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EXECUTIVE SUMMARY

Consultant services were employed to identify a watershed with high economic potential from
three different watersheds in El Salvador: the watersheds of the Rio Paz and the Rio Grande in
Sonsonate, in western El Salvador, and the Jiquilisco Bay watershed in Usulutan department in
eastern El Salvador.

The three watersheds were analyzed, focusing on their economic potential in relation to the
availability and condition of their human and natural resources. From this analysis, it was
determined that the Rio Paz watershed has the greatest economic potential of the three, followed
by Rio Grande in Sonsonate and in third place, the Jiquilisco Watershed.

The Rio Paz watershed covers 91,351.95 hectares and in 2002 had a total population of 500,841
inhabitants, of which 30.6% are rural (153,257 inhabitants in 23,500 families).

The economic potential of the Rio Paz watershed is based on the supply and availability of water
and land, natural resources, and the vegetation resources associated with the coffee canopy. There
are no significant areas of natural forest. Quality soils, in agrological classes 1, 2 and 3, cover
33,778 hectares (see Annex 6). Water resources are available in sufficient quantity, however
monthly distribution is unequal. There is a low drought risk and 3% of the watershed’s area is at
risk for flooding. According to ANDA, the demand for potable water in cities and populated
areas in the watershed is met by deep wells, water pumped from springs, and gravity fed systems
all within the watershed.

The watershed possesses a wealth of natural resources and has the biophysical conditions that
enable it to currently generate US$31.9 million in production value. This figure is based on
coffee, sugarcane, and basic grain production as well as forest products, which together occupy
over 65.1% of the watershed’s total land area. This current scenario generates 22,747 permanent
jobs, resulting in wages of US$21.1 million being paid to the local labor force.

With the project intervention this same land area would be capable of generating US$51.16
million and 31,258 permanent jobs, with workers receiving US$29.04 million in wages per year.
The projects’ impact is reflected in the US$19.26 million increase in production value, and the
creation of 8511 more permanent jobs (US$ 7.91 million). In addition to the economic
potential it is important to note the positive environmental effects of maintaining coffee
plantations which can stabilize and increase current rainwater filtration. This will result in greater
water availability for human consumption and irrigation. Currently 72.46% of the population
lacks access to water. Given these natural resources and productive activities in the watershed,
there is also opportunity to develop ecotourism.

Creation of each of these intervention areas includes phase-in and phase-out strategies. The
diversification strategy begins with identifying small and medium size farmers, initiating
technology transfer through technical assistance, promoting technical upgrading, and training
community extension agents. The market access strategy is to reduce the involvement of
intermediaries, through participation in fairs, contract farming and access to information. The
strategy for adding value is targeted to small- and medium-scale processing of coffee and other
products such as fruits and vegetables.



The conclusions with regard to the development of the Rio Paz watershed fall into three areas: i)
With regard to economics, there is an existing productive structure for traditional products, which
have deep cultural roots. ii) With regard to watershed use and management, the main conclusion
is that vegetation cover comprised of coffee plantations and trees facilitates the replenishing of the
aquifers in turn regulating water discharge, which involves the different uses of water (human
consumption and irrigation). iii) With regard to institution building, organizing efforts exist
among farmers, municipalities and jointly (Joint Action for the Integral Development of
Ahuachapan- ACDIAM), with who close relationships can be formed to ensure project
sustainability.

The Rio Paz watershed has high economic potential. Consideration however, must be given to the
institutional arrangements needed given the watershed’s bi-national nature.

The potential of the Rio Grande Watershed in Sonsonate is associated with the availability of
land, soil quality, water, coffee, sugarcane, cattle, basic grains and vegetable production.

Crop diversification in the coffee areas above 800 m (17,125 ha), areas for pasture crops (7021
ha) forestry (122 ha) irrigation (5375 ha) and basic grain interventions (11,607 ha) make clear the
productive potential of the area.

In the Rio Grande watershed, the economic impact of implementing coffee plantation
diversification (fruit trees) in areas over 800 meters above sea level (17,125 ha) basic grain
diversification (11,607 ha) and adding value to forest production (122 ha) would generate a 90.8%
increase in production value, going from US$18,58 million to US$35.46 million. It would also
lead to a 31.2% increase in permanent jobs, going from 15,657 (US$14.5 million) to 20,552, equal
to US$ 19.01 million. The proposals for diversifying the Rio Grande watershed include soil
conservation and rainwater harvesting practices, the use of bio-inputs and implementing a
multiple-use forest component. Taking into account that the watershed has both natural and
cultivated pasturelands, one of the interventions includes pasture improvement to increase
carrying capacity and livestock penning to facilitate water filtration and reduce soil compaction.
Similar to the Rio Paz watershed, in the Rio Grande watershed the demand for potable water in
cities and populated areas is provided by deep wells, water pumped from springs and gravity fed
systems all within the watershed.

The Jiquilisco Bay watershed has the greatest economic potential of the three studied in terms of
production value. A diversification intervention could increase crop (coffee, sugarcane and basic
grains) and forest production value by 104.5%, with a resulting increase between US$21.48
million and US$43.93 million. Currently, there are 10,161 (US$ 9.4 million), permanent farming
and forestry jobs, but diversification has the capacity to increase jobs by 47% (14,955), which
would generate US$13.89 million in wages. It must be mentioned, however, that an increase in
crop value and the generation of new jobs is limited by a water shortage. Interventions need to be
aimed at overcoming this deficit, through widening plant cover with permanent crops in the upper
altitudes and using water harvesting different techniques such as rainwater collection and storage.
Management of the watershed’s higher altitudes will decrease the risk of drought and flooding in
its lower lying areas, which has a significant connection with the development of productive



activities and services using coastal marine resources (salt industry, small-scale fisheries, shrimp
farming, beach tourism and mangrove-forest protection). In this watershed there is high
productive potential but the limited water supply requires a minimum of 10 years in order to
generate sufficient water resources to supply the productive capacity and reduce the risks of
drought and flooding. Currently, the water supply for the population comes from deep wells,
gravity fed systems and cisterns.

Considering the position on the border and the similar characteristics in the higher altitudes of the
Rio Paz and Rio Grande watersheds, it is recommended that the two watersheds be developed at
the same time. Doing so is expected to bring about greater economic and environmental benefits
to both watersheds.

For the watershed to reach its economic potential, the project intervention should include eight
areas: i) agricultural diversification, ii) market access, iii) value added, iv) access to financial
services, V) organization and institution building, vi) strengthening of local government, vii)
access to clean water services, and viii) coordinated efforts.

Entrance and exit strategies are required for each of these areas. The crop diversification strategy
begins with the identification of small and medium size producers, technology transfer via
technical assistance, innovation and training of community extentionists. The strategy for market
access is to reduce intermediation through participation in fairs, contract agriculture and accessing
market information. The value added strategy is oriented toward small and medium scale coffee
processing as well as fruit and vegetable production.



1. INTRODUCTION

This study is a comparative analysis of the watersheds of the Rio Paz, the Rio Grande in Sonsonate, and
the Bay of Jiquilisco, from an economic perspective on watershed use and management. This involves
linking the issues and problems with the economic potential and opportunities of these areas. There is also
sufficient documentation of the importance these watersheds have for the country, demonstrated by
research and nationwide planning exercises, including the Plan of the Nation, the country’s Watershed
Study, Land Use Plan and studies done by international organizations.

Using this economic perspective and complementing it with “incidental and complementary” variables, the
Rio Paz watershed has been identified and chosen as having the greatest economic potential. Production
value in the watershed during the last four years has fallen off sharply, primarily because of the drop in
coffee and basic grain prices, and this has caused a loss in profitability and jobs in the watershed. Despite
this, the watershed has high economic potential, provided that the productive structure is diversified,
without eliminating the areas for coffee and basic grains.

In these three watersheds, the most important commaodities are coffee, basic grains and sugarcane, all of
which are considered to be traditional crops. This leaves room for formulating intervention strategies
aimed at diversifying coffee and grains, without eliminating these crops, since basic grains have especially
deep cultural roots and coffee is important for watershed protection and conservation.

With intervention in the areas of production, organization, financial services, strengthening of local
government, market access, adding value and coordinating efforts, the value of production in the
watersheds could be expected to increase between 68.1% and 104.5% and permanent jobs could go from
14,955 to 31,258 each year.

When fitting together core, incidental and complementary variables, the watershed with the greatest
economic potential is the Rio Paz, with the Rio Grande de Sonsonate watershed following in second place.
However, given their geographic location and boundaries and the similarities in the production structure in
the upper reaches of both watersheds, it is recommended that the project be implemented in both, using the
same intervention areas, actions and strategies.

Given this consideration, with regard to the farm size pattern, particular for coffee, the number of coffee
plantations to be served in both areas is around 3,200, with sizes varying between 0.1 and 35 ha, over a
land area of 14,000 ha, planted in conventional coffee. In the diversification of basic grains, there is
potential for working with no fewer than 6,000 farmers, with a land area of 6,160 hectares.

Despite its third place classification, the Jiquilisco Bay watershed has the highest productive potential with
soil classified in grades I, Il and I11 which have greater productivity and cover an area of 35,047 hectares.
However, approximately 77,778 hectares are threatened by drought and 34,263 hectares are threatened by
flooding. The potential to develop diversified production systems lies in 4,086 hectares located above
800 meters and 11,471 hectares of basic grains. Due to severe water shortages it is estimated that it will
take 10 years to recover and provide sustainable water supply for economic activities.



2. RECOMMENDATIONS

Following an analysis of the economic and environmental potential of the three watersheds, and
coming to the determination that the greatest economic impact is in the Rio Paz watershed, in-
depth recommendations have been formulated with regard to the areas of intervention for this
watershed, as well as recommendations for the other two watersheds.

2.1 Intervention Areas
a. Agricultural Diversification

Taking into account the availability and conditions of the watershed’s human and natural
resources, their importance in its conservation and in the generation of income and employment,
the proposal is made to diversity the productive activities around the coffee and basic grain crops
in areas that are currently underutilized; that is, in those areas that have the potential for
generating greater productivity and income for the watersheds.

The actions to implement for diversification are:

= Present the idea of the diversification project to representatives of the farmers,
municipal authorities and other actors who in one way or another promote agriculture
in the watershed. This will have the objective of creating synergy and appropriation
of the project, as well as identifying potential clients for the project.

Identification and selection of the coffee growers, through invitations to town hall
meetings convened by the municipal authorities. In the Rio Paz watershed there are
an estimated 4937 coffee producers of which 62.5% are micro-producers with two
hectares or less, 18.02% possess from 2.1 to 7.0 hectares, 15.19% from 7.1 to 35.0
hectares, 3.53% from 35.1 t070.0 hectares and 0.75% posses plantations greater than
70 hectares.

= Planting fruit trees in at least 14,000 ha of coffee fields located in areas over 800
meters above sea level. This will lead to earning an additional 20% over that earned
in the conventional manner, according to information from a coffee expert.

e Introducing farming methods for strictly high grown coffee in areas over 1200 meters
above sea level, in order to produce gourmet coffee. This coffee can obtain a US$5 to
$20 premium above the conventional price, according to information provided by
coffee experts from the ElI Salvador TECHNOSERVE Program. The Central
American Coffee Diversification project is also working to diversify farms in the area
in Sonsonate and Morazan (see Annex 8).

= Implement coffee diversification activities in the Rio Paz watershed on 3,000 farms,
between 0.1 and 35 ha, with the same number of owners.

e On 6,000 ha of land with highly fertile soils (soil classes 1, 2 and 3), introduce
systems for growing basic grains and vegetables and soil conservation activities,
which will enable obtaining income in the amount of US$4,172.00 per hectare,
according to the profitability analysis done for the AGUA Project, applied to different
farming models. There are at least 8,797 basic grain producers with an average farm
size of 2.1 hectares.



= Technical assistance and/or expert help for the diversification process.

= Train groups of community extension agents, with a view to making the adoption of
new technology sustainable, facilitating access to technical services after the project
ends.

= Training on special topics regarding farming technology and processes with
technology appropriate to watershed conditions, which will hopefully improve farm
productivity and profitability.

= Tours and technology sharing between groups of farmers in the watershed or beyond
it.

= The introduction of environmentally-friendly techniques, focusing on the protection
and conservation of the watershed’s human and natural resources (organic farming,
good farming practices, and soil and water conservation).

The phase-in strategy for diversification begins with defining the selection criteria for the user
population. It is important to conceive of the project not as handouts or gifts being brought to the
community, but rather as investments with shared risk; investing for business reasons, but
emphasizing protection of watershed resources, which have a direct bearing on farm yields. As a
second strategy, an analysis should be done of the intended markets, and their current and
potential demand. The purpose of this is, first, to identify products, opportunity, quality and
potential market segments. Using these market signals, the next phase is to organize and plan
production. In this way, there is lower risk to the economic impact from diversification, trust is
built and production processes and techniques are adopted. This will also create a culture of
watching the market, planning production and adopting technologies. Then, the gradual
withdrawal of accompaniment with these phase-out strategies will have created the conditions for
project sustainability.

The economic impact of diversification and implementation of the actions and strategy differ from
product to product. For example, with coffee, the introduction of orange trees on the farms would
provide income of up to 20% of the value of production. In the case of basic grains, the economic
impact is a change in the value of production of up to US$4,176.00/ha/year.

b. Market Access

The current economy shows us that production should be guided by market signals in order to
generate greater economic impact in the population and economy of a given region. However,
access to markets has a series of restrictions that go from presentation to quality, and including
prices, opportunity and seasons.

The Rio Paz watershed has three large distribution centers: Ahuachapan city and Atiquizaya in the
department of Ahuachapan, and Chalchuapa in the department of Santa Ana. However, the cities
of Santa Ana and Sonsonate and the San Salvador market are also important to watch. A good
knowledge of the markets makes it possible to identify their dynamics and in this way obtain
better prices. This, in turn, directly influences the profitability of production and the ability to
develop the area’s potential to offer certain commodities and seasonal production.

Actions to gain access to markets are the following:

= Develop the entrepreneurial capabilities of the farmers from a market perspective.



= Promote and hold local fairs in the watershed’s largest towns (Ahuachapan, Atiquizaya
and Chalchuapa).

= Enter into agreements with municipal authorities to gain access to space to hold
itinerant farmers’ markets, where farmers can sell their produce directly to the end
consumer.

= Organize the productive base, in order to have an ongoing presence on the market,
which will ensure a permanent place on the market and customer loyalty.

= Establish contacts and equitable relationships with large distributors of agricultural
products in the main distribution centers.

= Encourage coffee growers to participate in specialty product competitions in order to
obtain better prices.

= Link specialty coffee growers with domestic and international buyers through the
Salvadoran Coffee Council and other initiatives that are promoting specialty coffee
production.

= Promote branding, packaging and design for products that are potentially highly
marketability.

= Link farmers who grow basic grains with corn processing companies, in a bloc. This
linkage should not be just for selling, but also for assistance with production and the
quality control required by the industry, in order to prevent losses due to poor handling
and low quality of the product being sought.

= Develop contract farming for grains and coffee.

= Develop a marketer for grain, fruit and vegetable crops.

= Access to price and market information systems.

This market access strategy should begin with identifying market segments, their characteristics,
the supply and demand conditions of the target market, and from there organize production in
order to ensure a permanent presence on the markets, whether these be fairs, municipal
marketplaces or supermarkets.

The phase-in strategy should be aimed at building up good levels of responsibility, honesty and
group loyalty, to prevent unfair competition among the farmers’ groups that are formed. At the
beginning of this process, accompaniment will be required from the agency that executes the
project during the different phases of gaining market access. This involves strengthening
management skills (control over revenue and expenditures for calculating prices, costs, business
administration capacity, etc.).

The phase-out strategy will be aimed at strengthening management skills and market know-how,
through market induction processes. This process will begin with accompaniment during
introduction to the markets, and after a short time reduce this accompaniment, until getting
farmers themselves to organize to work independently.

The economic impact of having greater market access will enable them to obtain a premium of at
least 10% on their products, the average that is gained from changing from a producer-
intermediary linkage to a producer-wholesaler linkage. This idea is to develop this linkage,
without losing sight of the fact that what is sought is gaining greater access to the end consumer.



¢. Value Added

The Rio Paz watershed has a high potential for adding value to primary production, which
includes coffee, forest products, vegetables and fruit.

The actions proposed for adding value to improve profitability and take advantage of the
economic potential of the Rio Paz watershed are the following:

= Setting up small coffee processing plants on small- and medium-size coffee plantations to
improve coffee processing and take advantage of the potential offered by coffee growing
areas over 1200 meters above sea level. Gourmet coffee growing is being promoted here,
but requires small coffee processing plants.

= Training about specialty coffee from the production phase through processing.

= Training about fruit-tree and coffee growing between 800 and 1200 meters above sea
level.

= On commercial forest plantations, introduce techniques for the production and handling of
sawn lumber.

= Aid for investment in infrastructure to processing uncut timber into sawn lumber.

= Training in the manufacture of byproducts from sawmill waste (broomsticks, toothpicks,
etc.).

= Aid for investment in infrastructure for processing sawmill and/or forest plantation waste
for the manufacture of other wood byproducts.

= Promote fruit and vegetable post-harvest handling centers, meaning investment in small
reception, sorting and packing plants.

To make the most of the economic potential presented by the availability of resources in the
watershed, adding value is indispensable, in order to obtain better prices for the products. The
strategies for adding value should be aimed at organizing producers according to the line of
business to be developed (coffee, fruits, vegetables, forest products), in order to develop projects
by interest groups. It is important that the demand for adding value arise from the people
themselves, so that they appropriate the idea and so that the investments and processes are
sustainable. It should also be taken into account that, for the investments needed to add value,
risk should be shared with the people in order for them to feel a sense of ownership over the
project. The user population should contribute at least 20% of the total investment. In this way,
risk sharing becomes part of the phase-out strategy, which begins when the investment idea is first
conceived and lasts until the investment is consolidated.

To implement value added, it is important to take into account other initiatives that foster this
activity. Therefore, partnerships and cooperation with assistance and financial resources should
be considered. However, the participation of the population in this process of coordination and
cooperation is indispensable, and therefore must be encouraged.

The economic impact expected from adding value to strictly high grown and gourmet coffee is a
price differential of from US$5 to US$20 over the regular price of a hundred-pound sack of green
coffee beans.



d. Access to Financial Services

In addition to technical support, financial resources are needed for working capital and capital
investments to make the most of the potential that is there. This lends itself to two types of
financing: easy-access financing for working capital and a non-repayable capitalization fund that
works as an incentive.

Financing for working capital should be granted to groups or organizations of producers who need
fresh resources for business operations for their market production. Capitalization, which should
operate as an incentive (capital that is not directly repayable), is for organizations or producer
groups that need resources to invest in the productive units, which would enable them to improve
the profitability of their activities.

The actions to facilitate access to financial services are the following:

= Create a trust fund with project resources, for an initial amount of at least US$2 million.

= Identify highly organized producer groups to prepare them to become a financial resources
operating group.

= Train the groups formed in finance administration.

= |dentify and analyze the micro-credit institutions in the area.

= Draft trust fund operating by-laws.

= Set up a fund for joint and several guarantees with at least US$1 million, where the
producer groups or organizations contribute at least 10% of the fund.

= Create a capitalization fund of at least US$7 million for capital investments and
incentives.

= Draft operating by-laws for the capitalization fund.

= Draft regulations for allocating capitalization funds.

The strategy for easy-access financing is that it can operate through the creation of a trust fund in
a financial institution. Access can be had by community groups formed for that purpose or by
micro-credit institutions to channel financial resources to producers using a joint and solidarity
guarantee, or through the creation of a fund for joint and solidarity guarantees set up with
contributions from communal organizations and the project. This seeks to make financing
available to those groups that do not have material or “real” guarantees.  Resources should be
targeted to attending to the needs for working capital, that is, short-term financing.

For allotting easy-access financing, credit committees should be formed in each of the groups set
up for these purposes, which will analyze and evaluate the financing applications. At first, they
should receive advice from the project, until the time when the separation between the executing
unit and the group takes place.

A capitalization fund should be created for long-term investments. For this, a proposal for the
investment project or a justification detailing the economic impact on the productive unit shall be
presented. An evaluation committee set up within the project’s executing unit, which will provide
non-repayable resources directly, can administer this fund. In all cases, activities must favor
watershed conservation, protection and management.



The phase-out strategy would transfer the trust fund and guarantee fund at the end of the project to
the best performing groups or organizations, so that once the project finalizes, they continue
providing easy-access credit services to the productive base.

The economic impact of access to financial services is threefold: First, it enables the capitalization
of the productive units in order to improve profitability and family income. Second, it encourages
the rational use and management of the watershed’s available natural resources, since in exchange
for the capitalization fund people are asked to carry out watershed natural resource conservation
activities. Third, the population that engages in productive activities will have working capital
that will enable them to grow and earn more.

e. Organization and Institution Building

Organization is vital to project execution, because it enables keeping operation costs down,
creating large-scale production, negotiating power and management strength.

The Rio Paz watershed already has groups of organized producers, Community Development
Associations (ADESCOs), Water Boards and Associations of Municipalities. There are also
institutions linked to developing the agricultural sector in the watershed, which include Joint
Action for the Integral Development of Ahuachapan (ACDIAM).

The actions for organization and institution building are the following:

= |dentifying the existing producer organizations in the area.

= Conduct participatory appraisals to identify strengths, weaknesses and opportunities
from economic, environmental and organizational perspectives.

= Choose organizations that work on production and on natural resource management
(water and biodiversity) and that have the potential to become self-sustaining in the
medium term.

= Begin a process of strengthening these organizations in the areas where weaknesses
were identified.

= Introduce these organizations into the project as clients.

= Provide assistance to the organizations on issues regarding production, organization,
market, administration, and natural resource use and management.

= Identify interest groups with high potential for carrying out productive and watershed
natural resource use and management activities.

= Begin the induction process for forming organizations that will join the project.

= Provide advice during the process of forming and identifying the organizational
structure to be constituted.

= Help incipient groups of organized producers to grow stronger in all aspects.

= Work with interest groups on productive and organizational issues at the same time.

The phase-in strategy has stages. In the first stage, the project should work right away with
organizations that are well consolidated in the productive area and at a middle level in the
environmental area. This will have the purpose of motivating changes in productive methods with
a conservationist focus. A second stage, which can be implemented at the same time as the first
stage, is to work with organizations that already exist but that have certain weaknesses and need a



little more time to become stronger. These include the ADESCOs, for example, which were
formed for community purposes rather that with productive objectives. A third stage involves
encouraging the formation of interest groups. It is also important to consider this from the
beginning of the project, so that at the end they are consolidated organizations.

In the watershed there are organizations like the Water Boards, which should be worked with
from the beginning of the project, to strengthen water administration and the protection and
conservation of the water sources in each municipality. These types of organizations should also
be promoted in those municipalities or communities that do not have access to clean water.

Building local institutions related to economics and natural resources management in order to
maintain productivity in the watershed, such as the municipal associations, is extremely
important, especially for the sustainability and continuity of the actions begun by the project.

The economic impact expected by organization building is twofold: First is the reduction in
operating costs and a greater user population for the project. Second, forming economies of scale
translates into better prices, both for purchasing supplies and materials and for the sale of
products, and therefore, increases the profitability of the activities.

f. Strengthening Municipal Government

Recently, municipalities play an important role in all community business, given that they
accompany, regulate and standardize, through municipal ordinances, the different activities
carried out in the municipality. Therefore, they are key actor in the watershed’s economic
development.

The actions to strengthen the municipal governments include the following:

= Training municipal governments on the legal aspects involved in promulgating
municipal ordinances on behalf of natural resource protection.

= Promote the formation and/or strengthening of associations of municipalities
(commonwealths).

= Train these associations of municipalities in the use of regulatory instruments and
standards for the use of natural resources at the watershed, micro-watershed, and inter-
watershed levels.

= Create mechanisms to gain access to capital resources for the protection of the natural
resources in each micro-watershed.

= Legal advice for decision-making on environmental aspects.

The intervention strategy for strengthening local government is through selling the idea to the
local governments about the role they play in the economic and social development of the
municipalities. They should also be given a certain share of power in decision-making about
project implementation, to get them to appropriate the project, in this way ensuring its
sustainability after the project ends.



The economic impact is measured in terms of the effects of the ordinances and regulations that are
issued in favor of the use of natural resources, which are the source for developing the
watershed’s economic potential.

g. Access to Clean Water Services

Water is an important element both for human consumption and for farming. Therefore, water
quality is a determinant in human health and in the production of healthy products resulting from
the use of contaminated or uncontaminated water. This also has a direct economic impact on
family income in the watershed.

The Rio Paz watershed is highly polluted, which limits it domestic and agricultural use.
Therefore, it is necessary to carry out actions designed to provide clean water. These are:

= Introducing practices that protect water sources through campaigns and reforestation
programs.

= Install running water in rural areas.

= |nstall facilities for community access to water using public water taps.

= Implement soil and water conservation programs in aquifer recharge zones.

= Design standards for the use and management of water for human consumption and for
irrigation.

= Design an awareness-raising campaign on the importance of protecting water as a source
of income, to reduce disease by consuming clean water, and because of its impact on farm
productivity.

= Design mechanisms for setting water rates to be charged for human consumption and
irrigation.

= Promote the formation of water committees or boards to protect, regulate and administer
water for human consumption and irrigation.

= Implement rainwater harvesting in those areas where water access is difficult.

The intervention strategy for access to clean water should begin with an awareness-raising
campaign on the importance of water both to human health, for farming and livestock, including
the process of forming water committees or boards to protect, regulate and administer water
sources. The committees should be made up of community members when dealing with a local
source, or by associations of municipalities where dealing with micro-watersheds covering more
than one municipality. For managing water used in production, the strategy is to form irrigation
associations, which should be responsible for protecting water sources. Therefore, representatives
of these associations should be members of the water committees and/or boards. Putting these
strategies into practice will strengthen the sustainability of the actions taken. However, it is
important that accompaniment, advice and assistance be provided by the project at least during its
first three years. This will give the organizations formed for these purposes time to become self-
sufficient and self-managing.

The economic impact of this intervention is related to: i) Reducing expenses for gastrointestinal
ilinesses and a more productive labor force due to better health as a result of drinking clean water.
ii) The availability of unpolluted water that can be used for irrigated crops and for having two
harvests per year, which will increase family income.



The water supply for the city of Ahuachapan and other population centers comes from the Rio Paz
watershed via deep wells, pumps and gravity.

h. Coordination of Efforts

In the Rio Paz watershed, at least eight cooperation agencies have been identified that finance
productive, environmental and communal activities with investments of around US$7 million.
There are also governmental institutions such as the National Center for Agriculture and
Livestock Technology (CENTA), the Salvadoran Foundation for Coffee Research (PROCAFE)
and non-governmental organizations that carry out development activities in the watershed.

In light of the existence of these institutions and organizations, and the fact that one project by
itself is not capable of solving all the problems in the watershed, it is important to seek
mechanisms to link and complement efforts through partnerships, arrangements and agreements,
to jointly contribute to the watershed’s economic, social and environmental development.

The actions for coordinating efforts are the following:

= Map the governmental and non-governmental organizations, with their respective
activities in the watershed.

= Prioritize key allies and identify common interests.

= Develop an individual relationship with each of the institutions of interest to the project.

= Formulate proposals for joint activities.

= Design ways to link up/network.

= Determine levels of responsibility and the rights of each of the entities.

= Establish strategic partnerships.

The intervention strategy for coordinating efforts should be aimed at forming partnerships with
institutions that have a close relationship with processes for diversification, adding value, market
access, local development and organization building. For example, set up partnerships with
PROCAFE, the Salvadoran Coffee Council, the Salvadoran Orchard Program of the Ministry of
Agriculture and Livestock (MAG), and CENTA, for the diversification of coffee and basic grains.

For issues related to water management, it is important to establish partnerships with the health
posts in each of the watershed’s municipalities, the Water and Sewer Administration (ANDA),
municipal governments and the Ministry of Agriculture and Livestock (MAG) to regulate
irrigation water and to implement Forest Bonds in areas subject to reforestation with commercial
ends in the watershed’s buffer zone. Through access to the Forest Bond, reforesters will have the
opportunity to receive an allowance of US$375 for each hectare planted and managed.

These interventions should be implemented in the short and medium term (1-3 years), so that
when the project is phased-out, the partnerships will have established a synergy that no longer
requires project accompaniment.

The economic impact of these interventions will be expressed in the reduction of project operating
costs, and in meeting the objectives at a minimum cost, with a focus on shared risk.
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It should be mentioned that in addition to the aforementioned interventions, the experiences of the
AGUA Project should be considered, regarding the importance of the achievements in
organizational aspects such as the micro-watershed committees and their respective experiences
running “watershed agencies.” Institutional coordination and association and environmental
education also stand out. Another area of common ground with the AGUA Project is the planning
of micro-watersheds and farms using participatory methods, reflecting the priority given to
collective action. This includes organized productive work, the systems of demonstration farms
for introducing diversification, agroforestry systems (AFS) and soil conservation, local
development and activities related to integral water management.

2.2  General Intervention Strategies by Watershed
a) Rio Paz Watershed

The intervention should be targeted at maintaining the coffee canopy, as a permanent crop located
in aquifer recharge areas. If this vegetation is not maintained, discharge and surface runoff
behavior could change significantly. Most coffee growers have micro, small or medium size
plantations (ranging from less than 2.1 to 35 ha, source: PROCAFE). Farmers growing basic
grains such as corn, beans, sorghum and rice have estimated average farm sizes of 1.4 ha (corn), 1
ha (beans), 1.4 ha (sorghum), and 1.4 ha (rice), according to data from the Agricultural Statistics
Department of the MAG (2004).

Investments with economic impact in the Rio Paz watershed can be targeted to implementing
coffee diversification (fruit trees, timber trees, apiculture, organic farming) and to specialized
production, taking advantage of the fact that many of these areas are at heights over 800 meters
above sea level. Irrigating fruit and vegetable crops presents another opportunity, as well as post-
harvest handling to promote marketing and merchandising. In the case of basic grains, the
strategy would be to introduce soil conservation practices and rainwater harvesting, as well as
introducing a multiple-use forest component (agroforestry). Community-level protection of water
sources and support for access to them will be an activity integrated into other productive
activities.

Identifying producers, their organizations and their land tenure status will be initial activities. The
market study and appraisal of experiences should be part of farm, zone, and micro-watershed
planning.

To foster the development of eco-tourism, an inventory should be done of the potential and
consultations held with possible investors or communities and organized producers to come up
with a local-level collective strategy.

b) Rio Grande de Sonsonate Watershed

The intervention strategy should be targeted to integrating soil and water management, and
maintaining coffee vegetation cover and the tree canopy in the upper reaches of the watershed to
regulate discharge and surface runoff behavior. Most coffee growers have micro, small or
medium size plantations (ranging from less than 2.1 ha to 35 ha, source: PROCAFE). Farmers
growing basic grains such as corn, beans, sorghum and rice have estimated average farm sizes of
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1.4 ha (corn), 1 ha (beans), 1.4 ha (sorghum), and 1.4 ha (rice), according to data from the
Agricultural Statistics Department of the MAG (2004). The watershed has existing initiatives to
develop handicraft production (for example, furniture makers in Nahuizalco) and eco-tourism,
which can become stronger using an entrepreneurial perspective and providing greater benefit to
rural communities. In the middle and lower reaches, on large sugarcane plantations and
pasturelands, in the medium term there would be the possibility of taking steps to implement fees
for discharging water-polluting effluent.

Investments with an economic impact in the Rio Grande de Sonsonate watershed can be targeted
to implementing coffee diversification (fruit trees, timber trees, apiculture, organic farming) and
to specialized production, taking advantage of the fact that many of these areas are at heights over
800 meters above sea level. Organic fruit and vegetable farming is another opportunity associated
with eco-tourism on farms and in places with scenic beauty, as well as with post-harvest handling
to promote marketing and merchandising. With basic grains, the strategy would be to introduce
soil conservation practices and rainwater harvesting, the use of bioinputs, and the introduction of
a multiple-use forest component. In the case of pasturelands, the strategy would include the
introduction of improved pastures, establishing protein banks and livestock penning with the
objectives of increasing the carrying capacity of grazing land, facilitating water filtration and
reducing soil compaction. Community-level protection of water sources and support for access to
them will be an activity integrated into other productive activities.

Identifying producers, their organizations and their land tenure status will be initial activities. The
market study and appraisal of experiences should be part of farm, zone, and micro-watershed
planning.

Although an assessment of the potential for eco-tourism has not been made, it is important to
highlight the “route of the flowers” and landscape features that exist in the watershed, which
could be promoted. An inventory should be done for this purpose that would enable a
determination of the viability of ventures that would benefit local communities and organizations.

c) Jiquilisco Bay Watershed

The intervention strategy should be aimed at surmounting the water deficit for agricultural and
human use by promoting the development of plant cover using permanent crops in the upper
reaches. The focus should be on diversification on excellent-quality soils. Although the coffee-
growing area is quite small, this could be strengthened with diversification into fruit trees and
vegetable growing. Most coffee farmers have micro or small plantations (ranging from less than
2.1 hato 7 ha, source: PROCAFE). Farmers growing basic grains such as corn, beans, sorghum
and rice have estimated average farm sizes of 1.4 ha (corn), 1 ha (beans), 1.4 ha (sorghum), and
1.4 ha (rice), according to data from the Agricultural Statistics Department of the MAG (2004).

In the middle and lower reaches, the general picture is one of large sugarcane plantations and
pasturelands. However, resurgence in cotton growing is currently occurring over large areas. The
possibility should be considered of taking steps to institute charges for discharging water-
polluting effluent, although the primary effort should be focused on fostering the proper handling
of contaminants (effluent and insecticides) coming from the productive activities in the area. In
the case of cotton, although it can be a very profitable crop (according to sources at CENTA, it
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brings in profits of 100%), the greatest risk continues to be contamination from agrochemical use.
Although new varieties are known that are more resistant to pests, among these the cotton boll
weevil (Anthonomus grandis Boh), it is also known that this pest is very resistant to pesticide
application.

Investments with economic impact in the Jiquilisco Bay watershed can be aimed at reducing the
drought risk to current crops and to providing water to rural communities. Practices such as
rainwater harvesting, soil conservation, agroforestry, pastureland management and community
reforestation can serve as support for promoting large-scale organization of the lands potential. In
the upper and middle reaches, there is a sizeable area with capacity for aquifer recharge.

Identifying the producers, their organizations and their land tenure status will be initial activities.
The market study and assessment of the experiences of the AGUA Project, which was already
working on micro-watersheds, should be part of the planning process for farms and new
intervention areas. This watershed could have the advantage of continuity and a focus based on
the lessons learned and shared with neighboring communities.

Investments for managing the upper reaches will have an influence on decreasing the risk of
drought and flooding in the lower reaches of the watershed, which has an important connection
with the development of productive activity and services using coastal marine resources (salt
industry, small-scale fisheries, shrimp farming, beach tourism and mangrove-forest protection).

d) Phase-out Strategies

The phase-out strategy will be implemented at the time activities begin, coordinating with local
actors to define the role and responsibility of each one when the USAID intervention in the area
comes to an end. The primary results expected at the end of project execution are of an economic
nature and for the health of the watershed, as a result of its management. This is detailed in Table
1.

Table 1. Expected Changes to Support a Phase-out Strategy

Indicator Process Quantitative Change ; Observations
Change in Short to medium | Increase in income of at least 15% Technological changes,
income range adoption of technology

and technical
accompaniment are

needed
Increase in job Short to medium | An increase of at least 20% in jobs, as | The diversification
creation range a result of diversification intervention must be
implemented for this to
happen
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Continuation of Chart 1

Indicator

Process

Quantitative Change g

Observations

Market access

Medium range

55% of coffee growers (1,200) with
access to the specialty coffee market.
At least 5,000 growers (80%) over an
area of 6,160 ha of annual crops are
integrated into local, regional and
national markets.

Technological changes,
adoption of technology,
technical accompaniment,
change of perspective
toward markets, and
access to market
information services are
needed

Organizations
consolidated

Medium to long
range

At least 7,200 diversified producers
are organized for production and
distribution. At least one Water Board
constituted per municipality for
regulating and protecting water
sources for human consumption.

Technical, legal and
advisory support needed
for organization building

Value Added

Medium to long
range

An increase of at least 40% in forest
production, from 5% to 20% in
shifting from conventional to gourmet
coffee, and around 10%-15% in value
added by sorting and packing
vegetables

Investment and training
for conversion are needed

Tree canopy

Long range due
to time needed
for planning

Cover over at least 30% of total
watershed area. Alternatives:
plantations, natural regeneration, AFS,
and permanent crops, integrated in the
watershed

Coffee, AFS and forests in
vulnerable and recharge
areas

Water quality

Medium range (5
years)

Decrease in the effects of water-borne
illnesses greater than 90%.
Elimination and control of effluent in
at least 80% of contaminated sources.
80% decrease in the cost of water
treatment.

Requires control and
sanction mechanisms and
environmental education.

Water quantity

Long range (10
years)

Flow rates are better distributed over
the 12 months of the year.

80% of the hydrographic network
reports water flows to secondary
streams. Rational use of groundwater,
not over 60% of its recharge capacity.
50% use of potential areas for
irrigation and water harvest.

Protection of 60% of
communal water sources
should be ensured.

Set up rainwater
harvesting and increase
filtration.
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Continuation of Chart 1

Indicator Process Quantitative Change ; Observations
Soil and water Short range (3 Adoption of soil and water Integrate the productive
conservation years) conservation practices: at least 70% on | part. In accordance with
practices lands being used. Over 4 practices on | farmers’ decisions.

the farms.
Land use Medium range (5 | At least 80% of municipalities Ordinances to control
planning years) implement land use plans in improper use.

coordination with the communities.

Changes in land
use

Long range (10
years)

At least 50% of overused land is being
used appropriately.

Make compatible with
social aspects.

Decreased
drought risk

Medium to long
range (5to 10
years)

Vulnerability decreased by at least
60%, through implementing
prevention and mitigation practices.

Not valid for extreme
events. Complement with
technological alternatives
(improved seed,
reservoirs, etc.).

Decreased flood
risk

Medium to long
range (5to 10
years)

Vulnerability decreased by at least
60%, through implementing
prevention and mitigation practices.

Not valid for extreme
events. Coordinate
relocation to lower-risk
sites.

Decreased Medium range (5 | Risk reduced by 60%. Technical Aimed at protecting slopes
landslide risk years) standards applied to roads (100% and controlling gullies and
regulated by municipalities). soil creep on
mountainsides.
Decreased Medium to long | Erosion risk has decreased by at least | On land farmed
erosion range (5to 10 80% in treated areas. inappropriately (annuals).

years)

(i) Quantification based on technical criteria and field experience, solely as a preliminary proposal.

2.3

Intervention Models (micro-watersheds, zones, demonstration farms)

Intervention models for the watersheds should focus on achieving economic impacts. Investments
should be directed where they can form synergies with other projects and ventures for greater
efficiency and efficacy in achieving multiplier effects, local empowerment and sustainability.
This starts with the concept that multiple efforts are needed to manage the watershed. Therefore,
investment needs to be prioritized, replicability sought and benefits and direct results obtained for
local participants or actors.

a) Intervention through Demonstration Farms

According to the types of investment for the productive part, it would be useful to consider the
methodology for identifying, selecting and implementing demonstration farms that could serve as
a reference for learning processes, demonstration of methods, demonstration of results and as a
means for replicating the work with other farmers. These would include demonstration farms that
present the benefits of diversifying coffee plantations, farms to demonstration rainwater
harvesting and the efficient use of irrigation water, farms with agroforestry systems (AFS), soil
conservation and forestry farms. The means of implementation could be through joint efforts with
landowners, which is why land tenure status is important. These farms will serve to evaluate
changes and analyze results with and without the project, and are related to the monitoring and
evaluation system (beginning with a baseline). Demonstration farms will be implemented on the
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basis of their respective farm plans, a benefit analysis and profitability and sustainability
indicators.

b) Intervention in Critical Zones or Areas

Here, investment is related to group or community efforts to protect water sources, vulnerable
sites and activities that respond to collective interests. Planning for these sites is done through
local or community organizations, linked to the decisions made by the micro-watershed
committees or existing organizations.

Another basis for intervening in critical zones could be a comparison of current land use with use
capacity. Areas that are being overused would show physical evidence of the need for
intervention. This should be correlated with the social and economic status of the existing
population.

Although it is preferable to begin watershed management actions from the upper reaches first,
down to the lower reaches, in reality the opportunities and needs can be classified by high, middle
and low zones. Consequently, the intervention justified in each one of these will facilitate a
particular investment strategy that will contribute to integral watershed management.

In the watersheds under study, the upper and middle reaches have very interrelated needs for
investment in the diversification of coffee plantations and basic grains, and the need to protect
aquifer recharge, which is primarily located in the same zones.

c) Intervention through Micro-Watersheds

In planning for the management and administration of each watershed, the identification and
selection of priority micro-watersheds should be considered. This should be based on the reason
that not all areas in the watershed have the same problems and opportunities. Furthermore,
resources are not sufficient to cover 100% of the watershed and also because the watersheds are
not completed degraded. Choosing priority micro-watersheds will enable the implementation of
staggered, gradual investment, which is facilitated when there is greater cohesion among the
stakeholders, who respond better when they are neighbors with collective interests.

Some of the activities to highlight as being possible to implement at this level are the organizing
of “micro-watershed committees”; arrangements, coordination and negotiation with local actors
(other projects, institutional activities); and organizing producers for buying production inputs,
merchandising, post-harvest, and marketing.

Monitoring variables such as water quality, water quantity, and plant cover established, and

resource protection (protected areas, forests, water sources) is also possible to achieve at this level
of intervention.
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2.4

b)

d)

Recommendations

Current agricultural productivity of the Rio Paz watershed is $433/ha; potential agricultural
productivity is $842/ha. Coffee plantations cover 42,321 ha in the watershed.
Investments of US$7,139,478 are foreseen by other projects. Population density in the
watersheds is 175 inhabitants/lkm? (153,223). These figures enable calculating the ratio
that for every $1 invested, there is a return of an additional $0.94; product of relating
production costs and income earned through diversification of higher value crops such as
coffee, sugarcane, cattle raising, basic grains and irrigated vegetables. Based on the
results, it is recommended that the Rio Paz watershed be considered as the most
appropriate area for investments related to strengthening the economic base of its rural
population, in harmony with the sustainability of its natural resources. The Rio Paz
watershed has the following indicators: 32% (29,931 ha) of the watershed’s upper reaches
is protected; 37% (43,586 ha) of its soils are classes 1, 2 and 3; average annual rainfall is
1,597 mm. However, the option should be considered to define an intervention area
geographically constituted by the upper reaches of the Rio Paz and Rio Grande de
Sonsonate watersheds. This is based on the fact that they have very significant potential
for intervention (diversification of coffee plantations and diversification of lands used for
basic grains). Both areas represent 46,710 ha and coffee alone covers 39,886 ha.

It is recommended that the information contained in the Master Plan for the Integral
Development and Sustainability of the Bi-national Rio Paz Watershed (OAS 2000) (see
Annex 7) be considered because of its level of detail. However, it could not be used in its
entirety in this study since the same level of information on the variables analyzed was not
available for the other watersheds, which limited comparison.

The selection of the Rio Paz watershed as a priority area does not consider that it is on the
border (only 35% of the watershed belongs to El Salvador), a factor that must be taken
into account to use a watershed approach. If investments were made in just one setting or
area, the hoped-for overall effects would not be achieved. (Effects related to improvements
in productivity, employment generation, reducing deforestation and better use of soils among
others). In addition, a border watershed requires mechanisms or agreements at specific
levels (vice presidential agreements).

Given that much of the information is not found at the watershed level, much less for sub-
watersheds and micro-watersheds, and that for certain variables information only exists by
municipality, a phase for a detailed assessment and baseline study should be included in
project implementation. This would make it possible to make adjustments or delve deeper
into certain factors such as land tenure, social and corporate organization, merchandising,
levels of production and land productivity, quality and quantity of water, access to water
in rural areas, and synergy with other projects and initiatives. Basic mapping should
consider alternatives such as aerial surveying or sources at a scale of 1/5,000, given the
degree of fragmentation and diverse land use.

Project design and implementation should consider the links with the implementation

process of the land use plan and the definition of micro-regions, as long as the plan
proposal is based on economic and social relationships, as the basis for promoting national
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f)

9)

b)

development. The proposed sub-regions that partially overlap with the Rio Paz watershed
area are the Sonsonate and Santa Ana sub-regions.  The objective of the plan is to
increase competitiveness through the creation of a system of cities and economic parks
that can contribute to the conditions required for integral development.

The experience of the water project should be considered with regard to organizing the
micro-watershed committees, participatory drafting of management plans, implementation
of the farm plans and joint work with local and grassroots organizations.

In the absence of information on land tenure and distribution, a description of the
classification of local actors and a study of land tenure will be essential for designing the
project. There is information that most coffee growers are landowners, which is the same
for the large productive units (sugarcane and livestock). In the case of basic grains, it is
difficult to estimate the ratio of leaseholders to landowners, there are an estimated (4937
producer-owners, distributed according to farm size in the following way: 62.5% own
farms up to 2.0 hectares, 18.02% of 2.1 to 7.0 hectares, 15.1 9% with farms between 7.1 to
35.0 hectares, 3.53 % with farms from 3.1 to 70.0 hectares and 0.75 % with farms greater
than 70 hectares. Similarly, it is difficult to estimate the relation between renters and
owners in sugarcane, cattle and basic grains. However, 8797 basic grain producers
cultivate 18,475 hectares on an average farm of 2.1 hectares.

CONCLUSIONS

The priority watershed is the Rio Paz, followed by Rio Grande of Sonsonate and in third
place, Jiquilisco.

It is concluded that the watershed that has the greatest economic potential is that of the Rio
Paz. Table 12 is a summary of the investment opportunities in the watersheds studied.
Two key aspects stand out: the investment opportunity for the diversification of coffee and
the production of specialty coffee on 27,217 ha, and the diversification of basic grain
crops, which currently cover 18,475 ha. The economic potential of the Rio Paz watershed
is based on its 33,778 hectares with soil grades of I, Il and 11l that have high agriculture
potential. There are 27,217 hectares with coffee above 800 meters with key opportunities
for investment in coffee diversification, specialty coffees and diversification of basic grain
production that currently covers 18,475 hectares; areas with pasture crops (1276 hectares),
sugarcane in 5743 hectares, 369 hectares with irrigated vegetables 843 forest plots.
Income generation as a result of crop diversification and the application of sustainable soil
and water conservation practices could generate a production value of  US$53.68
million and wage income of US$ 29.04 million annually.

Rio Grande in Sonsonate places second in this study. Its economic potential is based on
17,126 hectares of coffee above 800 meters (of a total of 24,982 hectares of coffee in the
watershed), which can be diversified with specialty fruits, and the incorporation of
specialty coffee. Similarly, diversification of 11,607 hectares of basic grains also
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d)

f)

9)

h)

contributes to the economic potential. Exploitation of 122 forest plots can also contribute
to lumber production. There is an irrigation area of 5735 hectares whose value could be
increased with improved marketing techniques. Additionally the watershed has 7,021
hectares with cultivated pastures that can be improved using new techniques and 4,139
hectares of sugarcane. Agriculture productivity is based on soils grades |, Il and Ill. The
watershed has a water supply for these productive processes but the sustainability and
efficiency must be improved.

The productivity level for investments in higher for the Jiquilisco Bay watershed, but it is
riskier because of its vulnerability to drought (100% of the area is at weak to moderate
risk), and vulnerability to flooding (44% or 34,263 ha). Despite its vulnerability, the
watershed has 35,047 hectares with soil grades I, 1I, and 1l that are highly productive,
4087 hectares of coffee above 800 meters. There are also 11,471 hectares of basic grain
production 438 hectares with irrigation for vegetables. Cattle raising uses approximately
1634 hectares. Despite its high level of productivity, the water deficit will require at least
10 years to regenerate and become sustainable.

The three watersheds have different potentials; they revolve around the availability of
water in the Rio Paz watershed, water and soil management in the Rio Grande de
Sonsonate watershed and soil quality in the Jiquilisco Bay watershed. In the final analysis
of rating their potential, the Rio Paz watershed takes first place. However, it must be
considered that the bi-nationality of the watershed might require seeking institutional
arrangement at the governmental level to achieve joint efforts between the neighboring
countries.

Coffee is important, not just as a function of production, but also for environmental
protection, and it constitutes a significant percentage of the plant cover in the Rio Paz and
Rio Grande de Sonsonate watersheds. It protects water sources and stabilizes soils, and in
the absence of forest cover it contributes to water regulation. Although biodiversity has
not been evaluated, potential exists with adequate management of the coffee plantations.
Protected areas are not very significant in their size.

The level of information was sufficient for conducting a comparative analysis, but because
of the level of detail (1/50,000 scale) it will not be sufficient for project feasibility and
design at the micro-watershed or farm level. One limitation is related with the averages
and another with the poor availability of watershed-level information; most of it is by
municipality. For planning micro-watersheds and farms it will be important to consider
using participatory methods and instruments.

Water is the integrating element and basis for carrying out productive activities and
environmental services in the three watersheds. These are relevant to the water use by the
rural population, for irrigation and for agriculture and livestock activities, which is why
quantity, quality and access all need to be considered. As is supported by other studies,
there is sufficient water supply in the three watersheds, although the water budget is
unbalanced. With good, integral management it will be possible to achieve impact results.
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A detailed water budget should be prepared for each watershed to plan the use of the
supply and the response to priority demands.

1) Management of the upper reaches of the three watersheds is very important; it will enable
a watershed approach to have greater impact. This area is the one that possesses the
greatest opportunity for diversification and the generation of environmental services
(water reserves and recharge zones); the most important coffee areas are there, with the
necessary climatic conditions for specialty production. Therefore, actions in the upper
reaches should be prioritized; while at the same time being involved in the other zones on
issues relevant to their economic potential.

j) Given the lack of institutional capacity to promote local-level watershed management, the
role of community extension agents should be evaluated along with support for local and
non-governmental organizations. Synergy with organizations and other projects can
strengthen efficiency and lead to greater impact to the benefit of watershed management
and the rural populations that live there.

4. ANALYSIS AND RESULTS

4.1. Methodology and Procedure of the Study

The methodology is based on a revision and analysis of the existing official information,
complemented with other available studies and similar experiences of recent projects. Data and
statistical information were analyzed by municipality-watershed taking into account
socioeconomic aspects (including investments, project execution, demography, production,
income, remittances, uses of water, life styles, possibility of cooperation) to generate a picture of
the current and potential impact of economic activity. A system of geographic information,
analysis of key variables, interviews and consultations with institutions to obtain secondary
information, were all used as instruments of analysis.

With the previous results, a central analysis process was begun, oriented toward determining the
variables that represent the natural resources and the vocations of the watershed. The economic
potential is related to the use of these resources. A comparative analysis between the watersheds
was conducted to identify the best option among them, and use that to recommend economic
impact investments and strategies for sustainability in the watershed.

The resulting procedure can be summarized in the following steps:

e Analysis of the objective and focus of the study to determine the information needed. It
was emphasized that the study should develop a focus on watershed maintenance
interrelated with economic potential, with the goals of sustainability, and improvement of
the quality of life of the rural populations.

e Compilation, ordering (databases) and analysis of the information for the three watersheds.
This effort is based on the available information, consulted databases, digital mapping and
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the most current statistics possible. In addition, a geographical database was created using
available information by watershed. This information is analyzed by watershed
considering socioeconomic factors and their relationship to biophysical characteristics.

Identification of the determinant variables for the study that relate the vocation, economic
potential and sustainability in the watersheds. In this portion, the important variables are
defined, which permit the application of a specific focus within each watershed. These
variables are grouped in three levels of importance, to facilitate estimation of the current
economic situation and potential of each of the watersheds.

Quantification and analysis of the variables by watershed. Matrix analysis is elaborated for
each of the watersheds and tables are created for each variable, using the information and
data accumulated for this study as a base.

Using the previous results, and according to the characteristics of the watersheds, the
vocation of each is defined. This facilitates identification of the interventions that create
the possibility for e economic impact and sustainability in each watershed.

To determine the priorities in each of the three watersheds, a comparative analysis was
conducted among them. The one with greatest indicators is considered to be an area with
better investment alternatives.

The study’s recommendations and conclusions are emphasized in the intervention and exit

strategi

4.2.

es, as well as the conclusions of the study.

Sources of Information

The information used has been compiled primarily from the national institutions and organizations

whose

work is related to the topic, as well as from projects and studies by international

organizations. The most important sources are listed below. The annexes list other sources
consulted.

Environmental Information System of the Ministry of the Environment and Natural
Resources (MARN)

Information System of the National Service of Territorial Studies (SNET)

General Direction of Census Statistics (DIGESTYC)

General Direction of Agricultural Economy, Ministry of Agriculture (MAG), 2004
Human Development Report, United Nations Development Program (PNUD), El
Salvador, 2003.

Data from Salvadoran Foundation for Coffee Research (PROCAFE), 2003.

System of information of international cooperation projects for agriculture and
rural development, EI Salvador, Inter-American Institute for Agricultural
Cooperation (IICA) and the Ministry of Agriculture (MAG), 2004.

Data base of CORINE LAND COVER (Agreement between the National
Geographic Institute (IGN), the Ministry of the Environment and Natural
Resources (MARN), French Agriculture Research Center for International
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Development (CIRAD), Tropical Agricultural Research and Higher Education
Centre (CATIE), 2003.

o Multi purpose household survey, 2003. General Direction of Census Statistics
(DIGESTYQC), EIl Salvador.

4.3.  Analysis of the Information and Hypotheses.

The available information is characterized by its variability, as much in terms of scale as
representation in the territorial registry. Regarding this point, in terms of the biophysical
characteristics, there is a departure from the regionalization of watersheds. This is because data is
available about biophysical variables such as the incline, soils, watershed, forest cover, protected
areas, water supply replenishment zones, and others. There is also representation of factors such
as floods, droughts, erosion and pollution. From the socio-economic variables it is possible to
ascertain the current use of the land, as well as the potential of irrigated land and of forest
plantations. This information is based on a scale of 1/50,000 and is reasonably current, although
drawn from data compiled before 2002.

Although cartographic information exists on a scale of 1/25,000, this is not applied regarding all
of the factors. The scale 1/50,000 can be useful for comparative analysis, but does not have a
sufficient level of detail to design work projects or define activities for farms, micro-watersheds,
or sub watersheds. The exception to this is the border watershed of the Rio Paz that has greater
information on the level of micro-watersheds.

Regarding climate variables, there are average monthly and annual registries on the national level
and by watershed. Nevertheless, it is necessary to take into consideration the few seasons during
which the data was compiled and the failure of that data to reflect all the variables related to the
management of or impact on the watersheds (sediment, water quality, erosion). For example, in
the case of soil erosion, there are only two references in the measurements of the Sonsonate
watershed, that don’t represent that watershed. In addition, the water quality is not monitored in a
systematic manner, from surface as well as subterranean sources. For this reason the concept of
averages should be accepted with a great deal of care for decisions that require short periods or
minimal intervention scenarios (farms, zones, micro-watersheds). There is no information about
evaluation of water, soil or forest resources, or about environmental services. In the case of the
water there are tariffs that don’t include the environmental component.

The availability of socioeconomic data is variable. The majority of it is found in statistics
registered by municipality, and in others registered at the national level. It is not possible to
compile data directly by watershed. The most current official registers vary between the years of
2000 and 2002. Some of this information is represented in maps on a scale of 1/200,000 and a few
are registered in maps on a scale of 1/50,000 (as is the case with the maps detailing the current use
of the land).

In relation to the ownership patterns and distribution of land, the data is not as recent. The only
manner to compare this date will be with the categorization of producers (predominantly large
property owners in coffee, predominantly large property owners in sugar cane and feed grain, and
predominantly small and medium property owners and renters in basic grains). In the case of
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remittances, information only exists on the departmental level. The information related to tourism
is on a national level and only about the quantity visitors (excluding economic details).

To achieve the variable results for the study, SIG was used to superimpose the area of the
municipalities in each of the watersheds. This permitted the observation that some municipalities
were 100% within the watersheds and other comprised only minimal percentages (5%). To
characterize the variable the total value was considered for each municipality and a proportional
value was considered according to the overlap with the area of the watershed. This assumes that
the variable has a homogeneous distribution and behavior in all of the territory. In other cases the
SIG is applied by means of the polygonal assessment and analysis of vectors. In relation to
agricultural and forest product production, costs, profitability, market, productivity and producer
data, national statistics were used that include values on a departmental or municipal level.

Of the information available there are no documents that present the systematization of
experiences and lessons learned in the maintenance of watersheds. The projects in general have
been short term with limited participatory or learning components.

4.4. Key indicators for analysis of watersheds with high economic potential.

To determine the key indicators, the basic resources of watersheds, principally water, were
considered, so that in turn those activities with high economic potential could be identified. The
variables are grouped in three categories, 10 core variables, 6 impact variables, and 9
complementary variables. Their definitions are presented in Annex 1. The selection of the
variables is related to the objective of the study and to the possibility of sustaining it in a
quantitative manner.

4.5.  Methodology for the analysis of variables.

The basic conditions for the analysis of variables are established using as a base economic
importance, equality criteria, proportionality, functionality, and grade of interrelation, synthesized
in Chart 2.

e Three types of variables are defined: core, incidental, and complementary, which are
defined in annex 1.

e Each variable is situated in its respective watershed and will acquire a value of agreement
with the intrinsic characteristics and a relative consideration established in a table
elaborated for each case. For determining the relative valued the range of 0 to 10 is used
for all the cases, divided in at least three to secure a possible difference between the three
watersheds.

e In their group all the variables will have the same value, based on the relationship
between them.

23



e The core variables have an average value of 0.5, the incidental variables have a value of
0.4 and the complementary variables have a value of 0.1. This is based on the import and
function of each one. The core variables sustain the potential, impact variables permit the
consideration of strategies and decisions, and the complementary variables emphasize
themes or support the decisions.

Chart 2. Definition of the structure of the valuation for the prioritization

Process Scope of Variables Consideration | Point Application to
table Calculation | matrices
Identification | Three types of variables are For each type of | Calculated for | Three matrices,
defined: core, incidental, and | variable each variable |one integration
complementary, which serve table, one
as the basis for three matrices. comparison
table and one
priority table.
Objective To know the value of each of | Facilitate Facilitate the | To know the
the variables of the consideration quantification | result of each
watersheds. of the matrix, with the
matrices. three
watersheds.
Technical Equality, proportionality, and | By means of All the Point sums for
criteria dimension. rank, with watersheds each variable in
differentiate the |should have a |the matrices and
three point tables
watersheds. assignment
between 0 and
10.
Definition of | 10 core, weight: 0.5 The values are | A table with a | Point
values 7 incidental, weight: 0.4 established point calculations of
9 complementary, weight: 0.1 |between 0 and | calculation of |each matrix and
In their group they have the 10. each variable. |table.
same relative weight.
4.6. Results of the valuation and prioritization of the watersheds.

Chart 3 is obtained by applying the methodology explained in Section 4.5, which presents the
evaluation of the ten core variables (three of basic resources for of the current situation and three
of economic potential). The greatest point calculation is obtained by the Rio Paz watershed and
the second highest by the Sonsonate watershed.

Chart 4 presents the evaluation of seven incidental variables. The greatest point calculation is
obtained by the Rio Paz watershed and the second greatest by the Sonsonate River watershed.
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Chart 5 presents the evaluation of nine complementary variables. The greatest point calculation is
obtained by the Sonsonate watershed and the second greatest by the Rio Paz watershed.

Chart 6 presents the adjustments conducted according to the over-estimation considered for each
variable. Chart 7 is drawn up using this data, and presents the number achieved by each
watershed. It indicates that greater priority should be given to the Rio Paz watershed.

The priorities, Chart 8, present the final order from greatest to least: Rio Paz watershed,
Sonsonate watershed, and Jiquilisco watershed.
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Chart 3. POINT CALCULATIONS IN THE CORE VARIABLES MATRIX

Watershe BASIC RESOURCES CURRENT SITUATION POTENTIAL Point
ds calculation
TC in the | Soil Quality Water Agricultural Forrest Rural Agricultural | Diversified Forest Agricultural
high availability | production | production | employment | productivity |agricultural | product productivity
region (including production | production
irrigation)
Paz 8 8 4 10 7 10 6.2 10 7 5.7 75.9
Sonsonate 6 6 5 6.8 10 6.8 6.2 6.1 10 5 67.9
Jiquilisco 2 10 6 7.9 1.5 4.4 10 8.6 1.5 10 61.9
TC= Tree Coverage

Chart 4. POINT CALCULATIONS IN THE MATRIX OF INCIDENTAL VARIABLES
Watersheds | Accessibility | Institutional Rural Organizations |Municipal |Project Point

Presence population Association | Investment | calculation

density

Paz 7.6 7.3 9.1 4.7 10 10 52.7
Sonsonate 10 6.4 10 9.4 6.5 9.2 51.5
Jiquilisco 9.3 10 6.3 10 9.3 2.4 54.3
Chart5. POINT CALCULATIONS IN THE MATRIX OF COMPLEMENTARY VARIABLES
Watersheds | Delinquency | Unemployment | Education | Access to | Flood |Dry- |Susceptibility | Accessto | Protected Point

rate water | risk spell | to erosion energy areas calculation

risk

Paz 9.4 9.4 10 8.1 8 4 2 10 3 63.9
Sonsonate 10 10 9.1 10 8 8 2 8.79 4 69.9
Jiquilisco 9.4 9.5 7.3 9.3 2 2 6 7.4 3 55.9
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4.7. Comparative Analysis between the watersheds and determination of priorities

In order to be able to realize the comparison between the watersheds, adjustments were carried out
in function of a previously established coefficient. Each value obtained by the watershed in the
individual considerations (charts 3, 4 and 5) was multiplied by their adjustment coefficients and in
this way an absolute value was obtained (see Chart 6). These were added together in Chart 7,
which allows for the identification of the point calculation for each watershed. In Chart 8 the
watersheds are grouped in order of priority.

There is not a large point difference between the watersheds, which means that they have very
similar conditions. Nevertheless the core variables highlight the difference between the Rio Paz
watershed and the Jiquilisco watershed, while the difference among the incidental variables is not
significant. Among the complementary variables the Sonsonate River watershed has a higher
point calculation.

In each chart analyzed it is possible to observe that the majority of the variables permit the
establishment differences that are important for designing of strategies, making decisions or
defining operational models. Among the central variables the Jiquilisco watershed had a
disadvantage in the lack of tree coverage, while the current and potential agricultural production
and productivity was determinant for the Rio Paz watershed. The production and forest
productivity was very important for the Rio Grande watershed in Sonsonate (see Chart 3).

Chart 6. ADJUSTMENTS OF THE POINT CALCULATIONS IN THE MATRICES

Watershed Central Variables Incidental VVariables Complementary Variables
Point Tcy | Absolute Point Tc, | Absolute Point Tcs | Absolute
Calculation value |Calculation value |Calculation value
Paz 75.9 05| 37.95 52.7 04| 21.08 63.9 01| 6.39
Sonsonate 67.9 05| 33.95 515 0.4 | 20.60 69.9 0.1 6.99
Jiquilisco 61.9 0.5| 30.95 54.3 04| 21.72 55.9 0.1| 5.59

Tc= Tree Coverage

Chart 7. RESULTS OF THE FINAL COMPARISON

Watershed \V/¢ Vi Vo TOTAL
Paz 37.95 21.08 6.39 65.42
Sonsonate 33.95 20.60 6.99 61.54
Jiquilisco 30.95 21.72 5.59 58.26

Vc= Central Variables Vi= Incidental Variables Vo= Complementary Variables

Chart 7 shows the order of point calculation for each watershed. The figures are very close with
one difference of 4 and 7 points between the second and third place. This results in decision-
making that equally considers the options presented by the first two watersheds. This is happens
each time there are common limits, the natural and social conditions are very similar, and coffee
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cultivation is a central component of the evaluation of economic potential. In conclusion, the
order of priorities shown in Chart 8 is only a numerical reference with which decision makers,
investors and authorities can be oriented.

Chart 8. ORDER OF PRIORITIES

Order of Priority Watershed
1 Paz
2 Sonsonate
3 Jiquilisco

4.8. Economic Potential of the Watersheds

The agricultural potential of the watersheds lies with diversification, principally the cultivation of
coffee and basic grains. The possibility has been considered of introducing a system integrating
fruit and coffee farms in those zones that are higher than 800 meters above sea level. The
possibility of developing combined grain and vegetable production systems is also being
considered, along with Class 1 to 3 soil conservation practices, which include basic grains. The
potential for forest products lies with the transformation of wood in logs into sawed wood, for the
production of furniture or use in the construction industry.

It is important to mention that the value of production of the agricultural and forest activities in
the current and potential situation is greater in the Rio Paz watershed. Nevertheless, in terms of
productivity, (the relationship of income per measurement unit) the figures are greater for the
River Jiquilisco watershed, in both the current and potential situation. For example, the potential
agricultural production of the Rio Paz watershed is US$842 per hectare, while that for the Bay of
Jiquilisco watershed is US$1,487 per hectare.

In addition to the merely economic variables, there are also others (namely incidental and

complementary) that are found to be closely related to the productive activities that are developed
in the watersheds.

5. Status and Economic Potential of Each of the Watersheds

The area of study is located in the Republic of El Salvador in the hydrological watersheds of the
Rivers Paz, Grande (in the western Department of Sonsonate) and the Bay of Jiquilisco (in the
southern region) that drain into the Pacific Ocean, as can be seen in Map 1, which locates the
watersheds in the study.

The relevant characteristics of each of the watersheds can be described in the following way:
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5.1. Rio Paz Watershed

The watershed is located in the western portion of the country, and includes the municipalities of
El Porvenir, Santa Ana, Chalchuapa, San Sebastian, Salitrillo in the Department of Santa Ana and
El Refugio, Atiquizaya, Turin Ahuachapan Concepcion Ataco, San Lorenzo and Tacuba in the
Department of Ahuachapan (se map Al in Annex 5). It has an area of 91,351 hectares, and a
population of 500,841 inhabitants of which 153,223 (30.59%) live in the rural area.

Location Map of Selected Hydrographic Regions
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The average annual precipitation in the watershed is 1,597 mm, which produces a surface runoff
of 466 Hm®. The most productive soils between Classes | and 111 cover 43,586.12 hectares and the
forest cover is 29,931 hectares.

The watershed is made up of 18 sub watersheds (see map 2). The Rio Paz is the largest river in the
entire water network, which allows for the possibility of taking advantage of it as a potential
source of hydroelectric power or water for irrigation. The floods constitute serious problems given
that the riverbed in the lower part of the watershed is currently higher than the adjacent land. The
watershed presents different topographies from planes to dips and inclines, with a low level of
forest coverage with the exception of land used for coffee cultivation, which predominates in the
high and middle height zones of the watershed. The ecological zones that are found in the Rio Paz
watershed are as follow: humid subtropical forest (bh-S(c)), humid subtropical forest transitioning
to tropical (bh-S), humid subtropical forest transitioning to sub-humid (bh-S) dry tropical forest
(bs-T), humid low mountain forest (bh-MB) and very humid low mountain forest (bmh-MBS);
according to the classification of Holdridge for El Salvador (see map A2, Annex 5).

Hydrography, Rio Paz Hydrographic Region
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The principal productive activities are in agriculture, principally coffee and basic grains
production in the high and mid-level zones of the watershed. In the intermediate and low-lying
zones vegetable production has been developed (loroco, tomato, sweet chili) as well as sugar
cane, fruit trees (summer jocote, pineapple and anona), and livestock (feed grain) at a lower level.
Ornamental foods and pineapple are cultivated in flat zones, with irrigation, using subterranean
water. These activities are developed by businesses that produce and export. Tourism is in its
early stages. It exists in Concepcion de Ataco and Tacuba.

In the watershed there are four large population centers: Santa Ana, Ahuachapan, Chalchuapa and
Atiquizaya. These cities are of high commercial activity, where the rest of the municipalities in
the watershed arrive to realize commercial, financial and administrative transactions. There are
important geothermal sources that are being used via “thermal pools” in the high part of the
watershed. The watershed presents problems of pollution and deforestation. The pollution is a
result of the sewage deposits from the principal cities (Chalchuapa, Ahuachapan, Atiguizaya and
Colonias Nuevas in Santa Ana) and industrial waste (from the coffee processing and other
sources) dumped into the rivers. The deforestation is a result of the spread of the agricultural
frontier and the inappropriate use of forest resources.

The potential of this watershed is related to the production of specialty coffee, because of the
availability of highland zones for the cultivation of these types of products. There is also great
potential for Ecotourism in Tacuba, Ahuachapan, Concepcion de Ataco, the production of
vegetables in El Refugio Tacuba, Atiquizaya, San Lorenzo, the production of traditional fruit in
the coffee growing region, and the development of micro-enterprises in the municipalities with
little commercial activity. In addition the potential exists for generating revenue from
environmental services, principally in the coffee growing regions of the country, as a means of
avoiding the loss of the vegetation coverage. Another of the possibilities in the watershed consists
of taking advantage of the Rio Paz for irrigation, electricity production, flood control, tourism
and shipping, but given the bi-national nature of its location it would be necessary to coordinate
through agreements with the Government of Guatemala.

5.2 The Rio Grande Watershed in Sonsonate

The watershed of the Rio Grande in Sonsonate consists of 9 watersheds (see map of hydrological
network 3). Among the principal rivers that form part of this watershed are the following: The Rio
Grande of Sonsonate, the Chiquihuat, the Ceniza, the Banderas and the Tecuma. It is located in
the western zone of the country, and contains the municipalities of Juayua, Apaneca, Nahuizalco,
Izalco, San Julian, Tepecoyo, Caluco, Salcoatitan, Cuisnahuat, Nahuilingo, San Antonio del
Monte, Sonzacate, Sonsonate y Acajutla, (all in the department of Sonsonate) and Santa Ana in
the department of Santa Ana (see map A3 in Annex 5). It has a surface area of 77,768 hectares,
with a population of 574,472 inhabitants of which 153,742 (26.7%) live in the rural area.

The average annual rainfall in the watershed is 1,613 mm, which produces a surface runoff of 776

Hm* The most productive soils between the Classes of I and 111 cover 35,812.46 hectares and the
area of tree cover is 29,816 hectares.
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According to the classification of Holdridge for El Salvador, in the watershed there are the
following ecological zones: wet subtropical forest (bh-S(c)); wet subtropical forest transitioning to
tropical (bh-S); wet tropical forest (bh-T(c)), wet tropical forest transitioning to subtropical (bh-
T), very wet subtropical forest (bmh-S), very wet subtropical forest transitioning to wet (bmh-S)
and very wet low mountain subtropical forest (omh-MBS) (see map A4 in Annex 5).

The watershed presents surfaces that vary from plains to uneven topography, but flat zones
predominate, principally in the coastal zone where the activities of sugar cane production,
livestock, vegetable cultivation, and fishing abound. On the slopes, basic grains are cultivated. In
the high zone coffee and flowers are grown. In addition to the agricultural activities, agro-industrial
activities related to sugar (Central de Izalco), dairy (Cooperative La Salud, San Julian, El Jobo, and
other small scale operations), and coffee processing are also carried out, in addition tourism (the
route of the flowers) and the beach. In addition non-agricultural activities are being developed like
the production of handicrafts made from natural fibers (tulle and junco) and the production of
furniture from laurel and cedar wood.

Hydrography, Rio Grande de Sonsonate Hydrographic Region
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The watershed has  irrigation infrastructure. The majority of the areas of livestock feed
production use surface water, and irrigate during periods of flooding. Groups, who intervene only
to regulate permits and conflicts over the use of water, administer the irrigation systems.

The water supply in some of the municipalities is potable, the majority of which is administered
by the National Administration of Water Distribution Infrastructure (ANDA). There are also
municipalities where the water is administered by Water Boards or Water Administration
businesses, like the case of San Julian.

There are two important population centers, Santa Ana and Sonsonate. The second of these is of
substantial commercial activity, since the production of the entire Department of Sonsonate and
the southern Zone of the Department of Ahuachapan converge majority. The commercial
development and economic activity of Sonsonate places it in the fifth place in importance in the
country, after San Salvador, La Libertad, Santa Ana and San Miguel.

The potential of this watershed is related to the production of specialty coffee given the
availability of highland zones for this type of product in areas above 1200 meters and 17,125
hectares of coffee above 800 meters as well as the potential for basic grains in 11,607 hectares.
The area has the highest quantity of pasture crops with 7,021 hectares. There are 23,716 hectares
with soil grades I, Il and I11 in which they cultivate sugarcane, (4139 hectares) and pasture crops.
In addition, there are 122 forest plots, which could generate increases of up to 40% compared to
current sales prices. Improving current crop production, the watershed is capable of generating
income in coffee, sugarcane, pasture crops, basic grains and vegetables of a value of US$35.46
million and in wages up to US$ 19.01 million, which is an increase of US$ 16.86 million en el
value of production and US$ 4.51 in wages.

Ecotourism in the Izalco Volcano and the Santa Ana volcano, the production of vegetables in
Nahuizalco, Caluco, San Antonio de Monte, and Nahuilingo, the production of traditional fruits in
the coffee growing zones, and the development of micro-enterprises to increase the value of the
primary products, (namely fruits and vegetables). Tourism is viable in Nahuizalco, Juayua,
Salcoatitan, Apaneca, as is hiking in lzalco and Caluco and beach tourism (Salinitas, Los
Cobanos, and others), which are other activities, the increase the economic potential of the
watershed.

In addition, the Port of Acajutla is located within the watershed, which generates employment in
the area and greater dynamism in the economy. Nevertheless, this is not operating at full capacity,
for reasons of high cost for the users of the port.

5.3. Watershed/Watershed Region of the Bay of Jiquilisco

The watershed of the Bay of Jiquilisco is located in the eastern zone of the country, and includes
the municipalities of Alegria, Santiago de Maria, California, Tecapan, Berlin, San Agustin, San
Francisco Javier, Ozatlan, Usulutdn, San Dionisio, Puerto el Triunfo and Jiquilisco, all in the
Department of Usulutan (see Map A5 in Annex 5). This region is made up of 9 watersheds: El
Espino or Borbollon, El Potrero, Nanachepa, Aguacayo, El Cacao, El Quebrado, La Poza y El
Molino (see Map 4). The area of the watershed is 777,778 hectares in which live some 202,023
people, of which 111,705 (55.29%) live in the rural area.
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The ecological zones that can be found in the region of the Bay of Jiquilisco are: wet subtropical
forest (bh-S(c)), wet subtropical forest transitioning to tropical (bh-S), very wet subtropical forest
(bmh-S) and very wet subtropical rainforest transitioning to humid (see Map A6 in Annex 5).

The average annual precipitation in the watershed is 1,785 mm, which produces a surface runoff
of 618 Hm®. The most productive soils between the classes | and 111 cover 38,779.57 hectares and
the forest coverage is 22,498 hectares.

The watershed presents three important zones: the middle zone where agricultural activities are
realized like the production of basic grains, cotton, sugar cane, vegetables, musaceas, and
livestock. In the lower zone there is fishing, salt production, shrimp production, and beach
tourism. In the high part of the watershed the principal activity is coffee production, but because
of the drop in the international price of coffee, there is risk of unemployment and changes in the
use of the land. The latter risk generally manifests itself in the creation of lots for homes, which in
turn impacts the sources of fresh water for the mid level zones of the watershed.

In the mid level zone of the watershed, since 2004, a strong effort has been made to cultivate
cotton, which places at risk the rivers, flora and fauna of the zone, because of the effects that the
aerial and manual application of insecticides to prevent pests from attacking the crops, which is a
frequent occurrence on the cotton plantations. In addition to the problem of contaminating the
rivers, the cultivation of cotton confronts the lack of labor in the zone, which makes difficult the
collection of the harvest.

Hydrography, Jiquilisco Hydrographic Region
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The population centers of greater commercial dynamism are Usulutan and Jiquilisco. The
inhabitants of the municipalities in the high zones (Tecapan, San Francisco Javier) link their
principal activities with Jiquilisco. The municipalities of San Dionisio, Usulutan Jiquilisco and
Puerto el Triunfo link themselves to Usulutan.

The economic potential of the watershed focused on the current agriculture activities including
cotton (nearly 3000 hectares) 11, 471 hectares of basic grains, 1,634 hectares of pasture crops
154 forest plots and 9765 hectares of coffee. By diversifying these crops (excluding cotton). The
watershed has the capacity to increase the production value up to US$ 43.93 million, and increase
wages up to US$13.89 million. In the lower part of the watershed, fishing, shrimp, beach tourism
fruits ((papaya, plantain, limén, maracuyd), vegetables (tomatoe, sweet pepper, cucumber, pipian,
ayote) are activities that have high potential given that there are 438 hectares under irrigation.
However the irrigation needs to be more efficient given the water deficit.

5.4. Quantification of the Relevant Characteristics

There are many biophysical and socioeconomic variables of the watersheds that are presented in
the maps and charts in the annex. Charts 9 and 10 below present the most relevant variables.

Chart 9. Relevant Socioeconomic Characteristics of the Watersheds
Rio Paz Sonsonate River | Bay of Jiquilisco
Socioeconomic Characteristics Watershed Watershed Regional
Watershed

Population 500,841 574,472 202,023
Rural population 153,223 153,742 111,705
Rural population density, inhabitants/km? 175 192 121
IDH ) 0.626 0.669 0.655
Population without access to water (%) 72.46 66.19 68.62
Density of rural roads, km/km? 0.12/2.07 0.21/2.7 0.13/2.51
(primary/secondary)
Value of the current production of coffee,
basic grains (corn), sugar cane and forest 31.93 18.58 21.48
products (in millions of dollars)
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Continuation of Chart 9

Rio Paz Sonsonate River | Bay of
) . o Watershed Watershed Jiquilisco
Socioeconomic Characteristics ;
Regional
Watershed
Permanent jobs generated 22,823 15,600 10,161
Coffee (in hectares) 35,314 24,982 9,765
Sugarcane (in hectares) 5,743 4,139 7,813
Basic grains (in hectares) 18,475 11,607 11,471
Livestock feed (in hectares) 1,276 7,021 1,634
Tree plantations 843 122 154
Homes that receive remittances (on a 14,533 17,819 21,582
Departmental level)
Areas of land overuse (in hectares) 43,126 28,825 17,415
Areas with irrigation (in hectares) 369 5,375 438
Investment $USA (2005- 09 and 13) 7,139,478 6,641,755 1,279,458

Source: Environmental Information System of MARN, 1966 and 2000

CORINE LAND COVER Date Base (Agreement between IGN, MARN, CIRAD, CATIE), 2003

(1) PNUD, Human Development in El Salvador Report, 2003.
(2) Calculation based on Agricultural Map of MAG.

Chart 10. Relevant Biophysical Characteristics of the Watersheds
Rio Paz Sonsonate Bay of Jiquilisco
Biophysical Characteristics Watershed River Regional
Watershed Watershed
Surface area (in hectares) 91,351 77,768 77,778
Highest point in the watershed 2,370 2,360 1,540
Incline (<10%) 41,154 41,171 63,693
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Continuation of Chart 10

Rio Paz Sonsonate Bay of Jiquilisco
Biophysical Characteristics Watershed River Regional
Watershed Watershed

Incline (10 a 20%) 14,323 12,204 6,045
Incline (20 a 30%) 8,244 7,445 3,553
Incline (30 a 40%) 3,701 3,322 1,453
Incline (> 40%) 23,941 13,797 5,080
Average annual precipitation, mm 1,597 1,613 1,785
Total forest coverage (including coffee), in 42,321 29,816 22,498
hectares.
Forest coverage above 800 meters above sea 29,931 17,848 3,647
level, (in hectares)
Protected areas, (in hectares) 1,975 4,316 1,133
Soil quality 1 to 111, (in hectares) () 33,778 23,716 35,047
Soil quality 1V to VI, (in hectares). (y 23,803 36,762 23,010
Soil quality VI and VIII, (in hectares). (2 32,816 16,112 19,249
Annual run-off Hm® (3) 466 776 618
Runoff, rainy season, Hm® (3) 359 654 502
Runoff, dry season, Hm® (3) 107 122 115
Recharge potential, (in hectares) 19,184 38,107 45,111
Drought risk (weak and moderate), (in 55,444 18,474 77,778
hectares)
Flood risk, (in hectares) 3,010 3,785 34,263
Susceptibility to high and very high levels of 29,580 25,067 12,577

erosion, (in hectares).

Source: Environmental Information System of MARN, 1966 and 2000

CORINE LAND COVER Date Base (Agreement between IGN, MARN, CIRAD, CATIE), 2003

(1) PNUD, Human Development in El Salvador Report, 2003.

(2) Calculation based on Agricultural Map of MAG.

(3) FAO Report, AQUASAT, 2002
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5.5 Analysis of the economic potential of the watersheds

The economic potential of the watersheds is determined by the dedication of the available natural
resources, which are closely related to the development of production activities that generate
income.

5.5.1 Vocation of the watersheds
In this part of the study an analysis is made of the importance of the management of each one of

the watersheds (Chart 11), with relation to taking advantage of the economic potential using
existing information as a base:

Chart 11. Indicators that define the important of the management of the watersheds

Watershed | Area risk of flood | Area with | % Of soil area | Areas with high Areas Areas of
(%) risk of that is and very high with water
drought 5 exhausted levels of erosion high supply
(%) (%) quality | regeneration
soil (%)
(%)
Paz 3 59 41 16 37 21
Sonsonate 4 24 31 32 30 49
Jiquilisco 44 100 23 31 45 58

a./Includes weak and moderate.

5.5.1.1 Rio Paz Watershed

The principal advantage of the watershed is its water, which will guarantee the development of
lands that can be irrigated in the mid level and low-level portions. In these areas the vegetation
coverage and protection of crops like coffee should be maintained, because they allow for the
regeneration of water supplies in the highland portion (19,184 ha). Soils of classes I to Il1, account
for a large area portion of the watershed (43,586 has, 37% of the watershed). In terms of the
availability of water, in the dry season as well as the wet there is a deficit recoded for the year
2003. It is estimated that only 18% of the surface runoff is captured, according to studies realized
by the Ministry of Agriculture.

Water resources should be used in agriculture cautiously, because of the risk of weak and
moderate drought that could affect 55,444 (59%) of watershed. This underlines the importance of
supplementary irrigation or implementation of methods for harvesting water. The maintenance of
the coffee should be linked to the processes of diversification and value augmentation, while
highlighting the importance of organic production, providing environmental services, and
specialty coffee production favorable altitudes.

The potential of the watershed is associated with the environmental services of water for
irrigation, specialty coffee cultivation, the development of ecotourism, biodiversity, and
geothermal energy production (thermal pools and environmental law). Taking advantage of
irrigated cultivation will increase the viability of ornamental plants, fruit and vegetables
production, through better yields. It will also promote security in the production of basic grains.
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5.5.1.2 Rio Grande Watershed in Sonsonate

The principal activity in the watershed is rural eco- and agro-tourism, principally in the higher
altitudes, for which reason the optimal use of water and effective management of the vegetation
coverage should be guaranteed, along with diversification of the agricultural activities through
flower growing, production of handicrafts, and production of specialty coffees. Taking advantage
of the “route of the flowers” will maximize rural development, integrating the tourist zones with
the lower zones of the watershed (namely the beach).

The water supply recharge zone is 38,107 hectares. There is not a high risk of drought. The soils
of Classes I to Il cover 35,812 hectares and sustain commercial crops like sugar cane and feed
grains. In terms of the availability of water, in the dry season as well as the rainy there was a
shortage in 2003. It is estimated to have exceeded 10% of the surface runoff according to studies
realized by the Ministry of Agriculture.

Water resources and their use in agriculture should contribute to an improvement in the efficiency
of its use and management, to achieve the regularization of the water availability. In the area there
exists the risk of a weak drought that could affect 18,474 hectares (29%). This makes clear the
importance of improving the efficiency of the current areas in which irrigation is used and realize
a technical design that is adequate in the areas of possible expansion. In the activities that generate
industrial pollution it is possible to apply concepts of “law of the offender” (those who pollute
pay) and promote a better application of the legislation and existing regulations.

The potential of the watershed is associated with the environmental service of vegetation coverage
and the diversification of agricultural production in the high portion of the watershed, where the
climate (at an altitude of more than 2000 meters above sea level) favors specialized vegetable
production. The management of the watershed would permit the development of rural ecotourism
of a local and community nature (agro-tourist farms, recreation, handicrafts, trails and areas of
scenic beauty).

5.5.1.3 Watershed/Region of Jiquilisco

The principal potential of the watershed lies with its agricultural offerings, and the possibility of
those offerings contributing to economic development. For this reason the level of vegetation
coverage in the high lands should be increased, particularly where there is a water supply
regeneration zone of 45,111 hectares. A quality soil of classes I to Il cover a surface area of
38,780 hectares (48% of the watershed). In terms of the availability of water, both in the dry
seasons as in the rainy, there was a shortage detected in 2003. It is estimated to have exceeded
53% of the surface runoff, according to studies realized by the Ministry of Agriculture.

Conservation of the water supply (and its use in agriculture) is critical because of the risk of weak
and moderate drought that could affect 100% of the area of the watershed. This underlines the
high importance of securing an adequate management of the area to achieve sustainable water
supply regeneration, as well as the implementation of techniques to harvest of water for
supplementary irrigation and for household consumption.
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In the low lying portion of the watershed, a costal ecosystem exists that offers important economic
opportunities associated with the production of shrimp, salt, ecotourism and beach tourism.

The potential of the watershed is associated with the environmental services of water for irrigation
and rural population consumption, the development of ecotourism in the low-lying regions and
diminishing the flooding that threatens an area of 34,263 hectares.

5.5.2 Economic Potential

The three watersheds have distinct characteristics, availability of human and natural resources,
and productive structures, which are the factors with which their economic potential is defined.
The challenge is the capitalization and optimal use of the resources and conditions, to generate
positive impacts in the families that live in the watersheds.

Despite having their own characteristics, each one of the watersheds also shares characteristics
with the others, principally that which is related to the productive structures and the degree of
participation within them.

The means of capitalizing on the potential of the watersheds can be placed in four groups: the
diversification and sale of coffee, the increase in value of the forest production, the diversification
of basic grains through the introduction of vegetable production, the change from natural feed
grains to crops, and Eco/Agro-tourism. Each of the watersheds presents different opportunities for
investment, as is shown in Chart 12.

Chart 12 Investment opportunities in the watersheds under study

Watersheds| Diversification and Increased | Diversification of | Change from Eco-/Agro-
(Conditions and commercialization | value of forest basic grains natural feed Tourism
indicators) products grain to
cultivated
Paz 27,217 hectares of 350 hectares | 18,475 hectares of | 1,168 hectares | Associated
coffee above 800 of plantations, |basic grains, soil | of pasture, with the
meters above sea level | market exists, |exhaustion (41% | efficiency of diversification
19,184 hectares of favors the overused), lack of | production, of coffee and
water supply protection of | water, market for | diminish local values.
replenishment zones, | soil and water |vegetables, compaction,
favorable ownership include irrigation | increase
pattern, market filtration
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Continuation of Chart 12

Watersheds| Diversification and Increased | Diversification of | Change from Eco-/Agro-
(Conditions and commercialization | value of forest basic grains natural feed Tourism
indicators) products grain to
cultivated

Current productivity
433 $USA per hectare
Potential productivity
842 $USA per hectare

Sonsonate | 17,126 hectares of 495 hectares | 11,607 hectares of | 2,050 hectares | Associated
coffee above 800 of plantations, |basic grains, soil | of pasture, with the
meters above sea level | market exists, |exhaustion, (37% | efficiency of diversification
38,107 hectares of favors the overused), lack of | production, of coffee, and
water supply protection of | water, market for | diminish non-use of
replenishment zones, | soil and water. | vegetables, compaction, woods for
favorable ownership include irrigation | increase handicrafts.
pattern, market filtration, trees | Costal zone.

in pastures

Current productivity
434 $USA per hectare
Potential productivity
746 $USA per hectare

Jiquilisco | 4,086 hectares of 99 hectares of | 11,470 hectares of | 5,627 hectares | Associate with
coffee above 800 plantations, basic grains, soil | of pasture, ocean coastal
meters above sea level | market exists, | exhaustion (23% | efficiency of zones
45,111 hectares of favors the overused), lack of | production,
water supply protection of | water, market for | diminish
replenishment zones, | soil and water. | vegetables, compaction,
favorable ownership include irrigation | increase
pattern, market and water filtration

harvesting

Current productivity
764 $USA per hectare
Potential productivity

1,486 $USA per hectare

5.5.3 Analysis of the economic potential of the watersheds

Within watersheds there exist resources which individuals use to develop a series of activities,
which in one way or another generate income. This income generation is a function of the current
conditions in the watershed, and the optimal use of the resources. For example, one of the
activities is agriculture, principally the cultivation of coffee, sugar cane, and basic grains, which
occupy between 3 and 65% of the surface area of the watersheds.

In the Rio Paz watershed, the conventional cultivation of coffee, sugar cane and basic grains
generate around US$25.8 million and the forest activities US$2.5 million. These activities carried
out in 65.1% of the surface area, and together generate US$21.2 million in income for workers.
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In the Rio Grande watershed in Sonsonate, conventional present cultivation of coffee, sugar cane
and basic grains generate around US$17.7 million and the forest production activities US$3.6
million. These activities are carried out in 53% of the surface area of the watershed and together
also generate US$14.5 million in income for workers.

The Bay of Jiquilisco watershed, the conventional cultivation of coffee, sugar cane and basic
grains generate around US$20.3 million and the forest production activities US$532,200. These
activities are carried out in 37.4% of the watershed and together as generate US$9.3 million in
income for workers.

5.5.4. Trends in the degradation and/or conservation of the watersheds

There are no comparative studies or data that evaluate the changes or dynamic of the processes
that are occurring in the watersheds (such as changes in the use of land, distribution of ownership,
variation in the quality and quantity of water, among others). To have a general appreciation of
this process in the watersheds under study, a comparison is made of the rates of demographic
growth as an indicator of demand (with a variation of 3.6% in 1950 and 2.1% in 2000 and an
estimated variation of 1.1% for 2025). It should be noted that the population in the rural area is
nearly 50%, the migration to the cities having diminished in recent years. Also the rate of
deforestation is an indicator of pressure on the forest (4,500 hectares per year), as well as an
indicator of reforestation (100 hectares per year). With these references on a national level and the
calculations made for each one the watersheds in terms of flood and drought risk it is possible to
infer the following in the case of each of the watersheds:

I. RioPaz Watershed suffers from moderate degradation. There is some vegetation protection
in the middle and highland areas (from coffee), but also a lack of balanced land use in annual
cultivation in the mid-altitude portions. The risk of flooding and droughts is moderate to high
(drought: 55,444 hectares and floods: 3,010 hectares). Another positive indicator is the grade
of protection of the high-altitude part of the watershed (29.931 hectares). Data reflects a
change in the water content of the soils probably as a result of mismanagement of the
watershed, principally in the mid-level and high-altitude portions.

ii. Rio Grande in Sonsonate suffers a moderate level of degradation. There is some vegetation
protection in the highland areas (from coffee), but also a lack of balanced land use in annual
cultivation in the mid-altitude portions. The risk of flooding and droughts is moderate to high
(drought: 18,474 hectares and floods: 3, 785 ha). Another positive indicator is the grade of
protection of the high-altitude part of the watershed (17,848 hectares). Data reflects a change
in the water content of the soils probably as a result of mismanagement of the watershed,
principally in the mid-level and high-altitude portions.

iii. The Jiquilisco watershed, suffers a high level of degradation. There is only minimal
vegetation protection in the high altitude portions (from coffee), and also a lack of balanced
land use in annual cultivation in the mid-altitude portions. The risk of flooding and droughts
is high (drought: 77,778 hectares and floods: 34,263 hectares). Another indicator is the level
of protection of the high-altitude areas of the watershed (3,647 hectares), which is not
considered to good. These conditions contribute to a change in the water content of the soils
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probably as a result of mismanagement of the watershed, principally in the mid-level and
high-altitude portions.

5.5.5 Environmental Services in the Watersheds

The management of the watersheds, in addition to permitting the development of productive
activities according to the market, also generates valuable results not accounted for in the market.
Since studies about the value of environmental goods and services in the watersheds do not exist,
economic factors have been identified that can sustain each of them. Chart 13 reflects the
importance of the environmental services considered. These possible incomes should be viewed in
the long term, establishing mechanisms (ordinances, agreements, and service contracts)
principally on the local level, for their application in favor of the protection of the watersheds,
which can constitute part of the funds required for the conservation actions and recuperation of
the sustainability and support for the exit strategy of the project.

Chart 13. Identification of services or environmental laws and possibilities for
fundraising in the long term

Watershed | Fixation of CO?(a) | Water for Water for urban | Ecotourism and | Diminishing risk
irrigation (b) consumption(c) Law of the in the costal zone
Offender (d)
The base of 15,000 12,000 hectares | $US 223,670 is paid | Agro-tourist farms | Important in small
hectares of potential | of land that can | for 1,054,000 m° of in coffee scale fishing
Paz forest plantations be irrigated (14% | water consumed in a plantations, should | operations
Fixation of 1,726,000 | of the total area, | year pay an
Tm better in the A rate of increase of environmental rate
Total: 8,630,000 lower region) $US 0.10 per m3 Ecotourism high in
SUSA A rate of $US Total $US 105,400 Ahuachapan.
The potential for 10per hectare per
fixation of CO? in year
coffee would be Total: $US
added 120,000
A base of 10,000 11,000 hectares | $US 175,518 is paid | Ecotourism very Important the
hectares of potential | of land that can | for 789,800 m* of high Acajutla and | diminishing of the
Sonsonate forest plantations. be irrigated (15% | water consumed in a high in Sonsonate, | sediments in the
Fixation of 1,150,000 | of the total area) | year Izalco, Juayua and | port of Acajutlya,
TmC A rate of $US 10 | A rate of growth of Nahuizalco. tourist beaches and
Total: $US 5,750,000 | per hectare per $US 0.10 per m® Agro-tourist farms | maintenance of
The potential for year Total $US 78,980 in coffee small-scale fishing.
fixation of CO? in Total: $US plantations and
coffee would be 110,000 diversification of
added farms. Recreation
sites and “Route of
the Flowers”
Tax on industrial
activities
A base of 5,000 30,000 hectares | 141,900 $USA is paid | Ecotourism very Important in the
hectares of potential | of land that can | for 584,000 m® of high in Jiqulisco activities of shrimp
Jiquilisco forest plantations. be irrigated (41% | water consumed in a and in Puerto el farming, small-scale
Fixation of 575,000 | of the total area) | year. Triunfo. fishing, salt
TmC A rate of $US10 | A rate of increase of production, and
Total: $US 287,500 per hectare per $US 0.10 per m? beach and mangrove
year Total $US 58,400 tourism.
Total: $US
300,000
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(a) The forested lands with the potential for the fixation of CO? correspond to the Kyoto
Protocol and proposal of the National Plan for Territorial Order (PNOT). The potential
calculated for fixation of CO2 is 1,140,191 hectares on the national level, for a production
of 27,210,544 metric tones of carbon. The value for plantations is 115.10 TmC/hectare. 1
TmC=3$US 2 to 5. For the estimations of the study the price was taken of US$5 for each
TmC.

(b) The potential of lands for irrigation and areas with forest potential has been estimated from
the areas identified on the national level in the proposal of the PNOT, MARN, MOP, and
MYV and data from FAO.

(c) Using information from ANDA as a base.

(d) Identified in the PNOT. The environmental rate would be administrated by the Watershed
Committee in a commission with municipal support.
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6. Opportunities for Working in Two Areas

Chart No. 12 of the study indicates the point level of each of the watersheds after being evaluated
for the purpose of identifying which of them possess the greatest economic potential. The figures
do not present substantial differences, but on the contrary show very close numerical results. This
can be interpreted in the following way.

i)
i)
iii)
iv)
v)

vi)

They are very similar areas in the country, corresponding to the western region.

In terms of altitude and environment they have the same characteristics.

They have common limits in the high altitude portions.

The cultivation of coffee is dominant in both. The coffee growing areas higher than
800 meters above sea level in both zones cover 37,895 hectares.

They have aquifer recharge zones in the high-altitude parts, which coincide with
the coffee plantations.

The predominant productive activities and use of land is for coffee, sugar cane,
livestock and basic grain production.

Given these results, and considering the desire to generate economic impact, one option could be
to define an intervention zone comprising the high portions within the boundaries of both
watersheds. This area (higher than 800 meters above sea level) is made up largely of the coffee
plantations (Paz and Sonsonate, Map 5). Possible justifications for this approach are as follow:

i)

vii)

viii)

The high parts of the watersheds constitute a strategy of spatial intervention,
important given the focus on managing the watersheds. The results of the
intervention depend to a large degree on the work carried out in the higher altitude
portions.

These zones make up a micro-region that is very homogenous (in terms of climate,
physical characteristics, connection, culture)

The quality and quantity of water for the mid-level and low lying portions will
depend to a large degree on the maintenance of the coffee plantations, which could
be accomplished by producing specialty coffee and conducting crop
diversification.

The homogenous zones in the higher-altitude portions together will strengthen in
the volume of production of the land (diversification).

Both areas can be accessed through three important population centers

(Santa Ana, Ahuachapan and Sonsonate), in addition to other internal routes.

The concept and focus of micro-region, articulated in the management of the
watersheds, is congruent with the proposal of territorial ordering, because it links it
to the search for solutions through other jeans of rural life.

There is an important rural population that depends on agriculture and forest
products in the highland portion of both watersheds.

Together, both zones comprise a surface area of 44,720 hectares that is very
significant for the development of investment.
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7. ANNEXES

ANNEX 1.

Definitions of variables applied according to priority
a) Core variables V¢

Core variables are those that directly relate to the watershed’s economic potential and
sustainability.  Also considered in this selection of these variables are possible themes related
to investment that could integrate watershed management.  Three of the variables are
identified related to basic resources for watershed management, four related to the present
situation and three related to the economic potential associated with the before mentioned.

The watershed’s water availability is a key variable because it is the integrating axis of the
watershed’s hydrographic system. Run-off behavior and water quality depend on the activities
carried out there. Water availability allows for multiple uses principally for the population,
agriculture and in supporting other environmental services. There is general information on
the quantity but not the quality and should be taken into account for the watershed
management project.

The watershed soil quality constitutes the immediate base for developing the productive
aspect and is integral to water availability; with good soil or using some conservations
practices, optimal yield can be achieved and for this reason soils of the agrological classes I, |1
and 111 (USAA method) have more importance.

Vegetation protection in the watershed’s highland, because of the watershed management
focus, if the high parts are protected there will be less negative impact on the water below and
the watershed’s water collection zone would be assured. For this study the highland was
considered to be all the surface above 800 meters above sea level; taking into account the
watershed’s size, incline and form, the areas most related to soil protection and coverage are at
this altitude. This area also coincides with the highest precipitation areas.

Present agricultural production value, within the watershed includes agricultural, fishing,
forest and other activities. Three different areas of agricultural production have been
considered (coffee, sugarcane and basic grains) which cover 37 to 62% of the watershed’s
surface. For that reason it is important to review how much these activities generate in
monetary terms. The watershed’s productive value is related to the productivity of its
resources, optimal use, technological level and market price.

Potential agricultural productivity value is defined by taking into account the available
surface, other possible scenarios that take better advantage of the resources with a focus on
diversification. It is considered that optimal potential can be achieved through diversification
in the watershed’s upper reaches where coffee grows principally in the areas above 800 meters
above sea level; and the diversification of basic grains production through a vegetable/basic
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grains association using conservation practices and using the Proyecto Agua experiences as a
reference.

Agricultural productivity implies developing activities that generate higher income levels
per area unit and seeks optimal resource use in the watershed. This indicator is different from
the production value since it shows how much income can be generated in the watershed for
each surface unit (hectares).

Present forest production. In addition to agricultural activities, forestry activities are
carried out in the watersheds; therefore it is important to consider the income that is generated
by this activity. Within forestry practices the areas that have been developed for commercial
ends has been taken into account. In this case, the sale of uncut timber has been considered.

Potential forest production, the potential for this activity consists in the added value from
transforming uncut timber into sawed lumber.

Agricultural and forestry employment, agricultural and forestry activity requires workers to
generate production and in this sense the income generated from these activities has been
considered in terms of employment. The estimate is made by taking into account the
days/people that each activity requires per unit measure multiplied by the salary paid for the
activity.

b) Incidental variables Vi

Incidental variables will permit the design of intervention strategies and back elements for
investment proposals’ viability. They also support decision-making. Six variables have been
identified and are described below:

Land ownership, principally, in order to know the possible actors or people who will benefit
from the project which will sustain an operative model and participation.

Accessibility will facilitate decision making in order to target the intervention to specific
geographic areas and development of connectedness in a rural area. It is useful information for
relating production with the market and other production support services.

Population density responds to labor force availability and allows for the relationship of the
degree of pressure on the watershed’s resources in general.

Institutional presence, allows for promoting accompaniment support, facilitates the adoption
of the results, institutionalizes the process and facilitates the coordination and integration of
different efforts related to watershed management.

Organizations that are present facilitate collaborative synergies and efforts in favor of
grassroots organizations and to take advantage of local experiences and strengths.
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Municipal associations can achieve local governments’ support since the watersheds cover
different municipal territories. In order to coordinate actions and manage the project together
based on local initiatives and contributions.

Present and potential investments. It is important to coordinate investments, emphasize or
to establish synergies among them, and to take advantage of complementary and efficient
investment opportunities.

C) Complementary variables Vo

Complementary variables are collateral investments whose elements were not considered in
the before mentioned variables but that reinforce them. They will allow for influencing
decision making principally on a more detailed level (farm or micro-watershed).

Crime, to know the degree of security and consider social precautions in terms of kinds of
investment.

Rural unemployment rate, in order to relate it to available labor force and poverty indicators,
allows the identification of the relation with results to be achieved in the watershed.

Education, in order to know the labor force’s skill level and training needs as well as to be
able to define support in environmental themes or training.

Access to rural energy, in order to relate it to productive activities, services and well-being
for the population.

Protected areas, in order to evaluate environmental services, biodiversity protection and other
community alternatives.

Flood risks, to know one of the significant effects of watershed’s vulnerability and the effects
of poor management. In a high risk watershed more effort is needed to protect investments.

Risk of drought or water shortages is considered in order to know the effects on
production, conflicts and primary needs as well as the effects of poor watershed management.
In a high-risk watershed more effort is needed to protect investments.

Erosion susceptibility is important in order to know the risks of planned activities and in the

case of erosion to identify the kind and level of intervention. Higher erosion susceptibility will
result in higher risk for soil production or productivity.
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Annex 2

Glossary of Terms

The terms used are related directly to watershed, agriculture, natural resource, environmental
and economic themes and among the most important are:

Aquifer recharge zone. The place or area where rainfall filters into the soil and then forms
part of the subterranean water or groundwater.

Border or bi-national watershed. The geographical space in which the principal drainage
way or riverbed serve as the border between two countries.

Correct land use. Areas where the land use capability coincides with the actual land use.

Coastal marine zones. The coastal strip that exists within the first 20 kilometers out from the
coastline and the marine zone area that includes the open sea from zero to 100 meters deep and
in which are distributed deep-sea species and organisms.

Critical zones. Also known as critical areas are those that confront social, economic or
biophysical conflicts, for example land overuse, migration, site contamination and
overpopulation, among others.

Environmental services. Services that result from conservation and management of eco-
systems, watersheds and natural areas, favoring environmental conservation and the
population’s well being. The most relevant among these services are water, oxygen, CO2
retention, recreation, and biodiversity and risk control.

Geographical Information Systems. A computerized system of information capable of
capturing, storing, analyzing and disseminating referenced geographical information.

Geothermic vents. Natural emerging geothermic energy recognized in the Paz watershed.

Hydrographic watershed. The geographical area determined as a land surface where rainfall
runs and drains through a network of streams that flow towards a principal current which
empties into a sea or a gathering area of interior water like a lake, pond or reservoir.

Hydrographic watershed management. To harmonize the use, management and
administration of all natural resources (soil, water, flora and fauna) and the handling of
ecosystems made up of a hydrographic watershed taking into consideration established
relations between resources and ecosystems as well as the economic and social objectives, the
productive practices and forms of organization that society adopts to satisfy its needs and
achieve its well-being in sustainable terms.
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Hydrographic micro-watershed. A portion of a specific sub-watershed that covers a
territory defined by bodies of water that correspond and invariably flow to a tributary, sub-
tributary or sub sub-tributary of the principal channel

Hydrographic sub-watershed. A portion of a principal watershed’s territory that is made up
of a territory defined by different bodies of water that contain a tributary or stream that
empties directly to the principal current.

Hydrographic watersheds handling plan. A range of technical regulations based on a
diagnosis that establishes procedures and activities that should be carried out to guarantee the
hydrographic watershed’s natural resources’ development, protection and conservation.

Hydrographic watershed organizations. The multi-sector entity that responds to the
environmental management needs and natural resources handling of a hydrographic
watershed, its members are the principal actors of the public and private sector as well as of
civil society.

Hydrographic watersheds’ upper reaches. The zones farthest away from the watersheds,
sub-watersheds and micro-watersheds that are dominated by hillsides or steep land of more
than 30% slope with a range of significant altitudes in relation to the watershed’s lowest point.

Hydrous resources. All resources characterized as natural water sources typified in the
hydrological cycle (subterranean water, springs, lakes, ponds, seas, superficial water, water in
the sub-soil, retained water by a horizontal or vertical interception).

Integral approach. A centralized approach of the watershed’s hydrographic system where its
elements’ relation, interrelation and interaction are analyzed as processes of a permanent
social, economic and environmental dynamic.

Isohyets. A hydrological concept that expresses the line value that represents an equal level
of precipitation or quantity of rainfall in mm.

Land overuse. Areas where productive activities exceed the land use capability for long-term
sustainability.

Land sub-utilization. Areas where the present land use could sustain a higher level of
utilization taking into account the kind of productive activity, natural threats, hydrology and
current legislation.

Natural resources. Natural elements (water, soil, air, biodiversity) that human beings can
utilize in order to satisfy their economic, social and cultural needs.

Pollution. The presence or introduction of noxious elements in the environment that threaten

life, flora and fauna or degrade atmosphere, water, soil or natural resources quality in general
according to established law.
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Riverbed. Areas covered by continuous or non-continuous water including those covered by
ordinary high flow.

Risk management. The application of policies, strategies, instruments, mechanisms and
measures oriented towards eliminating, reducing, preventing and controlling the adverse
effects of dangerous phenomenon on the population, goods and services and the environment.

Rural population. The number of inhabitants that do not correspond to large cities that are
municipal heads or province capitals; the number is determined through population census or
population projections.

Subterranean water. The water flow that runs and is stored under the subsoil constituting

“aquifers” which are fed by recharging zones and filtration generated by vegetation and soil
management.

Annex 3.
Variables and their values tables.

a) Core variables

Table 1. Variable degree of protection in the upper reaches

% Range Relative value
<10 2
10a20 4
21a30 6
3la60 8
> 60 10

Technical considerations:

In all watersheds’ upper reaches there is always forest cover or permanent cultivation, it is
difficult to assign a 0, and also a 10 score because there are always unprotected zones.

The better protection the upper reaches have the better hydrological equilibrium there will be
in terms of filtration, retention and run-off. So the better the coverage the higher the score.

The upper reaches of a watershed are considered to begin from 800 meters over sea level. And
the arboreal coverage (coffee and bush vegetation).
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Table 1.a. Value in relation to the level of protection in watershed upper reaches.

Watershed % of arboreal coverage |In hectares Score
in the upper reaches

Paz 32 29,931.27 8

Sonsonate 22 17,847.62 6

Jiquilisco 4 3,646.92 2

Table 2. Soil quality variable

Soil percentage (I to 111 class) Relative Value
<10 2
10a20 4
21a30 6
31a40 8
> 40 10

Technical considerations: Class | to 11l are the most agriculturally productive, they only
require agronomic practices or handling.

A good percentage of more productive soil class will be given a higher rating.
A good percentage of the less sloping land will be less susceptible to erosion.

Table 2.a. Value of the percentage of Class | to 111 soils in the watershed.

Watershed % of soil class In hectares Score
(1to 111)

Paz 37 43,586.12 8

Sonsonate 30 35,812.46 6

Jiquilisco 45 38,779.57 10

Table 3. Water availability variable

Average annual precipitation Relative value
< 1,600 4
1600 a 1700 5
> 1,700 6

Technical considerations:

The national average annual precipitation is 1,850 mm. In the watersheds under study none of
them have the same or higher precipitation than the national average but all have a very close
value. There are no significant differences from the point of view of water availability and in
order to backup the rating other relevant data is added on to the value table.

53



Table 3.a. Water availability value in the watersheds

Watershed | Areain Average Annual Run-off Run-off % of Score
Hectares annual run-off in during during dry | potential
precipitation Hm? humid | times Hm® | recharge
in mm. times HmM® area
Paz 91,351.05 1,597 466 359 107 21 4
Sonsonate | 77,768.35 1,613 776 654 122 49 5
Jiquilisco | 77,778.27 1,785 618 502 115 58 6
Table 4. Present agricultural production value
Watershed | Coffee Sugarcane Basic Grain Total Score
Production | Production Production Agricultural
Value | value (SUSA) | Value (JUSA) | Production
(SUSA) Value ($USA)
Paz 7,815,033.7 9,517,120.57 8,445,846.86 | 25,778,001.20 10
7
Sonsonate 5,528,782 6,858,516 5,306,066 | 17,693,364.00 6.8
Jiquilisco 2,161,024 12,948,234 5,243,798 | 20,353,056.00 7.9

Technical considerations:

Production value allows the determination in monetary terms of how much the watershed’s
economic activities generate, using technology and a market price for the producer. It is
estimated that a higher production value is positive for the watershed to the degree that it
generates more income for the families living in the watershed. A higher value is rated with a
10 and a lower value the proportion that corresponds to it.

The source of information for this variable is the present soil use map of 2003 done by Corine
Lancobert for determining the area, prices and yield statistics are from the Agricultural and
Livestock Ministry’s Farming Economy.

Table 5. Present Agricultural production

Watershed | Surface (ha) | Production Value | Productivity $US/ha. | Score
($US)

Paz 59,632.13| 25,778,001.20 433 6.2

Sonsonate 40,728.66| 17,693,365.58 434 6.2

Jiquilisco 29,049.41( 20,353,058.11 701 10.0
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Technical considerations:

Productivity defines resource use efficiency. This indicator shows income generation by unit
of measure. Higher productivity indicates higher resource efficiency. For that reason when
there is higher productivity 10 points are assigned and from there the lower rating levels are
determined.

Table 6. Present forest production value

Watershed | Forest Area (in Forest Production Value Score
ha) ($US)

Paz 350 6,165,900.00 10

Sonsonate 99 893,947.00 14

Jiquilisco 220 1,125,579.00 1.8

Technical considerations: It is understood that watershed’s forest activity is principally in the
upper and medium level reaches of the watersheds. There are records of the age of the
plantings, information that has been received from the Agricultural and Livestock Ministry
(MAG). Based on this information the production up to this date can be estimated and the
market price of uncut timber is applied.

The information for determining forest production value is taken from an inventory of
plantings according to age that was provided by the Natural Resources General Direction of
MAG.

To determine the rating a 10 is applied to the watershed with the highest production value that
is used as a reference point to determine the other watershed’s ratings.

Table 7. Potential forest production

Watershed Forest area (in | Forest Production Score
Hectares) Value
(US$)
Paz 350 3,584,840.00 7
Sonsonate 495 5,069,988.00 10
Jiquilisco 99 745,113.60 1.5

Technical considerations:

Potential forest production is estimated by adding value to the uncut timber production,
through the transformation of uncut timber to sawed lumber for which the producer receives a
higher price of 40% for a cubic meter.

To determine the rating a 10 is applied to the watershed with the highest production value that
is used as a point of reference in order to determine the other watersheds’ rating.
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Table 8. Potential agricultural production

Watershed | Coffee Sugarcane | Basic Grains | Total Score
Production | Production | production |[Agricultural
Value (US$) Value Value ((US$)) [ Production Value
((US$)) (US$)
Paz 9,252,097.81| 9,517,120.57 | 31,331,830.86 50,101,049.23 10
Sonsonate 6,433,036| 6,858,516 17,102,305 30,393,857.24 6.1
Jiquilisco 2,376,749 12,948,234 27,858,569 43,183,552.05 8.6

Technical considerations:

Potential in this case is considered to be the diversification of coffee and basic grains
cultivation in those areas where such a possibility exists. The prices with which the value is
rated for the case of coffee is in those areas that are above 800 meters above sea level in which
diversification such as specialty coffees can be developed. The price under consideration is
the price of coffee plus the transformation of the production value of citric fruits within coffee
plantings. In the case of grains diversification with vegetable growing, it is considered
especially in zones with class | to 111 soil that are presently planted with basic grains.

The information source for this variable is the present 2003 soil map from Coren Lancover
used in order to determine the potential diversification area. The prices and yield are taken
from statistics from the Agricultural and Livestock Ministry’s Farming Economy.

The assigned score is highest value receives a 10 and for the lower values the proportion that
corresponds to them.

Table 9. Potential agricultural productivity value

Watershed Surface area | Production Productivity Score
(ha) Value US$/ha
(US$))
Paz 59,532.13 50,101,049.23 842 5.7
Sonsonate 40,728.66 30,393,857.24 746 5.00
Jiquilisco 29,049.41 43,183,552.05 1,487 10.0
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Technical considerations:

Productivity defines resource use efficiency. This indicator shows income generation per unit
of measure. Higher productivity indicates higher resource efficiency. For that reason when
there is higher productivity 10 points are assigned and from there the lower rating levels are
determined.

Table 10. Present rural employment value

Watershed Number of day Salary Value of work | Score
wages (d/h) (US$/d/h) compensation
(US$)
Paz 5,797,053.04 3.69 21,200,651.10 10
Sonsonate | 3,962,534.20 3.69 14,491,553.64 6.8
Jiquilisco 2,581,019.70 3.69 9,439,157.76 4.4

Technical considerations:

To develop activities a labor force is needed which will receive a salary and permit families
with or without land to offer their labor and obtain income.

Day wages are those that are generated by the harvesting of coffee, sugarcane, basic grains and
forests. To calculate the quantity of daily wages the need for a labor force per unit measure for
each of the areas is used as a reference, using as source information source the production
costs from the General Direction of the Agricultural and Livestock Ministry’s Farming
Economy.

The rating is in function of the participation level in terms of employment generation in the
zone, which is given for the daily wage value. A higher value in employment generation has a
score of 10 and from there the scoring for other income levels for employment generated,
which is proportionate, is determined.

b) Incidental Variables

Table 11. Watershed land distribution and ownership variable.

Favorable conditions Relative value
% producers and % cultivated areas less 8
than 10 and more than 30
% Producers and % cultivated areas less 6
than 10 and between 20 and 30
% Producers and % cultivated areas less 4
than 10 and less than 20
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Technical considerations:

In reality there is no up to date information for analyzing this variable. The institutions and
organizations that were consulted (ISTA, PROCAFE, CNR, MAG, MARN, DIGESTYC),
expressed that they had no information available on land ownership around the watersheds.
Some projects supported by the World Bank are part of this process. Nevertheless, recognizing
the importance of this variable for making investment decisions, a table has been analyzed that
presents some relations with land utilization.

The idea is to argue for a degree of favorable conditions for impact investments on
watersheds, in which surface utilization is related to the number of producers carrying out this
activity as well as the range of unit sizes that the producers manage. An estimate of a
percentage of leaseholders based on technical evaluations and precise studies for the country is
added.

In terms of coffee and pastures, which are identified as having economic potential, for a higher
concentration of productive units there will be more favorable conditions.

In terms of basic grains, which is the area that probably has the most leaseholders, this would
not be favorable for investment and so a higher percentage would be unfavorable.

The higher the percentage of leaseholders there will be less favorable conditions for
investment.

In order to make a comparison, coffee production (% producers and % cultivation), will be
given the highest potential (diversification, water filtration, agro-tourism, organic inputs,
biodiversity, CO2 fixing).

Table 1l1a. Relation between the number of producers and the surface of the principal
crops in the watersheds.
Number of producers and land surface area of the principal crops in the watersheds.

Rio Paz General | Coffee % | Sugarcane | Natural | Cultivated Basic % | Forestr | Fruit| Total | %
Watershed Total pasture | pasture Grains y | Trees

Number of 786 | 2266 | 20.2 37 16 43 8800 | 79.38 40 4| 11206 | 51
producers

Total surface area 91,985 | 23436 38 5,743 1,168 1,276 | 18,475 20 843 3262851 | 68
(hectares)

Sonsonate River General | Coffee % | Sugarcane/ | Natural | Cultivated Basic % | | Forestr | | Fruit | = Total | | %
Watershed Total pasture | pasture Grains y | Trees

Number of 650 | 1499 6 39 35 73 5527 25 523 20 371 | 57
producers

Total surface area 77,792 | 23913 32 4,139 2,050 7,021 11,607 15 495 | 2,151 49,800 | 64
(hectares)
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Continuation of Table 11 a

Jiquilisco Total | Coffee % | sugarcane | Natural | Cultivated Basic % | Forestr | Fruit| Total | %
Watershed general pasture pasture | Grains y

Number of 1338 799 9 43 58 23 4600 9 10 10 274 | 20
producers

Total surface area 77,882 | 8986 | 13 7,814 5,627 1634 | 11,471 15 154 578 | 37,043 | 48
(hectares)

(1) Total land use occupation, according to the CORINE LAND COVER data base (IGN, MARN, CIRAD, CATIE convention),
2003

Value: Rio Paz Watershed =8
Sonsonate River Watershed =8
Jiquilisco Watershed

Table 12. Rural accessibility variable

Watershed Surface area Road kilometers /km? Score
(km?)
Paz 153,233 0.12/2.07 7.6
Sonsonate 153,742 0.21/2.7 10
Jiquilisco 111,705 0.13/2.51 9.3

Accessibility is a factor that has a great impact on agricultural and non-agricultural activity;
larger improved access roads from farms to distributions centers facilitate the possibility of
obtaining better prices for the producers. In this sense, primary and secondary roads are
considered, where for example, for the Rio Paz Watershed the relation is 0.12/2.07, this
indicates that for each square kilometer there are 0.12 kilometers of primary access and 2.07
of secondary access (rural roads).

Higher indicators imply greater road density and receive a 10 score and from there the rest of
the watersheds are calculated in proportion to the maximum value.

Tabla 13. Rural population density variable

a Surface area Rural inhabitants Score
(km?) /km?
153,233 175 9.1
late 153,742 192 10
5CO 111,705 121 6.3

Population density can take on two roles within a watershed, one of pressure on resources and
the other in terms of the availability of a labor force for the development of the different
activities that are realized there. For that reason it is important to consider that the creation of
economic activity in the watershed requires a sufficient labor force and the development of
economic activity will permit the generation of income for these families.
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Considering the importance of an available labor force, which in this case is determined by
population density, the score of 10 is applied to the watershed that has the highest population
density and from there a score is assigned according to the proportion of the highest value.

Table 14. Institutional presence

Watershed Surface area | Number of Institutions/km? Score
(km?) Institutions

Paz 153,233 8 0.000052 7.4

Sonsonate 153,742 7 0.000071 6.3

Jiquilisco 111,705 8 0.000051 10.0

Technical considerations:

It is impossible that a project on its own, resolve the range of problems that exist in a
watershed or region. In this way, the presence of institutions, taking into account Cooperation
Agencies or those that finance projects of any kind in each of the watersheds, has been
considered.

For analysis, the relation between institutions per square kilometer has been considered. The
highest indicator shows on one hand that coverage is larger and on the other hand that there
exist a larger number of institutions with which it is possible to develop alliances and carry out
coordinated efforts.

The information for determining institutional presence was obtained from the Information
Systems database, projects with International Cooperation for Agriculture and Rural
Development of El Salvador, del ICA/MAG.

To determine the score, the watershed with the largest institutional presence receives a 10 and
from a score is assigned that is in proportion to the highest value.

Table 15. Organizational presence in the watersheds.

Watershed| Surface Number of farming, fishing | Organizations | Score
area and lumber producer org. /km?
(km?)
Paz 153,233 61 0.000398087 4.7
Sonsonate | 153,742 121 0.000787033 9.4
Jiquilisco 111,705 93 0.00083255 10
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Technical considerations:

Within the watershed individuals carry out a series of activities in groups or as individual.
Nevertheless, in order to develop projects it is important that people organize for common
ends in order to facilitate reaching a larger number of people at a lower cost.

Considering that watershed management, conservation and protection is the function of all the
people that inhabit the area, it is necessary to take into account the level of organization for
two reasons:

i. Larger coverage and impact.
ii. The sustainability of the actions initiated by a project.

Considering that in a watershed economic, social and environmental activities are carried out,
it is important to consider the agents that intervene in each one of these activities and in that
sense promote close relations, inter-relations and integration to involve all the actors in order
to manage the watershed in an integral and sustainable form.

The greater the population’s involvement in the different watershed activities the more
positive economic, social and environmental impact there will be. In terms of economics, to
the degree that access is facilitated to a larger number of people that can be protagonists, there
will be more assistance for economic activities and training of human and social capital.

The information source for the farming and fishing organizations was taken from the database
available in the Direction of Farming Association (DAA) of the Agriculture and Livestock
Ministry.

To determine the score, the watershed with the highest presence of producer organizations per
square kilometer receives 10 points and from there a rating is assigned that is in proportion to
the highest value.

Table 16. Proposed investment value

Watershed Surface area Investment Investment /km? | Score
(km?) amount (US$) (US$)

Paz 153,233 7,139,478 46.59 10

Sonsonate 153,742 6,641,755 43.20 9.2

Jiquilisco 111,705 1,279,458 11.44 2.4

Technical considerations:

In El Salvador international finance organisms and International Cooperation finance social,
economic productive, environmental and municipal management strengthening projects with
the purpose of contributing to the economic development of the country with an integral and
fair vision.
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Considering that a series of actors that contribute to development can intervene in a watershed,
it is important to employ complementary efforts for a common end and not a competition
between users.

The source of information was the database of the Information System, International
Cooperation projects for Agriculture and Rural Development of El Salvador, from the
[ICA/MAG.

To determine the rating, the watershed with the highest investment per square kilometer
receives 10 points and from there a rating is assigned that is in proportion to the highest value.

C) Complementary Variables

Table 17. Crime

Watershed| Inhabitants |Number of Complaints per Score
complaints inhabitant

Paz 500,841 2583 0.005157325 9.4

Sonsonate 574,472 2802 0.004877522 10

Jiquilisco 202,023 1050 0.005197428 9.4

Technical considerations:

Investment requires a stable social environment where the presence of crime is very low or
non-existent. In this sense the lowest crime rate, principally robbery, larceny, kidnapping and
threats

The source of information was the database of the National Civilian Police. To

determine the score, the watershed with the lowest levels of complaints per inhabitant, the one
with the lowest value receives 10 points and from there a rating is assigned that is in
proportion to the highest value.

Table 18. Unemployment rate value

Watershed Inhabitants Unemployment rate Score
Paz 500,841 7.76 9.40
Sonsonate 574,472 7.32 10.0
Jiquilisco 202,023 7.67 9.50

Technical considerations:
The employment level in a watershed to a certain measure indicates the availability and use of

existing resources, the capacity for generating income and the vocation of the same. Under this
concept, the unemployment rate permits the identification of strengths and weaknesses in the
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watershed. A high unemployment rate indicates that the watershed’s internal resources are not
capable of generating sufficient wealth to absorb the Economically Active Population, or that
there are structural problems in resource ownership and investment capacity.

The unemployment rate is a variable for which there is no available information by
municipalities much less for a watershed area, in that sense the point of reference would be the
unemployment rate of the province that has the highest influence in the watershed and for that
reason the unemployment rates were taken from Ahuachapan, Sonsonate and Usulutan, data
obtained from the Multi-Purpose Homes Survey (EHPM) 2003 from the DIGESTUYC.

To determine the score, the watershed with the lowest levels of unemployment receives 10
points and from there a rating is assigned that is in proportion to the highest value.

Table 19. Education value

Watershed Inhabitants Percentage of Score
illiteracy
(%)
Paz 500,841 28.54 10
Sonsonate 574,472 28.81 9.1
Jiquilisco 202,023 36.29 7.3

Technical considerations:

The education level is an important element for the best utilization of knowledge, capacities
and techniques for improving watershed productivity.

The information for this variable was taken from FISDL statistics in which the illiteracy rates
for population over 10 years of age appear in the form of percentage and by municipality.

To determine the score, the watershed with the lowest levels of illiteracy receives 10 points
and from there a rating is assigned that is in proportion to the highest value.

Table 20. Water access value

Watershed Inhabitants Potable water Score
access percentage
(%0)
Paz 500,841 27.54 8.1
Sonsonate 574,472 33.81 10
Jiquilisco 202,023 31.38 9.3
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Technical considerations:

Water access indicates a watershed’s level of development and as larger social investments are
made for improving health levels in the population, then there is better and more health, and
there is better human resource productivity.

The information for this variable was taken from FISDL statistics in which the population that
has no access to water appears in the form of percentage and to get the difference the
percentage that do have access to water can be calculated.

To determine the score, the watershed with the highest levels of water access receives 10
points and from there a rating is assigned that is in proportion to the highest value.

Table 21. Flood risk variable

Range Relative value
<10 8
10a20 5
> 20 2

Technical considerations:

The highest score is for the watershed with the least risk. It is a justification in order to
guarantee watershed management investments, but nevertheless it is difficult to assign a value
of 10 when the areas under risk are lower lying, because sometimes it depends on the
territorial system.

Table 21.a Watershed flood risk value

Watershed Percentage In Ha Score
Paz 3 3,010.15 8
Sonsonate 4 3,785.19 8
Jiquilisco 44 34,263.10 2

Table 22. Drought risk variable (including weak and moderate)

Range Relative value
<10 10
10a 30 8
31a60 4
> 60 2
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Table 23.a. Watershed drought risk value

Watershed Percentage In Ha Score
Paz 59 55,443.73 4
Sonsonate 24 18,474.24 8
Jiquilisco 100 77,778.27 2

Technical considerations:

To prevent medium and long-term effects, both weak and moderate areas at risk are taken into
account. A percentage over 50% of the watershed area means greater risk or a 2 value and
lesser percentages (10%) would reach a greater number.

Table 24. Erosion susceptibility variable

Range (% of susceptible area) Relative value
<10 8
10a20 6
20230 4
> 30 2

Table 25.a Erosion susceptibility value (high and very high)
Watershed Percentage In Ha Score
Paz 32 29,580.2 2
Sonsonate 31 25,067.3 2
Jiquilisco 16 12,576.6 6

Technical considerations:

In order to prevent the medium and long term effects the areas susceptible to erosion for
natural conditions (geological, precipitation intensity, and terrain slope) are taken into account
as well as land overuse, deforestation processes and lack of soil conservation practices. A
percentage above 30% susceptibility in the watershed area means a larger risk or 2 in value
and a lesser percentage (10%) would reach a larger number.

Table 26. Land under protected areas variable

Range in Ha Relative value

< 1,000 2
1,000 a 2,000 3
> 2,000 4
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Table 26.a. Land under protected areas value

Watershed Percentage In Ha Score
Paz 0.2 1,975 3
Sonsonate 0.5 4,316 4
Jiquilisco 0.1 1,133 3

Technical considerations:

The protected area of a watershed is very important especially if it is located in the upper
reaches or vulnerable areas. In absence of significant surfaces it is very difficult to establish
values to compare with, for this reason very close ranges have been established for lower
value deliberations.
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Documents

Final evaluation report from Project AGUA, 2002.

Identification of watersheds for the repetition of Project AGUA in EIl Salvador,
AID, 2004

AGUA - Final report of the evaluation; October, AID, 2002

Improved management and conservation of critical watersheds, AID, 2004.
Final report of PROCEDAMO, 2003

Evaluation of potable water sanitation services. Work Report of CEPIS 2,000
Water pollution in El Salvador. Challenges and responses. PRISMA, 1997

El Salvador’s Nation Plan, 2000

Report on hillside sustainable development policies, 1ICA, 2000

El Salvador Human Development Report, UNDP, 2003

Final report for project CENTA/FAO/Laderas, 1999.

Farming development plan based on watershed arrangement, AECI, CEDEX,
MAE of Spain, 1999.

National Report, the State of the environment 2000.

Results and perspectives from the farming sector on the free trade agreement
with the United States, January, 2004. MAG, EI Salvador.

Population projection in El Salvador, 2025. DIGESYC, El Salvador’s Economy
Ministry, 2001.

Annual Farming Statistics 2002-2003, MAG, EI Salvador, 2003.

Farming production costs manual, 2004

Watershed identification for the repetition of project Agua, 2004

Economic analysis of Farms -CARE, 2004

Social indicators of municipalities. FISDL, 2004

Cooperatives in the reformed and not reformed sector. (Farming Associations)
Complaints by municipality. PNC, 2005

Project investments. Data base from MAG, 2003

Present and potential irrigation areas, water management areas. DGFCR/MAG,
2004

Remittances —-BCR, 2004

Environmental Information System of the MARN, 2000

Ahuachapan going forward, 2004

Strengthened citizen participation for the sustainable development of the
TACUBA municipality- FUNDESYRAM, 2003

Prioritization of the high watershed in the Lempa River (CATIE) 2004

System of information on water use in agriculture (FAQ), 2000

Hydrous profiles by country. Irrigation in El Salvador. FAO, 2002

Rio Paz watershed management and resource use in El Salvador, 1999
Municipal associations in El Salvador (COMURES), 2002

Coffee areas by region and municipality. (PROCAFE), 2002
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37.
38.
39.
40.

41.
42.
43.
44,
45.

46.
47.
48.
49.
50.
ol.

52.

b)

Policy and Action Plan for Living with Drought in ElI Salvador
(FUNDE/FAOQ), 2002

Hydrous resource management in El Salvador. (FAO) 2001

Present Situation Report, January-March 2003. Forest Themes. MAG
Information system on water use in agriculture (AQUASTAT) 2000
Tendencies and the present situation of the lumber sector in El Salvador (FAQO)
2003

Cypress, a multi-use tree (CATIE) 1991

Teca, a multi-use tree (CATIE) 1991

Eucalyptus Deglupta y camaldulensis (CATIE) 1991

Pine, a multi-use tree (CATIE), 1991

Evaluation of the potential to alleviate the effects of climate change on the
forest sector in the Republic of El Salvador, (FAO) 2003.

Costs of multi-use tree cultivation, 1991

Inventory of forest planting (MAG-DGOFCR) 2004

Annual farming statistics 2002-2003 MAG

Population projection in El Salvador1995-2025 year 2001

Survey of multi-purpose homes. DIGESTYC 2003

Master Plan for integral and sustainable development in the bi-national Rio Paz
watershed, OEA, 2000.

Evaluation of the potential to alleviate the effects of climate change on the
forest sector in the Republic of El Salvador through practices of reforestation
and forestation (2003), Ing. Edwin Alpizar, Forestry Consultant CEDARENA
and Josué Guardado, national study counterpart, EI Salvador.

Websites consulted

www.marn.gob.sv
www.mag.gob.sv
www.snhet.qgob.sv
www.cel.gob.sv
www.anda.gob.sv
www.comures.gob.sv
WWW.mspas.gob.sv
www.isdem.gob.sv
WWW.Prisma.org.sv
www.fisdl.com.sv
www.procafe.com.sv
www.Sidalac.net
www.fiaes.org.sv
www.fonaes.org.sv
www.fao.org (AQUASTAT)
WWW.SINac.go.cr
www.conama.cl

List of maps used and generated
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http://www.marn.gob.sv/
http://www.mag.gob.sv/
http://www.snet.gob.sv/
http://www.cel.gob.sv/
http://www.anda.gob.sv/
http://www.comures.gob.sv/
http://www.mspas.gob.sv/
http://www.isdem.gob.sv/
http://www.prisma.org.sv/
http://www.fisdl.com.sv/
http://www.procafe.com.sv/
http://www.fiaes.org.sv/
http://www.fonaes.org.sv/
http://www.fao.org/
http://www.sinac.go.cr/

Map Source Scale Year
Road Network MARN 50 K 2000
Hydric Network MARN 50 K 2000
Water bodies MARN 50 K 2000
Base map MARN 50K 2000
2000 Municipalities MARN 50 K 2000
Superficial and subterranean water MARN 50 K 2000
Agrological MARN 50 K 2000
IDB Crops MARN 50 K 2000
100 m Contour line MARN 50 K 2000
Soil Science MARN 50 K 2000
Floods SNET 50 K 2003
Green Zones MARN S0K 2000
Soil Use 1996 MARN 50 K 2000
Protected Areas MARN 50 K 2000
Floods SNET 50 K 2003
Soil use 2003 SNET-CORINE 50 K 2003
Digital Elevation Model CATIE-MARN 50 K 2005
Shaded Land Model CATIE-MARN 50 K 2005
Population Density DIGESTYC/CATIE 50 K 2005-1999
Erosion Susceptibility CATIE-MARN 50 K 2005
Soil overuse CATIE-MARN 50 K 2005
Hypsometry CATIE-MARN 50 K 2005
Annex 5

Agricultural Soil Classifications

The territory of El Salvador has been classified according to its productivity capacity in eight
agrologic classes as defined in the USDA methodology, including the combined effects of
climate, topography and soil characteristics, its use limitation, fertility, management
requirements and erosion risks. The classifications are summarized below.

Soils are grouped as follows:

Soils appropriate for intensive agriculture

Class I

These soils are considered highly productive. They are flat, of medium texture and do not
present signs of erosion. They are free of problems such as “puddling” or floods and its
fertility is apparently good with no limitations for its use. These soils are appropriate for most

crops and the maintenance costs of its productive capacity are low, the same goes for the risks.
The fertilizer need is relatively low.
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Class Il

These are very productive soils not requiring careful management practices, soil conservation
or soil drainage. In general it is considered that its use limitations are small. Crop selection
should be careful and in function of the sub-class that characterizes each zone, and is the
critical parameter that limits its productivity.

Class 111

These are productive soils that nevertheless, require agronomic practices for the management
of its productive capacity. The risks of expected profit diminishing are strong and the
deterioration of the productive resource is high if recommendable conservation care is not
provided.

Regarding crop selection, it is necessary to take into account the sub-class that each area
defines. Thus, in those cases where erosion was defined as a limiting factor, important
investment would be necessary if the soil potential productivity is to be preserved. If the
defined sub-class is h” crop selection and its rotation are key factors, and finally, if the defined
sub-class is “s”, the soil technical management acquires greater attention.

Class IV

These soils, although productive, are difficult to manage, especially if an intense productivity
activity is going to take place because the defined limiting factors in the sub-class act in a
critical way limiting productivity and crop production. For  management purposes and
because of the limiting category in each case, the following actions are recommended: For
sub-class “e” intensive production is conditioned by the implementation soil of conservation
works and its maintenance.

In case of subclass “h” limitations, it seems that two key factors for intensive production of
these soils are: maintain the parcel drainage and carefully select crops. Finally, for sub-class
“s”, technical and practical knowledge of cultural requirements of the zone cannot be
overlooked.

Factors related to decrease in production are: salinity, a high proportion of sand and low
fertility. In all of these cases, soil correction requires difficult and expensive treatments.

Limited use soils, generally not appropriate for intensive cultivation

Class V

These soils are generally flat and lightly waived, but present serious restrictions that limit its
intensive use in a profitable way. With a special management, its appropriate use is for cattle

breeding. Agriculture intensive activity is not recommended, as it would be too costly.

Main sub-class limitations are “h” that exposes frequent drainage or flood problems, and *s”
that shows salts presence, a scarce effective depth or high content of bulky material.
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Class VI

These soils present serious limitations that make them inadequate for intensive cultivation, but
that allow their agriculture use with permanent crops such as coffee trees, fruits, and forests or
pasture grasses. Many of these soils are fertile and deep, but present inclines from 26% to
55%. If used for planting fruits it would be necessary to establish a soil conservation system,
also protecting the natural drainage systems. Stony areas presently used for the production of
maize, are nevertheless considered appropriate for other permanent crops that would be more
profitable.

Class VII

Most of the soils in this class are considered areas that should be use for maintaining a
permanent vegetation cover. Only those soils classified within the erosion sub-class “e”
present some sustainable agronomic possibility that does not affect the productivity capacity
of the soil and that is related to coffee crop in mountain hillside systems.

Class VIII

Defines those soils that do not present any agronomic value due to different factors, such as:
excessive incline, lack of soil, and lack of profitable use without deteriorating the scarce
existent edaphologic coverage.

In some zones, soil typology and agrologic capacities are very heterogeneous, making its
separation into the scale definition used difficult. Because of that, the decision was made to
define some class combinations. These classes define zones where the capacity alternates (for
instance, being of one type in the bottom of the valleys and of another in the hillsides). They
are defined for the classes and limitations most representative in the area.

Finally, bellow there is a description of the main parameters that condition the classification of
soils of one class to different sub-classes.

Sub-class “e” has restrictions of the following types:

Elevated incline in a certain % of soil
Not favorable topographic configuration
Evident erosion effects in the soil
Erosion danger

Sub-class “s” on the other hand is related to:

Effective depth limitations of the soil
Limitations for texture particularities of the soil
Presence of stones or rocky outbreaks

Salt presence

Apparent fertility

71



Nevertheless, sub-class “h” is related to the following factors:

e Excess humidity of the soil
e Flood Risk

Each of the parameters presents a different grade of limitation according to class, and soil
type. On the other hand, each of these can be combined in the same agrologic class.

The agrological map shows the distribution of classes and subclasses of soils in the territory of
El Salvador as described in this annex.

Annex 6.

Summary of Master Plan for Integrated and sustainable development of Rio
Paz Bi-national watershed

Background:

On July 19, 1985 a meeting between the presidents of El Salvador and Guatemala was held in
the border Chinamas. The subsequent communiqué is below:

“The Presidents of Guatemala and EIl Salvador consider that it is convenient and useful to
conduct studies on how best to use the resources of the Rio Paz watershed to the benefit of
both countries taking into account the sovereignty, territorial integrity and interests of each
country. “

Cooperation around the integral management and sustainable development of the watershed
was initiated in 1997/98 in the framework of the request of both governments to the General
Secretary of the OAS

JUSTIFICATION:

This plan arises from the need for a new way to manage the territory, the establishment of a
new framework of integrated policy for the management of natural resources, control and
reduction of vulnerability of frequent disasters and the need to manage watersheds in an
integral manner.

CHARACTERISTICS OF THE BI-NATIONAL WATERSHED

The document describes the administrative, socio-economic, economic, biophysical, forestry,
fishing, hydrological, land use and agricultural aspects of the watershed
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ANNEX 7:
CENTRAL AMERICAN COFFEE DIVERSIFICATION PROJECT

Technoserve is implementing the project that began in June 2004 and will end in 2006. the
project is financed by USAID as part of a pilot project in Central America and implemented in
Nicaragua, Honduras and El Salvador. Funding levels oscillate between  US$400,000.00 a
$600,000.00 with a co financing requirement of 25%.

In El Salvador, TECHNOSERVE works with 8 to 9 clients in Morazan and 7 clients in
Sonsonate, all of who own plantations of over 50 hectares.

Selection criteria for this project include coffee producers interested in introducing new crops
on their plantations such as vegetables, fruits, ornamentals, flowers, fisheries under the
condition that they have access to water, reservoirs and can access financing for investment.

In Sonsonate Technoserve is working in Caluco, Juayua, and Izalco. In lowland coffee areas
they are introducing crops such as papaya, maracuya, plantain, vegetables, limon persico; and
fish (Tilapia)

In the highland areas they are working with flowers, broccoli and cauliflower.

Engineer Edgardo Molina, responsible for this project mentioned in an interview that a
diagnosis conducted by PROCAFE on Coffee plantations found that each coffee plantation
had at least 1-2 acres without a coffee crop. Technoserve is providing assistance for crop
diversification in these areas achieving increased income during seasons when coffee is not
being harvested which is increasing cash flow to producers.

Acceptance of the project by producers is positive and Technoserve is advising them to take
incremental steps in diversifying crops.

Annex 8:

CURRENT STATE OF THE NATURAL PROTECTED AREAS OF EL SALVADOR
AND THEIR RELATION WITH THE WATERSHEDS OF THE RIVERS PAZ AND
R10 GRANDE, AND THE BAY OF JIQUILISCO

1-Background

Since the 1940s in El Salvador, there has been initiative to protect natural resources, given
the deterioration of the soil resources and the forests. Despite the intentions that existed
during these years, there was no great effort made until the 1970s, specifically 1974, when the
National Parks and Wildlife Unit, initiated the process of identification and evaluation of the
natural areas with the potential of integrating a System of Natural Areas. Also, the Directorate
of Cultural Patrimony of the Ministry of Education identified during these years, 52 areas with
archeological, historical and ethnographic value on the national level.
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In1976 there were already 47 natural areas recognized, which existed on diverse ownership
regimes (Reyna et al, 1996). Among these, the first natural areas that were administered were:
Montecristo, El Imposible, Laguna El Jocotal, Barra de Santiago and Los Andes, the first two
were acquired by the State for conservation (Reyna et al, 1996).

In 1980, the so-called Agrarian Reform was implemented, which favored the rescue of more
than 22 million hectares of the principal natural areas of the country (GEF/ PNUD/ MARN,
2000). The process of agrarian reform, in its first stage, affected the haciendas that possessed
around 92 areas with forest coverage (Reyna et al, 1996). In 1981, the National Parks and
Wildlife Unit became the National Park and Wildlife Service (PANAVIS).

In 1987, in the second Central American meeting about the management of natural and
cultural resources held in Guatemala, a report was presented on the conservation of natural
and cultural areas in El Salvador. In addition, the need was presented for a strategy for the
creation of the system of natural protected areas (MAG/ MINED, 1987). At that time, El
Salvador established the commitment to take immediate action to structure a legal body that
would guarantee the management of the natural and cultural areas and their natural
environment in general.

During the final years of the decade of the 1980s, the National Parks and Wildlife Service
and the Directorate of Cultural Patrimony proposed the creation of a system of protected areas,
for which they proposed 6 natural areas administered by the State, 5 cultural areas, 13 new
cultural areas, 64 new natural areas identified in the process of Agrarian Reform, and 10
private and municipal natural areas, which made a total of 80 natural areas and 18 cultural
areas. The proposed system would consist of a total of 98 protected areas (SEMA-MAG,
1994).

At the beginning of the 1990s, the strategic planning process for the Natural Protected Areas
was continued, which culminated with the proposal of the Salvadoran System of Protected
Areas (SISAP), with which the number of protected areas was increased to a total of 125.

In the same decade programs and strategies were approved for the protection of the natural
areas, in the context of international agreements and conventions, by means of donations,
loans, and funds destined for the protection of the natural resources. It was in this moment,
where the participation of civil society in the management of the natural areas began, through
conventions among non-governmental organizations and the State.

In 1998, the Environmental Law was approved and entered into effect in the same year. This
law has a unique chapter, referring to the System of Protected Natural Areas, where the
MARN is named as responsible for fundraising. This is how the System of Natural Protected
Areas (SANP) was created in 1999, by means of article 78 of the Environmental Law. The
SANP took the natural areas identified by means of the Salvadoran System of Protected Areas
(SISAP), and those which were later established.

Currently there is a continual process of transferring land to the State to become natural areas
many of which were identified with the implementation of the Agrarian reform, with the aim
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of complying with the establishment of SANP. Previously, the process of land transfer was
legally founded in Legislative Decrees 719 published in the year 1996, Article 30 and its
General Guidelines, Executive Decree 103 published in the same year, Article 50, that
describes the procedures for the transference of lands to the State. Currently, Article 30 of
decree 719 has been reformed by Legislative Decree to modify the assignment of these areas
in favor of the Ministry of the Environment and Natural Resources (MARN), in compliance
with the Environmental Law which establishes this entity as responsible for the management
of natural areas in El Salvador.

To carry out the process of transferring the natural areas from the reformed sector to the State,
the Inter-institutional Technical Team (ETI) was created. The ETI consists of representatives
from the different entities of the State: The Salvadoran Agrarian Transformation Institute
(ISTA), the National Geographical Institute (IGN), the National Registration Center (CNR),
the Division of Forest, Soil and Watershed Resources (DRFSCH), Environmental Unit of the
Armed Forces (UMA-FAES), the National Civilian Police - Environmental Division (DMA-
PNC), Office of Options of Agrarian Policy (OOPA), and functionaries of the MARN.

Among the natural areas that make up the SANP, priority areas have been selected (Annex
10.6), using the following criteria as reference: ecosystems represented, extension, natural and
cultural resources contained therein, accessibility, legal and institutional base and development
potential in the short and medium term, without placing importance on the type of ownership,
be it State, Municipal, or private.

At the end of 2004, the proposal of the Protected Natural Areas Law was presented before the
Legislative Assembly to establish the legal framework for which the natural areas of SANP
would be administered. The Protected Natural Areas Law was approved by the Legislature at
the beginning of the present year, but to date has not been published.

The natural areas of SANP included surfaces to be considered natural areas and/or complexes
of natural areas, with the potential for the establishment of Conservation Areas (Annex 10.1).
The Conservation Areas are defined as a sample of Salvadoran Territory that contains Natural
Protected Areas, buffer zones, biological corridors and influence zones (Drafts of the
Protected Natural Areas Law).

2. Threats to Protected Natural Areas

The established Protected Natural Areas and those with the potential to become part of the
System of Protected Natural Areas (SANP) are threatened by different factors (PNUMA,
2002), which are mentioned briefly below:

= Lack of definition of the area/Ownership insecurity

= Lack of infrastructure and signs

= Lack of work teams and tools

= Inadequate management/Lack of planning

= lllegal entrance into protected natural areas (hunting, human interference, etc.)
= Deforestation/Legal and clandestine logging

= Forest fires (intentional or not)/burn practices
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= Non-sustainable agricultural activity/Expansion of the agricultural frontier
= Introduction of exotic species

= Lack of control over activities

= Pollution of the water, air and soil

= Erosion/Soil exhaustion

= Insufficient environmental information and education

= Settlements/Legal or illegal colonization

= Over exploitation of all the resources (loss of biological diversity)
= Institutional weakness/Lack of institutional management

= Lack of operational management/Lack of personnel

= Absence of policies (general, financing)

= Lack of training

» Lack of research

= Lack of legal guidelines and backing

«  Conflicts with the communities/Poverty and population growth

a- Natural Areas Located within he Rio Paz Watershed

The Rio Paz watershed nourishes the following natural areas: La Magdalena, San José Los
Amates, Tahuapa and Rancho Grande or Junquillo of the Conservation Area of the Chingo
Volcano; El Imposible Complex of the Conservation Area of Barra de Santiago-EI Imposible;
Laguna de las Ninfas, Laguna Verde, Cerro El Aguila, Cerro Buenos Aires and EI Carmen of
the Conservation Area of Apaneca-Lamatepec, for a total area of 2005.44 hectares. Of all
these areas, those of greatest incidence in the Rio Paz Watershed, belong to the Conservation
Area of the Chingo Volcano (1,284.432 hectares).

Among the areas mentioned, some are of greater priority for the conservation of biodiversity
than others (Los Volcanos Complex, ElI Impossible Complex) depending on the types of
ecosystems and extension that they possess. Others have still not received any type of
management, for example: the Natural Area of San Jose Los Amantes, Tahuapa and Junquillo
belonging to the Conservation Area of the Chingo Volcano; Cerro Buenos Aires and Cerro El
Carmen belonging to the Conservation Area of Apaneca-Lamtepec. In comparison with the
complexes previously mentioned, are areas of less extension, with ecosystems formed by
vegetation of low forests, bushes and pastures, and in some cases cloud forests, as is the case
of the Cerro Buenos Aires and Cerro ElI Carmen, Laguna de las Ninfas and Laguna Verde.

These areas, considered small in their extension, deserve greater attention given the
biodiversity that could exist in these types of ecosystems (some mammals, reptiles,
amphibians, birds, anthropods, and other types of organisms, including vegetation). In
addition, some of these small areas are located on the border with Guatemala, the idea that
they could serve as biological corridors between Salvadoran and Guatemalan should not be
discarded. (Junquillo and San Jose Los Amantes).

The biodiversity present in these small areas is currently unknown. Since the majority of

biodiversity studies have concentrated on the Los Volcanes and ElI Imposible Complexes, in
the Cerro EI Aguila and Cerro La Magdalena, where the studies have principally focused on
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vertebrae and vegetation. In general terms, very little information exists about the
biodiversity of these natural areas, since the majority of studies have focused on certain
groups of fauna (birds, medium sized mammals, amphibians and reptiles), and tree vegetation.

For this reason, it is important to continue researching the biodiversity of these sites, placing
emphasis in relating the vertebrates and invertebrates found, with the types of vegetation
present in the natural areas, with the objective of identifying the ecological interrelatedness
that they share in their habitat. In addition, it is important to identify the magnitude and type of
effects caused by the human presence in the surrounding areas, in some cases, in the interior of
them. In a manner that can execute strategies to conserve the biodiversity of these natural
areas, in harmony with the well being of the adjacent communities.

Table No.1 Natural Areas located within the Rio Paz Watershed, with some biological
characteristics, type of ownership, and threats to biodiversity.

No Natural Biological owner Weaknesses or Threats to
' Areas Characteristics Evaluate
Dense, semi-| State, obtained |Lack of infrastructure and
La . T PR
deciduous, low land through the signs; illegal entry; fires;
1 | Magdalena . : D ;
vegetation Agrarian Reform | proximity of the agricultural
681.3090 ha .
frontier; lack of research.
. State, obtained |Lack of infrastructure and
Dense, semi- T SR
Las Tablas . through the signs; illegal entry; fires;
2 deciduous, low land : . ;
28.0810 ha . Agrarian Reform | proximity of the agricultural
vegetation .
frontier; lack of research.
. Lack of research; fires;
, _— State, obtained . :
San José Los | Zone of cultivation or delimited natural area;
. . through the - .
3 Amates mixture of productive Aararian Reform proximity to the agricultural
55.9880 ha |systems g frontier; little interest in how
the area is managed.
. Lack of research; fires;
— State, obtained L :
Zone of cultivation or delimited natural area,
Tahuapa : . through the - .
4 mixture of productive : proximity to the agricultural
76.3330 ha Agrarian Reform T .
systems frontier; little interest in how
the area is managed.
Sparse,_bush State, obtained Lagk_ of research; f|resi
i vegetation, delimited natural area,
5 Junquillo predominantly tthUQh the proximity to the agricultural
401.5800 ha deciduous in the dry Agrarian Reform frontier; little interest in how
season the area is managed.
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Continuation of Table No. 1

. State, obtained |Illegal entry; lack of
Las Colinas- - .
. Zone of permanent through the environmental education;
6 | El Imposible S : .
cultivation Agrarian Reform |human settlements in the
203.7030 ha ;
surrounding area.
. Lack of research; erosion;
Dense, tropical . . )
Laguna de las . introduction  of  foreign
. evergreen vegetation, - S _
7 Ninfas . Municipal species; illegal entry; lack of
cloudy mountain
124.7110 ha management.
shade
Dense, tropical Lack of research; erosion;
Laguna . . . .
evergreen vegetation, - introduction of  foreign
8 Verde . Municipal o ]
cloudy mountain species; illegal entry; lack of
115.3190 ha
shade management.
Buenos Aires | Dense, tropical | State, obtained | Lack of research; introduction
9 and El evergreen vegetation, through the of foreign species; illegal
Carmen cloudy mountain | Agrarian Reform |entry; lack of management.
65.5310 ha |shade
San Dense, tropical | State, obtained o
; : Lack of research; illegal
Francisco El |evergreen vegetation, through the ,
10 - . : entry; lack of management.
Triunfo cloudy mountain | Agrarian Reform
34.7230 ha |shade
Zone of permanent .
San Rafael |cultivation, and dense, State, obtained Lack of research; introduction
. . through the . N
11 | Los Naranjos | tropical evergreen| .o Reform of foreign species; illegal
33.3490 ha | vegetation, cloudy g entry; lack of management
mountain shade
o . Lack of research; introduction
El Paraiso in | Moorland vegetation . . .
: State, obtained |of foreign species; illegal
the Los and dense tropical . : :
! through the entry; extraction vegetation
12 | Volcanes |evergreen vegetation, : . )
. | Agrarian Reform |and animal samples;
Complex | cloudy mountain roximity to the agricultural
47.8520 ha |shade proxi _y_ 9
frontier; fires.
Lack of research; introduction
Los Andes in Dense, tropical | State, obtained of fprelgn species; |IIe_gaI
the Los : entry; extraction vegetation
evergreen vegetation, through the . i
13 | Volcanes . : and animal samples;
cloudy mountain | Agrarian Reform o !
Complex. shade proximity to the agricultural
99.5400 ha frontier;  fires;  adjacent

human settlements.
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b- Natural Areas Located in the Rio Grande Watershed in Sonsonate.

The Rio Grande watershed in Sonsonate, the same as the Rio Paz watershed, is nourished from
the natural areas that make up the Conservation Areas of Apaneca-Lamatepce and Los
Cobanos, which are: Laguna de las Ninfas, Laguna Verde, Buenos Aires and ElI Carmen; San
Rafael Los Naranjos, Los Volcanes Complex y San Marcelino Complex of the Apaneca-
Lamatepec Conservation Area, and the Los Farallones Complex, EI Balsamar of the Los
Cobanos Conservation Area, making a total of 4,317.5760 hectares. The natural areas that
nourish the Rio Grande watershed, because they are located in the Mountain Range of
Apaneca-Lamatepec and El Balsamo, count on diverse ecosystems, favorable for the presence
of biodiversity (moorland vegetation, cloud forest, forest plantations, volcanic lava), at the
same time, they directly influence the water supply and recharge capacity in the Rio Grande
watershed.

In the majority of cases, coffee cultivation can be found surrounding the natural areas, which
favors greater diversity among the species. This is the reason why it is estimated that these
areas possess greater biodiversity than areas located to the north of the Rio Paz watershed.

To date, it is known that studies of the fauna in the natural areas have been conducted in El
Impossible, the Los Volcanos Complex, the San Marcelino Complex, and the natural area Plan
de Amayo, while the studies of vegetation have been conducted in the natural area El
Imposible, Cerro El Aguila, the Los Volcanos Complex and the San Marcelino Complex, the
natural area Plan de Amay which only counts on the data obtained in the Los Volcanos
Complex. The data obtained about the fauna include the following: 197 species of birds
registered; 28 species of mammals; 7 species of amphibians and 27 species of reptiles. In
terms of the vegetation, there are approximately 160 species identified (CATIE-FIAES, 2004).

Table No.2 Natural Areas that are located within the Rio Grande watershed in
Sonsonate, with some biological characteristics, type of ownership, and threats to
biodiversity

No Natural Biological owner Weaknesses or Threats to
' Areas Characteristics Evaluate
. Lack of research; erosion;
Laguna de las | Dense, tropical . . )
. . - introduction of  foreign
1 Ninfas. evergreen vegetation, Municipal

species; illegal entry; lack of

29.6210 ha |cloudy mountain shade
management.

Buenos Aires State, obtained |Lack of research; erosion;

and El Dense, trop_lcal through the | introduction of  foreign

3 evergreen vegetation, . S .
Carmen. cloudy mountain shade Agrarian species; illegal entry; lack of
12.6230 y Reform management.
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Continuation of Table No. 2

San Francisco

Dense, tropical

State, obtained

; . through the |Lack of research; illegal
El Triunfo. |evergreen vegetation, Aqrarian entrv: lack of manacement
3.5820 ha | cloudy mountain shade g Y: g '
Reform
Zone of permanent .

San Rafael |cultivation and dense, Sttitfél?brﬁlr?:d Lack of research; introduction
Los Naranjos. |tropical evergreen A an of foreign species; illegal
. grarian ,

28.1740 ha |vegetation, cloudy Reform entry; lack of management.

mountain shade

Los Volcanes
Complex
3,341.323 ha

Moorland vegetation,
cloud forest, volcanic

ash, volcanic cone,
crater of the
Lamatepec  Volcano,

and forest plantations

One sector is
Municipally
owned and the
rest belong to
the State

Illegal entry; extraction of
plant and animal materials;
agricultural ~ frontier; fires;
insufficient personal resource

conservation, lack of local
development; inconsistent
environmental education

programs; human settlements
adjoining the area; poverty
and population growth.

Los Volcanes
Complex
3,341.323 ha

Moorland vegetation,
cloud forest, volcanic

ash, volcanic cone,
crater of the
Lamatepec  Volcano,

and forest plantations

One sector is
Municipally
owned and the
rest belong to
the State

Illegal entry; extraction of
plant and animal materials;
agricultural ~ frontier; fires;
insufficient personal resource

conservation, lack of local
development; consistent
environmental education

programs; human settlements
adjoining the area; poverty
and population growth.

Illegal entry; extraction of

. |Cultivation zone or| State, obtained |plant and animal materials;
San Marcelino | . . . P
mixture of productive| throughthe |[agricultural frontier; fires;
Complex . . .
systems, vegetation Agrarian human settlements in the
599.245 ha .
Reform adjoining area, poverty and
population growth.
Dense tropical
Los _demduous vegetation State, obtained lllegal entry; extraction of.
in dry season, low plant and animal materials;
Farallones through the . .
lands. Dense . agricultural frontier; fires;
Complex vegetation principall Agrarian human settlements in the
303.008 ha |'o9 PriNCIPAY!  Reform

tropical evergreen and
low-mountain shade.

adjoining area.

80




2- Natural Areas located in the Watershed of Jiquiliosco

The watershed of Jiquilisco is nourished by the same areas that comprise the Conservation
Area of the Bay of Jiquilisco: Nancuchiname, Normandia, Chaguantique and El Tercio,
covering a total of 1,134 hectares. It is these areas where studies of flora and fauna have been
conducted but are not available. In terms of the vegetation, a study of the diversity of the
species was conducted in six different locations: Nancuchiname, Normandia, Chaguantique,
El Tercio, San Sebastian Island and Ceiba Doblada. In addition, mangrove vegetation was
included from the Bay of Jiquilisco. At the end of this study, a total of 438 plant species were
identified; 130 species of trees and bushes, and 308 species of herbs.

The greatest number of species of trees and bushes were found in the natural area of
Nancuchiname with 68 species, followed by South Normandia and Ceiba Doblada with 53 and
52 species respectively. Similarly, it was the number of species of the non-tree vegetation,
with 146, 110, and 103 species in the same order, for each one of the three mentioned natural
areas. Of the natural areas studied Nancuchiname presented the greatest number of vegetable
species, with 178 species. Among the species identified, 9 species were reported as registered
for the first time in El Salvador.

Table No. 3 Principal Natural areas that are located within the Watershed of Jiquilisco,
with some biological characteristics, type of ownership, and threats to biodiversity.

Weaknesses or

No.| Natural Areas Blologlc'al. Owner Threats to
Characteristics
Evaluate
Deterioration  of
coastal

Dense tropical evergreen
vegetation, seasonally
Nancuchiname |saturated shade and| State, obtained
1 386.1780 ha |cultivation  zone  or through the

ecosystems; illegal
entry; proximity to
the agricultural

mixture of productive| Agrarian Reform frontier; fires;
poverty and

systems. _
population
increase.
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Continuation of Table No. 3

Deterioration  of
coastal
ecosystems; illegal
. Dense tropical evergreen| State, obtained entry; proximity to
Normandia . the agricultural
2 vegetation, seasonally through the _ o
494.4920 ha : frontier; fires;
saturated shade trees Agrarian Reform
poverty and
population
increase.
Deterioration  of
coastal
ecosystems; illegal
. Dense tropical evergreen| State, obtained entry; proximity to
Chaguantique . the agricultural
3 vegetation, seasonally through the _— o
53.8190 ha : frontier; fires;
saturated shade trees Agrarian Reform
poverty and
population
increase.
Deterioration  of
coastal
ecosystems; illegal
entry; proximity to
. Dense tropical evergreen the agricultural
El Tercio . . - .
4 vegetation, seasonally Private frontier; fires;
42.5780 ha
saturated shade trees. poverty and
population
increase;
ownership
insecurity.

3- Recommended strategies to contribute to the conservation and generation of
information regarding the existing biodiversity in the natural areas located within the
Watersheds of interests.

= Carry out local development projects in the buffer zones of the natural areas in agreement
with the socio-economic situation of each area in order to reduce the damage or
deterioration of the existing resources in the natural areas.

= Execute an environmental education project, in the communities located in the buffer
zones of the natural areas, with the aim of raising consciousness of the adult population,
youth and children of both genders, so that they use the natural resources in a sustainable
manner, protecting and conserving the wild fauna of the areas where they live.
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= Carry out investigations of other taxonomic groups to complement the existing
information about biodiversity.

= Investigate the interrelations of the fauna with the other bio resources present in the
natural areas.

= Focus projects or biodiversity research on the natural areas considered of least priority for
the size of their terrain; with the aim of outlining their potential of the conservation of
biological diversity and its contribution to the water supply in the watersheds of interest.

= Execute a project of reforestation and natural regeneration in the deforested zones, as

much outside as within the natural areas, with the aim of increasing the vegetation coverage,
reducing the erosion and contributing to the filtration of rain water
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ANEX 8.1 AREA OF CONSERVATION OF EL SALVADOR

VOLCAN
CHINGO

APANECA-
LAMATEPEC

BARRA DE
SANTIAGO

Bahia de Jiquilisco
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ANNEX 8.2 Apaneca-La Matepec Conservation Area and their Natural Protected Areas

Apaneca-Lamatepec Conservation Area and its Protecte Natural Areas
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ANNEX 8.3
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Protecte Area s Fond Within the Rio paz Watershed

8000 0 S ) 100
— T T T
[ PROJECT ]
r + + IDENTIFICATION OF WATERSHEDS
WIHT HIGH ECONOMIC
POTENTIAL
Legend
Guatemela “ stecte Areas
L
- + s .
matas -E Conservation Area

| Los

I_I__I Cuenca Paz

[ LOCATION MAP

p—

I T 1 Kilometers
10 & Q
Soala
THET

SOURGCE: MARN

86




ANNEX 8.4

W

o]

Protecte Areas Fond Within the Rio Grande in Sonsonate
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ANNEX 8.5 Protected areas fond

Protected areas Fond Within the Jiquilisco Hydrographic Region
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ANNEX 8.6
NATURAL AREAS OF PRIOIRTY FOR THE NATIONAL SYSTEM OF
PROTECTED AREAS (SANP)

Conservation Units

1. Montecristo National Park

2. San Diego and La Barra Natural Area

3. Los Volcanes Complex (San Isidro, San José Miramar, Cerro Verde, El Paraiso,
San Blas-Las Brumas, Los Andes, Ojo de Agua del Venado, Volcan de Izalco)

4. San Marcelino Complex (San Isidro, La Presa, Las Lajas)

5. El Playén Complex (La Isla, La Argentina, Chanmico, Colombia, 14 de Marzo, Los
Abriles)

6. Laguna de Las Ninfas and Laguna Verde

7. El Imposible Complex (San Benito, El Imposible, EI Balsamero, Las Colinas)

8. Barra de Santiago Complex (Barra de Santiago, EI Chino, Cara Sucia y Santa Rita)
9. Los Farallones Complex (Las Trincheras, Las Victorias y Los Lagartos)

10. Los Cobanos Complex (El Zope, Playa Los Cobanos)

11. El Pital Natural Area

12. Las Termopilas Natural Area

13. Thilo Deininger Park

14. La Joya Natural Area

15. Nancuchiname Complex (Mata de Pifia, La Maroma, Porcion 5y 6)

16. Laguna de Alegria Natural Area

17. Isla San Sebastian Natural Area

18. El Jocotal Complex (Casamota, Laguna El Jocotal, Lavas del Volcan de San Miguel)

19. Cacahuatique Complex (Hacienda San Carlos, Cerro Cacahuatique)
20. Morrales de Pasaquina

21. Conchagua Complex (El Faro Yologualo, Suravaya)
22. Pirigallo and Martin Pérez Natural Areas

23. Cinquera Mountain Natural Area

24. Taquillo Natural Area

25. Barranca El Sisimico Natural Area

26. Rio Sapo Natural Area

27. Colima Natural Area

28. Escuintla Natural Area

29. La Magdalena

30. Normandia
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ANNEX 9.
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Paolitical Municipality Map, Paz Hydrographic Region
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ANNEX 9.A2
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ANNEX 9.1

Geographical location of the Paz Waterheds With in the Territories of Guatemala and El Salvador
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ANNEX 9.2

Land Use/Land Cover, Rio Paz Hydrographic Region
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ANNEX 9.3

Land Capability Reclassification, Rio Paz Hydrographic Region
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ANNEX 9.4

Soil Exhaustion, Rio Paz Hydrographic Region
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ANNEX 9.5

Coffee fones, =800 meters above sea level, Rio Paz Hydrographic Region
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ANNEX 9.6

Slopes (%), Rio Paz Hydrographic Region
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ANNEX 9.7
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Soil Erosion Risk, Rio Paz Hydrographic Region
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ANNEX 9.8
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Flood Suscepfibility Inthin the Rio Paz Watershed
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ANNEX 9.9

Protecte Areas, Rio Paz Hydrographic Region
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ANNEX 9.10

Population Density, Rio Paz Hydrographic Region
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ANNEX 9.11
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Road Network, Rio Paz Hydrographic Region
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SONSONATE WATERSHED
ANNEX 9.A3
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ANNEX 9.A4

Life Zones, Rio Grande de Sonsonate Hydrographic Region
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ANNEX 9.12

Lancuse/Landcover, Rio Grande de Sonsonate Hydrographic Region
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ANNEX 9.13

Land Capability Reclassification, Rio Grande de Sonsonate Hydrographic Region
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ANNEX 9.14

Seil Exhuastion Rie Grande in Sonscnate Hidregraphic Region
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ANNEX 9.15

Coffee Zones, = 800 meters above sea level, Rio Grande de Sonsonate Hydrographic Region
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ANNEX 9.16

Slopes (%), Rio Grande de Sonsonate Hydrographic Region
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ANNEX 9.17

Soil Erosion Rizsk, Rio Grande de Sonscnate Hydrographic Region
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ANNEX 9.18
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Flood Suscetibility in Within the Rio Grande in Sonsonate
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ANNEX 9.19

Elewation Zones, Hidrographic Region Rio Grande de Sonsonate
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ANNEX 9.20
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Population Density, Rio Grande de Sonsonate Hydrographic Region
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ANNEX 9.21

Road Network, Rio Grande de Sonsonate Hydrographic Region
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UILISCO WATERSHED

ANNEX 9.A5
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Political Boundaries Map, Jiguilisco Hydrographic Region
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ANNEX 9.A6
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Life Zones, Jiguilisco Hydrographic Region
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Land Uss, Jiquilisco Hydrographic Region
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ANNEX 9.23

Land Capability Reclassification, Jiqulisco Hydrographic Region
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ANNEX 9.24

Soil Exhaustion, Jiguilisco Hydroaraphic Region
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ANNEX 9.25

Coffee Zones, =800 meters above sea level, Jiquilisco Hydrographic Region
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ANNEX 9.26

Slope (%), Jiquilisco Hydrographic Region

o]

Pacific Ceean

lometers

EdTRiUNED)

[ PROJECT ]

IDEMTIFICATION OF WATEREHELS
WITH HIGH ECONOMIC

POTENTIAL

Legend

SLOPES (%) ha.
I 0-10% 61,045.0
0 10-20% & 1650
[ 20-30% 38850
[ 20-40% 25070
B 2bove 40% 41270

ﬂl Complamentary arsa

LOCATION AP

Henduras

SOURCE: SNET

121




ANNEX 9.27

soll Eroslon RISK, Jiquillsco Hydrographlc Reglon
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ANNEX 9.28

Flood Susceptibility Within the Rio Grande Watershed in Sonsonate
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ANNEX 9.29

Elevation Zones, Jiguilisce Hydrographic Region
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ANNEX 9.30

00

Population Density, Jiquilisco Hydrographic Region
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ANNEX 9.31

Roacd Network, Jiguilisco Hydrographic Region
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ANNEX 10:
Photographs of the Watersheds

Photo No. 1  Apaneca Cordillera in the highlands of Rio Paz

Photo No.2 Pasture in lowland Sonsonate

127



Photo No.3 Yucca in lowland Sonsonate
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Photo No. 5 Pasture in Jiquilisco

Photo No. 6 Corn in Puerto el Triunfo Jiquilisco
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Photo No.7  Cotton in Jiquilisco

Photo No.8 Rio Paz Midland with diversified crops and fruit
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Photo N0.9 Rio Paz lowlands with basic grains
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