island. The principal rivers
in the country radiate from these highlands and are dominated by the Mahaweli Ganga, which drains
more than 16 percent of Sri Lanka’s land surface (Figure 1). The Mahaweli carries approximately ore-
seventh of the total annual runoff and includes a wide variety of biotic communities within its large
drainage area.

Prior to the large scale development of the Mahaweli basin for agricultural production, more than
50 percent of the land area was covered with mature tropical humid, subhumid, or dry forests. The steep
lands in the upper reaches of the basin were in a mix of closed-canopy tropical montane humid forest
cover and developed agricultural lands (mostly tea plantations), and the lower slopes supported dense,
but drier, tropical forest cover. All of these lands had been encroached upon to some extent, although
habitats were reasonably well connected, with occasional fragmentation.

Biological diversity in these earlier forest and grassland areas in the Mahaweli basin was very
high, including most of the 251 resident bird species reported from Sri Lanka, an additional 75 migratory
bird species, more than 50 mammal species, more than 20 reptile and amphibian species, and a wide
variety of invertebrates. Nine recognized threatened or endangered species resided in the basin.
Moreover, 53 endemic plant species and 17 very rare plants had been identified in the basin.



viii
FIGURE 1

SRI LANKA, SHOWING THE MAHAWEL! BASIN
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The development of agricultural lands in the basin, particularly in the lower areas of Systems A-
H, has vastly reduced the total forest cover. The designated forest reserves in the lower basin have been
largely cleared. Many of the remaining forest areas have been high-graded, where the more valuable
commercial species are removed and less useful trees are left standing. High-grading often results in
reduction of species diversity, genetic stock, and populations of plants and animals.

Land use varies from the upper catchment areas to the lower parts of the basin, largely as a result
of climatic influences on agricultural options. More than 50 percent of the upper catchment lands are
in some form of intensive agricultural production, mostly tea. An additional 20 percent appears to be
in fallow or abandoned agricultural land, with the remainder divided between remnant forest cover and
smaller-scale agriculture.

Slopes are typically steep, with 75 percent of the upper catchment characterized by gradients of
20-40 percent. The latisol soils are moderately resistant to erosion and have high productive potential
for agriculture. Podzolic soils and reddish brown earth, which together constitute almost 85 percent of
the upper catchment, are very erodible and are best used for some form of sustainable forestry.

The downstream areas are divided between forest and woodland areas, pasture and anthropogenic
grasslands, seasonal (chena) cultivation, and permanent crop production. Prior to the large-scale
agricultural development of the lower basin, approximately 75 percent of the area was in forest or
woodland. This forest area has been significantly reduced, with the majority of land now in crop
production, principally paddy rice.

Several large towns are located within the Mahaweli basin, including Nuwara Eliya, Kandy, and
Trincomalee. Beyond these towns, most residents live in small communities or villages. Total population
within the basin is uncertain, although the area includes some of the lower population densities in Sri
Lanka.

Many of the communities in the lower parts of the basin are new, particularly in Systems A-H,
having arisen through in-migration during the past 20 years. Some newer villages include residents of
government or private company colonization schemes. Other villages comprise migrants who are
encroaching illegally on state owned land. Both types of communities are common in the areas affected
by the Mahaweli Environment Project. The Reforestation and Watershed Management Project RWMP)
often worked with older, more established communities that have increased in size through in-migration
of workers.

Primary income sources are the sale and distribution of cultivated crops, with paddy rice being
the principal lowland crop, and potato and other vegetables common in the uplands. Tea plantations
occupy much agricultural land in the uplands and provide a source of employment to many residents.
Harvest of forest products for timber, fuelwood, and handicraft materials is a common practice in areas
where intact forests can still be found, although much of these harvests are often illegal. Service
industries have developed in many towns that surround the colonized agricultural communities.

Living conditions in most of the rural communities are very basic, and the overall standard of
living is low in comparison with other more established areas of Sri Lanka. Public health conditions can
be poor, with many common tropical diseases endemic.

Plans for a comprehensive development of the water resources within the Mahaweli basin were
initiated in the 1960s. The objectives were to increase agricultural output by creating more reliable water
supplies for downstream irrigation and to increase energy production capabilities. These developments



would also take advantage of the fact that large areas of undeveloped lands could still be “ound in the
northern and eastern dry zones, whereas virtually all agricultural lands in the southwestern wet zone were
already in use.

A Master Plan recommended a combination of water storage, hydropower production, improved
downstream agricultural facilities, and the clearing and development of new agricultural lands. The
development of these downstream agricultural areas proceeded, with land units divided into systems
designated by letters A through H. This program was to be implemented over a period of 30 years under
the assumption that financial and other constraints would prevent the country from implementing more
than one major project at a time (Gunatilaka, 1991).

By 1976, the Polgolla barrage near Kandy and the Bowatenna reservoir and irrigation tunnel
southeast of Polonnaruwa had been completed. To expedite resource development in the Mahaweli basin,
a consolidated version of the original Master Plan was implemented in 1977 and became known as the
Accelerated Mahaweli Development Program. The focus of the AMDP was to provide solutions for acute
uneriaployment problems, loss of foreign exchange for agricultural imports, and a shortage of electrical
energy (Hewavisenthi, 1992).

AMDP consisted of the following multipurpose projects: Kotmale Project, Polgalla Diversion,
Victoria Project, Randenigala Project, Rantembe Project, Minipe Diversion, Maduru Oya Project,
Bowatenna Project, Elahera Diversion, and Angamedilla Diversion.

ENVIRONMENTAL CONDITIONS AND ISSUES IN THE MAHAWELI WATERSHED

The development of the Mahaweli watershed has resulted in some important and extremely
valuable social, economic, and technological benefits for Sri Lanka. The project has enabled a large
number of poor people to obtain access to land and livelihoods and has significantly increased the
country’s food production and power resources. However, these advances were not made without some
costs, particularly in terms of adverse environmental change.

Over the years, approximately 127,000 hectares of land has been brought under cultivation in the
Mahaweli watershed. More than 400,000 people have been settled in the lower catchment area, and these
families have participated in the transformation of several hundred thousand hectares of sub-humid
tropical rainforest into cultivated fields. Construction of dams and irrigation conveyance networks, roads
and related infrastructure has radically altered the way soil and water moves, and biological systems
function in the watershed.

An environmental assessment prepared by USAID in 1980 predicted quite accurately many of the
major adverse environmental changes that would result from or affect the AMDP, including degradation
of watershed conditions, declining water quality, loss of wildlife habitat and populations, and incomplete
social infrastructure developments. Many of these environmental problems continue to persist in the
Mahaweli basin. The problems generally represent a constraint to some of the original objectives of the
AMDP, and contribute to a degradation of the quality of both human and non-human lives in the basin.

The principal adverse environmental impacts within the Mahaweli basin include the following:



Watershed Systems

On-site soil loss rates, particularly in the upper catchment, continue to be greater
than soil replacement rates.

Downstream water quality in the lower catchment area is being degraded as a
result of nutrient loading and pesticides from farm runoff.

Natural forest ecosystems are being degraded or eliminated in both the upper and
lower catchments because of expanding agriculture and unregulated harvest of
forest products.

Sediments and agrochemicals in runoff water are resulting in eutrophication of
reservoirs.

Water management schemes have chaziged the natural flow regimes of the major
rivers, resulting in occasional higher flood flows, lower dry season flows, and
degradation of riparian and wetland habitats in the lower catchment.

Sediment inflow is beginning to fill some reservoirs and threatens to shorten the
useful life of the reservoir network.

Agricultural Systems

Chemical inputs to agricultural systems in the upper and lower catchment areas
are degrading local surface and ground water quality.

Cropping patterns are often inappropriate for the soil and microclimatic
conditions of the site, resulting in reduced productivity and increased reliance on
environmentally inappropriate agricultural practices.

Poor water management practices, principally in lower catchment irrigated areas,
have increased the threat of soil salinization and on-site soil losses.

Wildlife and Biodiversity Systems

The current data on wildlife population characteristics, migration and dispersal
patterns, and habitat requirements are not sufficient to guide management
decision making.

Habitat conditions in many of the designated protected areas have been degraded
over time, and restoration or enrichment measures have been inadequate to
support existing wildlife populations.

Social and Economic Systems

Land allocation schemes provide too small a land base to support more than one
generation through agricultural production, resulting in declining quality of
human life and an increase in illegal land uses.
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— The social infrastructure in the upper and lower catchment areas cannot yet fully
meet the needs for satisfactory health, education, training, or financial well-being
of the region over the long term.

It is important to recognize that many of these impacts may not be the result of the construction
and infrastructure development of AMDP. In fact, the very limited baseline data that describe pre-
existing or even immediate post-project conditions make it extremely difficult to determine the degree to
which the AMDP contributed to or represents a direct or indirect cause of any of these impacts. At this
point in Sri Lanka’s development, blame for the causes of environmental impacts seems of marginal
value. The key factor seems that the problems not only persist, but also appear to be increasing in
magnitude.

LESSONS LEARNED AND STRATEGIES FOR IMPROVEMENT

There are a variety of opportunities for responding to these mounting adverse environmental
impacts in the Mahaweli basin. In many ways, these responses can quickly get to the root causes of
overall environmental problems in the watershed and mobilize efforts to sustain and restore the Mahaweli
ecosystems. In general, these responses can be summarized:

L] Coordinated monitoring of environmental systems is needed in the upper and lower
catchment areas to facilitate the development of site or issue-specific management
responses. GSL institutions can benefit by improving the technical, financial, or
infrastructure capacity to carry out effective monitoring of watershed and environmental
management needs.

o Local participation in environmental management should be increased to make
implementation of conservation schemes realistic and successful.

® Soil conservation, land use, and environmental management responsibilities can be
improved if responsibilities are consolidated and coordinated within a few ministries and
agencies and a more coordinated effort is developed for watershed management.
Environmental management can also be enhanced through more definitive national
policies that are publicized and enforced.

There are no simple answers that will enable Sri Lanka to rapidly overcome these limitations.
However, in taking a retrospective view of the environmental history of AMDP and associated
development activities in the Mahaweli basin, a few generalized lessons learned may provide valuable
guidance to future project efforts. These paradigms can guide actions designed to conserve or restore
the essential environmental services that support human endeavors in the watershed. These lessons
learned can be summarized within two essential principles, which overlap and are mutually reinforcing:

o Maintenance and restoration of the environmental systems and natural resources base in
the Mahaweli watershed should be elevated to a very high priority in management
decision making, with adequate personnel and infrastructure to address environmental
concerns. This could require some institutional restructuring within the management
authority, as well as clarified and empowered policies and mandates. The entire
Mahaweli watershed system should become the base operating unit for planning and
decision making.
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® Future development activities should provide the kind of infrastructure that gives people
options and the power to make sustainable decisions: schools, health centers, training,
marketing services, and financial resources. These activities should be designed to break
the link between poverty and environmental degradation and to provide a strong local
input if mitigative actions are to be respected and sustained.

The technical, administrative, institutional, or policy actions that emerge as a response to specific
environmental issues should be framed within the context of these principles if they are to be sustainable
over the long term and if they are to have the magnitude of impact necessary to influence environmental
conditions in an area as large as the Mahaweli drainage basin. The kinds of institutional changes,
personnel development, and financial investments required to encourage such a shift need not be
exorbitant. Much of the change can be accomplished by elevating and empowering some existing
positions within the management structure, decentralizing other responsibilities in tandem with training
and educational opportunities in environmental management, establishing policies and mandates that can
and will be enforced, and creating an investment environment that acknowledges and respects ecological
functions as the key to long-term economic and human well-being.



SECTION ONE
INTRODUCTION

PURPOSE AND OBJECTIVES OF STUDY

The U.S. Agency for International Development has requested a comprehensive evaluation of

three USAID-financed activities which sought to address environmental problems in the Mahaweli river
basin. The purpose of this effort has been to assist USAID, the Government of Sri Lanka (GSL), and
other donors to determine whether environmental management measures previously recommended in the
USAID-financed Tibbetts-Abbett-McCarthy-Stratton Environmental Assessment (TAMS Environmental
Assessment) and the Environmental Action Plan for the Accelerated Mahaweli Development Program
(AMDP) and subsequent actions carried out through the USAID-financed Mahaweli Environment Project
and the Forest and Watershed Management Project (FWMP) have effectively mitigated specific
environmental problems anticipated in the Mahaweli basin. The objectives of this effort included:

To describe present conditions and key environmental management issues in the Mahaweli river
basin, taking into account technical, social, institutional, or policy factors contributing to or
important in the resolution of these issues;

To determine the extent to which recommendations from the TAMS Environmental Assessment
and follow-up TAMS Environmental Action Plan have been completed or accomplished through
MEP, FWMP, or other donor or GSL activities;

To define lessons learned from USAID or other donor-financed activities to guide future
environmental management efforts in the Mahaweli river basin;

To identify strategies or measures that could strengthen or otherwise improve the
recommendations made in the TAMS Environmental Assessment and follow-up Environmental
Action Plan for the Mahaweli basin;

To describe actions that can be taken by USAID, GSL, or other donors to build upon the results
from the TAMS Environmental Action Plan, MEP, and FWMP and further improve
environmental management practices and ecological conditions in the Mahaweli watershed;

To document the principal results of MEP and FWMP including accomplishments, constraints,
and problems encountered;

To describe the social, economic, and biophysical implicaticns of the results from MEP and
FWMP, including identification of physical, biological, social, economic, or institutional
constraints that have prevented implementation of recommendations or proposed actions;

To correlate the results from MEP and FWMP with the recommended mitigative measures in the
TAMS Environmental Assessment and follow-up TAMS Environmental Action Plan; and



L To communicate the results and recommendations from this analysis to concerned USAID, GSL,
NGO, PVO, private sector, and other donor workers through written reports, seminars, and

workshops.

The Mahaweli Environmental Evaluation Team included nine professionals in ecology, forest and
watershed management, wildlife conservation, project planning and management, environmental
economics, agronomy and soil science, and sociology. Team members conducted field work, data
collection, and interpretation of results in Sri Lanka from October 15, 1992, through January 29, 1993.
Four formal workshops were held during this period with GSL, NGO, other donor representatives, and
private sector representatives to provide input on project research activities, strengthen the database being
used by team members, and present tentative and final findings and recommendations. Two debriefings
of findings have been presented to USAID personnel. Numerous informal meetings have been held with
GSL, NGO, other donor representatives, and private sector representatives during the course of the study.

USAID ENVIRONMEY: - .- ¥, POLICIES AND REGULATIONS

USAID/Sri Lanka must follow a clearly defined set of environmental mandates. These procedures
are modeled on the U.S. National Environmental Policy Act (NEPA), authorized by Congress in 1969,
and subsequent guidelines developed by the U.S. Council on Environmentai Quality (CEQ). The
environmental policy for A.L.D. is specified in federal regulations CFR 22, Part 216. In summary, this
legislation requires USAID/Sri Lanka to:

L Ensure that environmental consequences of A.I.D.-financed activities are identified and
considered by both A.L.D. and the host country prior to a final decision to proceed, and
that appropriate environmental safeguards are adopted within the project;

° Assist developing countries in strengthening their capabilities to appreciate and effectively
evaluate the potential environmental effects of proposed development strategies and
projects, and to select, implement, and manage effective environmental programs;

° Identify all impacts upon the environment resulting from A.I.D.’s actions, including those
aspects of the biosphere affecting endangered species (Section 216.5), which are the
common and cultural heritage of all humanity; and

L Define environmentaily limiting factors that constrain development, and identify and
carry out activities that assist in restoring the renewable resources base on which
sustained development depends.

Section 533 (c)(3) of the 1991 Foreign Operations Appropriations Act prohibits the use of
economic assistance funds for "any program, project or activity which would result in any significant loss
of tropical forest; or involve commercial timber extraction in primary tropical forest areas.” The act
requires the agency to make certain findings or determinations before supporting any activities that could
directly or indirectly affect tropical forest conditions. Specifically, Section 533 requires A.LD. to
complete an environmental assessment to accomplish the following:

] Make specific environmental findings and disclose certain environmental impacts on
tropical forests;



] Determine whether impacts are of a significant nature;
o Identify whether commercial timber extraction will occur in primary tropical forest areas;

] Identify potential impacts from proposed activities on biological diversity within the
affected area;

] Demonstrate that all timber extraction will be conducted according to an environmentally
sound management system that maintains the ecological function of the natural forest and
minimizes impacts on biological diversity; and

] Demonstrates that the activity will contribute to reducing deforestation.

The environmental evaluation of the AMDP and previously financed A.I.D. project activities
related to implementation of the AMDP does not directly relate to any specific A.I.D.-financed activities
that would need to comply with these regulations as set in CFR 216 or Section 533. Nevertheless, the
evaluation is structured to address each of these concerns and to recommend measures that could be
carried out by A.LLD., the GSL, or other doncrs ¢o minimize any potential adverse environmental
impacts.

In addition, the Mahaweli Environmental Evaluation provides an opportunity to review the
environmental history of the AMDP and provide a perspective from which more appropriate and
sustainable environmental management responses can be applied in the Mahaweli watershed. As such,
the Mahaweli Environmental Evaluation is less an assessment of specific impacts and more an evaluation
of lessons learned through development of AMDP and identification of opportunities to improve the way
development is applied in the watershed.



SECTION TWO

AN ENVIRONMENTAL HISTORY OF THE
ACCELERATED MAHAWELI DEVELOPMENT PROGRAM
AND USAID-SPONSORED MANAGEMENT ASSISTANCE

THE MAHAWELI RIVER BASIN

Sri Lanka rises to a central massif in the south central portion of the island. The principal rivers
in the country radiate from these highlands, and are dominated by the Mahaweli Ganga, which drains
more than 16 percent of Sri Lanka’s land surface (Figure 2). The Mahaweli carries approximately one-
seventh of the total annual runoff and includes a wide variety of biotic communities within its large
drainage area.

Climate

The Mahaweli basin is influenced by two znnual monsoon seasons. From December to February,
the area is usually affected by the northeast monsoon (Maha); a milder, southwest monsoon (Yala) occurs
from May to October. In the upper reaches of the drainage basin more than 5,000 millimeters of annual
rainfall is usually recorded, whereas precipitation in downstream reaches is typically on the order of
1,600 millimeters. Rainfall in the downstream areas is usually reliable only during the Maha, but
precipitation can occur year-round in the upper catchment. Diurnal and annual temperatures vary little,
with averages ranging from 25 to 35 degrees centigrade in the lowlands and from 15 to 27 degrees
centigrade in the upper catchment. Inthe lowlands, evapotranspiration rates typically exceed precipitation
levels, resulting in a net moisture deficit.

Watershed Systems

The Mahaweli is the largest river in Sri Lanka, and flows northeast to the sea at Koddiyar Bay near
Trincomalee. The headwaters of the drainage basin are near the community of Nuwara Eliya in the south
central portion of the island. The major tributary flowing from the Mahaweli is the Amban Ganga, and
a secondary but important tributary is the Maduru Oya.! Flow rates fluctuate significantly from the wet
to dry seasons, and tidal influences can be encountered approximately six kilometers from the coast.

Hundreds of large and small irrigation reservoirs, or tanks, have been built throughout the basin,
some of which date back more than 2,000 years. Large areas of surface waters also formerly existed as
villus, which are seasonally inundated wetlands. Villus typically occur in association with river
floocplains, and occupy depressions between natural river channels and adjacent upland areas. Typically,
these wetlands consist of a perennial pool of water and an adjacent floodplain that is inundated only
during flood periods. Most of the villus have been drained or otherwise eliminated as a result of
irrigation development and dam construction, although a few still exist in scattered areas.

! An oya indicates a drainage that experiences very low or no flows during the dry seasons. A ganga indicates
a drainage that maintains perennial flows.
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FIGURE 2

SRI LANKA, SHOWING THE MAHAWELI BASIN
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Biological Diversity

Prior to the large-scale development of the Mahaweli basin for agricultural production, more than
50 percent of the land area was covered with mature tropical humid, subhumid, or dry forests. The steep
lands in the upper reaches of the basin were in a mix of closed canopy tropical montane humid forest
cover and developed agricultural lands (mostly tea plantation), while the lower slopes supported dense,
but drier, tropical forest cover. All these lands had been encroached upon to some extent, although
habitats w