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PROLOGO

Este informe resulta de la visita de evaluacién de los efectos sobre el agua y el suelo del
huracén Georges que pas6 por la Republica Dominicana en Setiembre de 1998. A pedido
del Representante del IICA en la Republica Dominicana, Rafael J. Marte, en virtud del
Convenio IICA/USDA de 1994, se conform6 un equipo compuesto de dos técnicos del
Servicio de Conservacion de Recursos Naturales del Departamento de Agricultura de los
Estados Unidos (USDA/NRCS): Gary Domian, Conservacionista Asistente del Estado de
New Hampshire, y Manuel Rosales, Conservacionista del Estado de Colorado. La
coordinacién fue realizada por Manuel Paulet Especialista Regional del IICA en Suelo y
Agua con sede en Costa Rica y Otto Gonzalez del Servicio Agricola para el Exterior del
USDA. En la Republica Dominicana, la coordinacién la realizé Raul Pineda, Especialista
en Comunicacién del IICA. Al equipo se sumaron, ademas de Manuel Paulet, tres técnicos
de los organismos cooperantes en el pais: Héctor Melo, de la Divisién de Manejo de
Cuencas del Instituto Nacional de Recursos Hidraulicos (INDRHI); Teéfilo Payano y
Méximo Portoreal del Departamento de Inventario de Recursos Naturales (DIRENA) de la
Sub-Secretaria de Recursos Naturales de la Secretaria de Estado de Agricultura
(SURENA/SEA). Se cont6 con la mas amplia colaboracién de las autoridades del INDRHI
y de la SEA, asi como con el apoyo e informaciones brindadas por el BID y el AID, a
través de Sergio Mora y Carleen Yocum, respectivamente.

Se incluyen con este prélogo dos ilustraciones obtenidas del Departamento de Meteorologia
de la SEA/RD sobre la incidencia del George’s y otros huracanes en el pais.

Santo Domingo, Abril de 1999






Griéfico 1
TRAYECTORIA DE ALGUNOS DE LOS PRINCIPALES HURACANES QUE HAN
AFECTADO A LA REPUBLICA DOMINICANA
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Griéfico 3
HURACAN GEORGES AL TOCAR TERRITORIO DE LA REPUBLICA DOMINICANA

Fuente: Imagen satelital del NWS, proporcionada por el Centro De Operaciones Conjuntas
de las Fuerzas Armadas y Policia Nacional de la Republica Dominicana (C.0.C.)
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TRIP REPORT

UNITED STATES DEPARTMENT OF AGRICULTURE (USDA)

NATURAL RESOURCES CONSERVATION SERVICE (NRCS)
(formerly the Soil Conservation Service-SCS)

SHORT TERM TECHNICAL ASSISTANCE
DECEMBER 2-10, 1998
PREPARED FOR THE

INTERAMERICAN INSTITUTE FOR COOPERATION ON AGRICULTURE
ca)

RELATIVE TO THE ASSESSMENT OF DAMAGE
CAUSED BY HURRICANE GEORGES SEPTEMBER 22-23, 1998

IN THE COUNTRY OF THE DOMINICAN REPUBLIC

Mano Matuey, a rural village in the mountainous area of San Cristobal Province, suffered major damage.
There was loss of life, homes, a school and significant damage to abutments supporting an already
deteriorated bridge. Bridges such as this one occupy the only route in and out of the village.
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March 26, 1999

Dr. Rafael J. Marte

Inter-American Institute for Cooperation on Agriculture (IICA)
Dominican Republic Office

Apartado Postal No. 711

Santo Domingo, Dominican Republic

Dear Dr. Marte, _

Please find attached to this letter a copy of the report Technical Assistance Short Term Assignment to
IICA in the Dominican Republic by the USDA Natural Resources Conservation Service (NRCS)
Technical Assistance Team Relative to the Assessment of Damage Caused by Hurricane Georges on
September 22-23, 1998. Manucl Rosales, Conservation Agronomist and Gary Domian, Assistant
State Conservationist represented the NRCS Technical Assistance Team, from December 2-10, 1998.

We want to thank you and Dr. Manuel Paulet Iturri, and all the members of the IICA staff in the Santo
Domingo office who helped make our visit a success. The coordination with INDRHI, the Dominican
Republic Department of Agriculture and the Banco Interamericano de Desarrollo was critical to being
able to meet the terms of reference.

The report meets the terms of reference prepared by the IICA . The terms of reference directed the
NRCS Technical Assistance Team to:

¢ Produce a report about the impacts of Hurricane Georges on soil erosion and

sedimentation and damage to water resources in the Dominican republic

e Make reference to the major impacts on the irrigation and other infrastructure caused by
flooding and excess runoff
Make quantitative observations about the damage and explain the cause of the damage
Use existing resource information available
Spend 4-5 days on field rcconnaissance
Spend 3 days to write a report and present it to local authorities
Include in the report recommendations for further analysis as more data and better tools
become available.

“The Natural Resources Conservation Service works hand-in-hand with
the American people to conserve natural resources on private lands AN EQUAL OPPROTUNITY PROVIDER AND EMPLOYER






In addition to the report, the NRCS Technical Assistance Team prepared a proposal for a project that
would help to improve and advance the technology currently used in watershed management in the
Dominican Republic. The Proposal for an Integrated Approach to Natural Resources Conservation
on a Watershed Basis, has as the main goal to increase farm production and income of residents living
in rural communities, while minimizing soil deterioration by erosion on agricultural land in the
Dominican Republic. A number of project components are proposed and project management
recommendations are also proposed.

Documentation of the field observations made by the NRCS Technical Assistance Team and closing
comments made on December 9, 1998 are attached to the report.

We do apologize for any inconvenience caused to you and IICA due to the delay in getting this report
to you. We would gladly respond to any concerns, questions or comments that you may have about the
report. Please do not hesitate to contact either of us.

Thank you for your support and interest in conserving the natural resources of the Dominican

Republic.

Sincerely, -
: /,é: YA
Manuel/Rbsales ' ary S. DOmian

s

Conservation Agronomist sistant State Conservationist
Soil Quality Team USDA-NRCS

USDA-NRCS 2 Madbury Road

Central Great Plains Research Station Durham, NH 03824

40335 Co. Rd. GG
Akron, CO 80720

Cc: Dr. Jerome Hammond, USDA/NRCS International Division, Washington, DC
Otto Gonzales, Program Specialist, USDA/FAS/ICD/DRD/NRE, Washington, DC
Alan Price, Acting State soil Scientist, USDA/NRCS, CO
Dawn W. Genes, State Conservationist, USDA/NRCS, NH
Dr. Manuel Paulet Iturri, IICA Sede Central/Area II, San Jose, Costa Rica
Kevin N. Smith, Agricultural Attache, USDA-FAS, Santo Domingo, DR
Sergio Mora C., Banco Interamericano de Desarrollo, Santo Domingo, DR
Hector Melo Abreu, Instituto Nacional de Recursos Hidraulicos, Santo Domingo, DR
Frank T. Rodriquez, Executive Director, INDRHI, Santo Domingo, DR
Teofilo Payano and Maximo Portorreal, DR Department of Agriculture, Santo Domingo, DR
Carleen Yokum, USFS c/o USAID, DR







CONTENTS

Item Page Number
(001177 ) o 1IN 1
Table of Contents .......ccccceeeieiuiencecerececceccscetescnsececnscces 23
Summary of Key Technical Recommendations .................. 4-5
Terms of Reference .......ccccceveccninierenienecinceninnececcccncanne 6-7
Hurricane GeOorges ....cccececscecerecescssesecscescscescssesesesnss 7
About the Dominican Republic .........cccceeeiuereincnnnanaeee. 7-10
Field ObServations ......cccccceeteoiernierecniecessasscacasescssecenes 10

Criterion for Determining Extent of Watershed Impairment

................................................ 11-12
The Need for Developing Conservation Practice Standards and
Specifications ..iiciceiiiiiiiiiiiiiiiiiciciiiiiiiieieenen. 12
Channel Morphology and Assessing the Damage Along Rivers
And Floodplains .......cccocieeieninninnnciniscesceccescesensescasesses 13-15
Applying Soil Bioengineering Techniques .......cccccoceieeeenee. 16
Availability of Plant Materials ......ccccoeeciinccnncinccnncencencanes 17
Estimating Runoff ........cccccceitinininininincnsncescescncascnsens 17-18
Time of Concentration .........ccceeceececececieneccacecescenacecnnes 18

.................................................... 18-19
The Need to Review Irrigation and Water Conservation Planning

................................................... 19-20
The Need for a National Soil Survey .....ccccccetivinnincnceccncee 20-21

A Need for Emergeney Preparedness Education Program ..... 21






Record of DiSCUSSIONS ..ccceeeeeereeerereesscaccecsssssacssssscssssssens 22-26
Sample Assessment Tools ........cccceieieieieininincnniecececscnnnens 27-30
REfCremNCeS ccceereeieetnceccccneccenccenesnnsssesccsnsssssssssssesssses 31-32

Recorded Field Observations by the Hurricane Georges IICA/NRCS/DR
Technical Assistance Team ........cccececevieinincecncrececenennenes i-xxii

Proposal for an Integrated Approach to Natural Resources Conservation on a
Watersheds Basis ........cccccoeuceiiniecinininnincscncnnicececececen a-e

Presentation made by the NRCS Technical Assistance Team on
December 9, 1998 ....ccccciiiieirenncenereencenccecccescesconssossssnse 1-31






EXECUTIVE SUMMARY of KEY TECHNICAL RECOMMENDATIONS THAT
CAN BE ACCOMPLISHED THROUGH THE USE OF NRCS TECHNICAL
ASSISTANCE

Public Works

Remove obstructions and debris from channels immediately where the threat to loss
of life and property continues.

Remove uprooted trees and other rafted material from flood plain immediately.
Stabilize steep slopes by using a combination of gabions, riprap and bioengineering
techniques. Standards need to be developed.

Weathered rock in road cuts tends to slide when wet. These formations need to be cut
back and covered by steel nets or grouted to keep fragments off of the roadbed.
Review bridge designs for proper footings, aprons and pylons and concrete strength
Continue to inspect principal spillways and secondary spillways on all flood control
and water supply reservoirs, especially before and after each major storm.
Inspections must be documented.

Support the recommendations of the Regional Environmental Advisor, USAID, and
USFS/IITF.

Health and Safety

Pesticide container disposal stations are recommended for disposal of containers and
plastic bags.

Pesticide mixing stations are recommended as an additional water quality measure.
Institute a national program of bridge safety inspection.

Conduct flood hazard analyses in the areas most prone to frequent flooding and where
loss of life was heaviest during Hurricane Georges.

Technical Recommendations — Develop Standards and Specifications

Develop standards and specifications for road drainage ditches. Include maintenance
as part of those standards. Include vegetative standards that take into account agro-
ecological zones.

Develop standards and specifications in order to plan, design and install spring
developments in rural areas.

Develop standards and specifications for cut back slopes and bench terraced slopes
that are used for borrow material.

Develop standards and specifications in order to promote the use of bioengineering
techniques to stabilize soil.

Develop standards and specifications for drop structures used along roads and in
agricultural areas

Develop standards and specifications for conservation practices that add organic
matter to soils and maintain soil health in order to sustain productivity.






Support the recommendations of the Regional Environmental Advisor, USAID,
USFS/ITF. ’

Develop a standard or adopt a system of stream and river classification in order to
better understand and predict the behavior or streams and channels during and after
storm events.

Training Needs

Provide training to road designers and road builders about the proper design,
construction and inspection of roads. Special emphasis will be placed on secondary
roads and rural access roads.

Provide training in the design of drainage systems that require culverts and other
structures under roads.

Provide training and certify inspectors that inspect the installation of structures such
as dikes, dams and culverts where the failure of those structures could lead to the loss
of life.

Train natural resource planners in the use of surficial geology and bedrock geology
maps and information. This information can provide indicators where certain types
of erosion and mass wasting may occur.

Provide comprehensive training to soil conservationists. Rill and gully erosion on
cropland indicates a need for conservation planning and application of erosion control
practices.

Training in the use of ecosystem identification and assessment needs to be
considered, especially as it relates to being able to determine the impact of hurricane
damage on ecosystems.

Program Recommendations

A National Watershed Survey and Planning Program is recommended. This program
would be designed to protect watersheds from damage caused by erosion, floodwater,
and sediment. This program would also contribute to the conservation and
development of soil, water and land resources.

A River Basin Survey Program is recommended. This program would provide
surveys and studies, flood hazard analysis, and flood plain management assistance.

A national Irrigation and Water Conservation Planning Program needs to set
standards for irrigation efficiency in the Dominican Republic.

A National Soil Survey is recommended as a primary way of providing consistent and
reliable soil resource information.

A National Plant Materials Program and the establishment of Conservation Plant
Materials Centers are recommended. '

A national initiative is recommended to set in place Soil Bioengineering as a
technical discipline.

The implementation of automated flood warning systems is reccommended.

A national program, Emergency Preparedness Education Program, is recommended.



TECHNICAL ASSISTANCE SHORT TERM ASSIGNMENT
TO
IICA IN THE DOMINICAN REPUBLIC
BY THE USDA NATURAL RESOURCES CONSERVATION SERVICE (NRCS)
TECHNICAL ASSISTANCE TEAM (TAT)

DECEMBER 2-10, 1998

immediat:Iy in order to prevent ﬁrther obstruction and a continued threat to loss of life and property. This
is considered an exigency or urgent action.

Terms of Reference

The Terms of Reference prepared by IICA directed the NRCS Technical Assistance
Team to:

- produce a report about the impacts of Hurricane Georges on soil erosion and
sedimentation and damage to water resources in the Dominican Republic

- make reference to the major impacts on the irrigation and other infrastructure
caused by flooding and excess runoff

- make quantitative observations about the damage and explain the cause of the
damage




- use existing resource information made available in the Dominican Republic

- spend 4-5 days on field reconnaissance

- spend 3 days to write a report and present it to local authorities

- include in the report recommendations for further analysis as more data and better
tools become available.

Hurricane Georges

Hurricane Georges made landfall on the east coast of the Dominican Republic September
22, 1998. The hurricane moved northwesterly and westerly across the Dominican
Republic with intensity rated as II-III on the Saffir-Simpson scale. One estimate placed
wind speeds between 180 km/h (115mph) and 200 km/h (130mph). The hurricane moved
slowly and took 12 hours from where it made landfall on the east coast until it moved
northwesterly out of the Dominican Republic. Approximately seventy per cent of the
country was affected by the hurricane including areas along the outer edges of the
hurricane. Puerto Plata, a province on the northwest coast of the Dominican Republic,
suffered hurricane damage in the southwestern part of the province. Urban sectors were
severely damaged and much of the country’s agricultural land was damaged or destroyed
by the hurricane. Extensive damage had been observed from San Pedro de Macoris to
Santo Domingo.

Early assessments noted impacts on agriculture, housing and infrastructure. 54% of
perennial crops were damaged or destroyed and 40% of annual crops were damaged or
destroyed. It was estimated that 55% of homes, 43% of roads, 35% bridges, and 41% of
the tourism infrastructure was damaged or destroyed.

About the Dominican Republic

The Dominican Republic occupies the eastern two-thirds of Hispaniola, an island in the
northern Caribbean. The climate is dominantly subtropical and varies from extreme
dryness in the valleys and coastal zones in the southwestern part, to the very humid
slopes and lowlands in the Northeast. There are two well-defined rain seasons, the more
intense one between April and June and the other, moderate, between September and
November. Average annual rainfall is approximately 37.5 inches (952.5 mm).

The Dominican Republic has a total land area of 48,670 square Km (18,792 square
miles), about twice as large as the state of New Hampshire, US. There are four parallel
mountain ranges, which extend along the territory in a northwesterly direction, the most
important of which is the Central Range. Pico Duarte at 10,417 feet above sea level, is
the highest point in the Caribbean. Approximately 75% of the land is mountainous with
steep to very steeply sloping landforms. 14% of that land lies at an elevation at 500
meters or more.




important and produced the basic food, although in lesser proportion than the larger
farms. Crop production occupied most of the arable area, followed by livestock (non-
poultry) operations especially on farms in the 50-100 hectare range.

Environmental problems in the Dominican Republic are associated with the adverse
consequences of wide scale removal of topsoil, toxic by-products, and land degradation
from mineral extraction activity, water pollution, land use, coastal zone management and
natural hazards. Between 1990-1995, at least 5 hurricanes and severe tropical systems at
an estimated recovery cost of US$16 million affected the Dominican Republic.

Field Observations

Field observations covered a wide geographic area and a complex system of hydrology
and geologic landforms. For example, there are 14 major coastal watersheds and 36 sub-
coastal watersheds in the Dominican Republic. These watersheds range in size from 68
square km to over 7,040 square km. Therefore, there is no simple solution or
recommendation for the prevention of the type of damage caused by Hurricane Georges
that will fit all watersheds. Even under the best of watershed management scenarios, the
destruction caused by Hurricane Georges can happen again. From 1971 to 1998, 51
hurricanes and tropical storms caused damage to the Dominican Republic.

Field visits were conducted December 4-5 and 7-8, 1998. The team visited over 30
towns and villages in 8 provinces. Observations were made in 18 subwatersheds and 5
major watersheds. The field visits began in Santo Domingo and covered the south central
portion of the country as far north as Monsenor Nouel Province and ended in the western
part of the country in San Juan Province. These areas had the highest death rates due to
Hurricane Georges and the highest amount of persons displaced as a result of the
hurricane.

What can be influenced is the magnitude and frequency of damage, which can be
decreased through watershed management techniques including soil and water
conservation intervention. Certainly, government watershed management policies can be
used to reduce the loss of life and property along areas that have a history of flooding.
Automated flood warning systems and local emergency response groups are one example
where government intervention can provide a benefit over a relatively short time at a low
cost.

The field observations are recorded in a table titled Recorded Field Observations by the
Hurricane Georges IICA/NRCS/DR Technical Assistance Team. The NRCS field team
followed basic criterion for determining the extent of watershed impairment. The
criterion follows.
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Criterion for Determining Extent of Watershed Impairment
Objective

To provide technical assistance in order to relieve imminent hazards to life and property
from floods and the products of erosion created by natural disasters. The hazards are
caused by a sudden impairment to the watershed. The imminent threat to loss of life or
property must significantly exceed that which existed before the impairment.

_ _ - - This village,
Tamayo, is in Baoruco Province. Tamayo suffered considerable flood damage with the height of
floodwaters reaching 2 meters or more. Sediment accumulations of nearly |1 meter were recorded.
Businesses lost inventory and buildings collapsed as a result of flooding. Loss of life was light compared to
other areas of the country.
Scope

Emergency watershed protection consists of emergency measures to reduce hazards to
life and property from floods, drought, and the products of excessive erosion.

Exigency Situations (Urgent)

An exigency exists when there is an immediate threat of damage to life or property. An
exigency exists as long as the probability of damage continues at such a high level.

Non-exigency Situations (Not urgent but must be addressed)

A non-exigency situation occurs when the near-term probability of damage to life or
property is high enough to constitute a continued hazard, but not an immediate threat to
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life or property. A non-exigency exists as long as the probability of damage remains high
enough to be considered an emergency.

Eligibility for Technical Assistance and Emergency Funding

The Government of the Dominican Republic will set eligibility criteria. International
donors or sponsors may also have eligibility criteria for use of funds. In general,
assistance could be made available to the private and public sector and to others who
have a legal interest in or a responsibility for the values threatened by a watershed
emergency. A sponsor should have the legal authority to obtain real property rights,
water rights, and permits, if needed.

A sponsor will also have to provide for the operation and maintenance of completed
measures.

Eligible Measures for Emergency Conservation Assistance

A measure or practice must retard runoff to prevent flooding or prevent erosion, reduce
threats to life or property (permanent improvements) resulting from a watershed
emergency. More than one individual should benefit from the emergency work unless an
exigency situation exists where only one person benefits. These situations need to be
reviewed and approved in advance.

All measures must be economically and environmentally defensible and technically
sound. Measures used must be cost effective and provide immediate, adequate, and safe
relief from the hazard causing the emergency.

The Need for Developing Conservation Practice Standards and Specifications

The eligible measures mentioned above are also referred to as conservation practices.
These conservation practices can be structural measures, vegetative measures, or a
management activity used to protect, enhance, or manage soil, water, air, plant, animal
and human resources.

A Conservation Practice Standard is a set of statements that defines the practice or
measure. It also identifies the purposes and applicability of the practice; established
criteria to support each purpose; lists special considerations useful in planning, designing,
and constructing the practice; and establishes installation and operation and maintenance
requirements.

A Conservation Practice Specification contains site-specific documents that establish the

technical details and workmanship required installing the practice in accordance with the
requirements of the practice standard.
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Channel Morphology and Assessing the Damage Along Rivers and Floodplains

Field observations were made quickly without the benefit of in-country technical
information and surveys. Conclusions were based on what a technician or specialist saw
in the field and evaluated on experience and discussion with others on the team.
Regardless, there are points that need to be considered in future reviews and assessments
of rivers, floodplains and watersheds.

The following questions need to be asked and answered when assessing damage reaches
along a river:

0 What caused the problem?

How did the river respond?

What were the consequences of the river’s response?

What is the remedy to the problem?

How can the problem be prevented from recurring?

How can mitigation be applied?

O0O0O0ODO0OO

Obviously, a multidisciplinary approach to solving watershed problems is a necessary
part of deriving suitable answers to these questions.

In order to begin a dialogue about the questions above, a more thorough knowledge of
river morphology, as well as design and engineering principles, is recommended.
Changes in a watershed can significantly alter stream flow magnitude and timing and
therefore lead to the change in channel characteristics and stability indices. Various
models have been developed that emphasize the importance of recognizing inherent
differences between river types and the diversity of river response to a variety of land use
activities.

Many of the measurements, such as stream dimensions, patterns, and bed features
associated with the longitudinal river profile are generally described as a function of
channel width measured at the bankfull stage. Determining bankfull stage requires field
training and experience but it is still important to introduce this concept in order to
understand river morphology. The bankfull stage corresponds to the discharge at which
channel maintenance is the most effective. In other words, at this stage or elevation of
river bank, the discharge in the channel is moving sediment, forming or removing
sediment bars, forming or changing bends and meanders, and generally doing the work
that results in the development of the average morphological characteristics of the
channel. River channels, like other natural systems, have a balance and when certain
elements go out of balance, the river responds accordingly. For example, Lane (1955)
showed a proportional relationship between sediment discharge, stream discharge,
particle size and slope to a stable channel balance.

Catastrophic flooding as caused by Hurricane Georges makes it difficult to estimate
where the active floodplain is. After storm events such as Hurricane Georges, flooding is
often seen on abandoned flood plains or low terrace features. Knowing where the active
flood plains are is important to developing watershed-planning strategies. This is not to
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say that low terrace or abandoned floodplains do not need to be addressed, rather it points
out a need to plan these areas for floods of larger magnitude. Flooding at bankfull stage

happens at a greater frequency and on floodplains lower in elevation than abandoned
floodplains or low terrace features.

Many of the river channels and tributaries were altered as a result of the hurricane. The
width and depth of the channels were affected. Stream width is a function of:

o stream flow occurrence and magnitude

e size and type of transported sediment; and

e the bed and bank materials of the channel.

In the case with Hurricane Georges, changes in channel width were influenced by previous channel
disturbances, such as channeling and changes in the riparian vegetation that may have altered the
boundary resistance and susceptibility of erosion. Other changes in stream flow regimes due to changes in
the watershed; and finally changes in the sediment budget are also important.

Channel depth is more difficult to predict and understand because there are variables in
each stretch of the river. Channel depth varies greatly by reaches due to the sequence of
riffle and pool bed features. The present flow and sediment regime as well as
morphology, basin relief, and nature of the bed and bank material influence river
morphology. These variables account for why the intensity of flood damage varied with
different geologic, soil, topographic and land-use patterns.

Hurricane damage also changed the pattern or shape of some rivers. This is important
especially if rivers have been classified in qualitative terms such as straight, meandering
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or braided. It wasn’t determined if the Dominican Republic classified rivers

qualitatively. The objective of a stream classification system is to:

0 Predict a rivers behavior from its appearance

o Develop specific hydraulic and sediment relations for a given stream type and it’s
condition

o Provide a mechanism to extrapolate site specific data to stream reaches having similar
characteristics, and

o Provide a consistent frame of reference for communicating stream morphology and
condition among a variety of disciplines and interested parties.

Straightening river channels is not always the solution. Ultimately, straightening leads to
a state of instability. Straightening river channels often causes river entrenchment and
corresponding changes in morphology and stability. Channel alteration will be required
in many of the major tributaries observed in the field. Channel alterations can increase
channel capacity, increase sediment transport capacity, prevent floodwater encroachment
on flood plains, and increase flow depths. Regardless, proper engineering and studying
the hydrology of the watershed and hydraulics of the river is necessary.

Stream bank erosion was serious on nearly all rivers and tributaries observed.
Understanding basic concepts of planning can lead to the application of measures that
lead to the ability of a stream bank to resist erosion. Planning has to consider and
examine

the ratio of stream bank height to bank full stage

the ratio between the riparian vegetation rooting depth to stream bank height
degree of rooting density

composition of stream bank material

stream bank angle

stream bank material stratigraphy and presence of soil lenses; and

stream bank surface protection afforded by debris and vegetation.

15
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at each location.. Common to nearly all sites was the large volume of material deposited in the channel.
In addition, large volumes of floating debris rafted during high flow and became lodged against bridge
abutments and pylons. This created additional force against abutments and pylons. In some cases the
rafted material completely blocked flow under bridges and culverts and caused failure of these structures.

Applying Soil Bioengineering Techniques

The USDA-NRCS technical assistance team observed numerous instances in which soil
bioengineering techniques can be used for restoration and protection of roadside banks

and stream banks. See recorded field observations in the appendix for examples of
damage.

Soil Bioengineering is an approach, which uses living plants, often combined with
structural materials, by embedding live, dormant, and/or dead plant materials into soil.
Combined with engineering design and geomorphic principles, soil bioengineering can
serve as a valuable tool in natural resource conservation. A few examples of soil
bioengineering techniques are: Vegetated rock gabions, live cribwalls, vegetated rock
walls, live staking, live fascines, brush layers, branchpacking and live gully repair.

Soil bioengineering techniques are appropriate for immediate protection of slopes against
surface erosion, shallow mass flow wasting, cut and fill slope stabilization, earth
embankment protection, and gully repair treatment. Other areas where soil
bioengineering has been effectively applied include: reservoir draw down areas where
plants can be submerged for extended periods; areas with highly toxic soils; dune
stabilization; wetland buffers; and stabilizing shorelines and streambanks.
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Availability of Plant Materials and Conservation Plant Materials Centers

Field observations indicated that conservation plant materials are used in certain locations
but not in all locations where plant materials would be helpful. A national program of
plant materials would help the Government of the Dominican Republic to provide native
plants that can help solve natural resource problems. Plant materials have a soil
conservation use as well as a use for biomass production, carbon sequestration, erosion
reduction, wetland restoration, water quality improvement, streambank and riparian area
protection and other special conservation treatment needs.

A national Plant Materials program would have several Plant Materials Centers in
strategic locations in the Dominican Republic. The centers would seek out plants and test
their performance. If the plant is proven, it is released nationally for conservation use.

Estimating Runoff

An estimate of runoff from each location was not made. The Dominican Republic uses
certain parameters for estimating runoff and has a series of weather stations around the
country to collect data. Some of the automatic weather stations were damaged by the
hurricane and therefore some rainfall and runoff rates were not conclusive.

NRCS utilizes an equation for estimating runoff using a Runoff Curve Number (CN)
method. This discussion will not compare the NRCS method to other methods, it will
only discuss some of the factors considered in determining “Q” or runoff. The CN is
critical to calculating the NRCS runoff equation. The major factors that determine CN
are the hydrologic soil group, cover type, treatment, hydrologic condition, and antecedent
. runoff condition. Another factor considered is whether impervious areas outlet directly
to the drainage system (connected) or whether the flow spreads over pervious areas
before entering the drainage system (unconnected).

Field observations showed that surficial geology and soils varied widely throughout the
daily transect. Infiltration rates of soils vary widely and are affected by subsurface
permeability as well as surface intake rates. In the NRCS system, soils are classified into
four groups, A,B,C,and D according to their minimum infiltration rate, which is obtained
for bare soil after prolonged wetting.

Urban areas were damaged as a result of Hurricane Georges. Most urban areas are only
partially covered by impervious surfaces: the soil remains an important factor in runoff
estimates. Urbanization has a greater effect on runoff in watersheds with soils having
high infiltration rates than in watersheds, which generally have low infiltration rates.
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There was much discussion about the hydrologic condition of the watersheds where most
of the damage and sedimentation occurred. In order to get at a reasonable estimate,
several factors need to be considered. Some of these factors require ground truthing. In
order to estimate the effect of cover on infiltration and runoff, the following factors need
to be considered:

(a) canopy or density of crops or other vegetative areas;

(b) amount of year-round cover;

(c) amount of grass or close seeded legumes in rotation;

(d) percent of residue cover; and

(e) degree of surface roughness.

Time of Concentration

Time of concentration is an important concept to employ especially when working in
complex watersheds such as those in the Dominican Republic. Travel time (Tt) is the
time it takes for water to travel from one location to another in a watershed. Travel time
is a component of time of concentration (Tc) which is the time for runoff to travel from
the hydraulically most distant point of the watershed to a point of interest within the
watershed. (Tc) is computed by summing all the travel times for consecutive components
of the drainage conveyance system. (Tc) influences the shape and peak of the runoff
hydrograph.

Factors affecting time of concentration and travel time are surface roughness, channel
shape and flow patters, and slope.

The Need for a National Watershed Surveys and Planning Program

A national program, similar to the Watershed Surveys and Planning program
administered by the Natural Resources Conservation Service (NRCS) in the US, provides
an opportunity for the Government of the Dominican Republic to work with Provincial
and local government and NGOs in promoting effective watershed management.

The purpose of such a program in the Dominican Republic would be to protect
watersheds from damage caused by erosion, floodwater, and sediment and to conserve
and develop water and land resources. This program could address the following
resource concerns:

water quality

opportunities for water conservation

wetland and water storage capacity

agricultural drought problems

rural development

municipal and industrial water needs

upstream flood damages, and

water needs for fish, wildlife, and forest-based industries.
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An effective national program could conduct surveys and plans, which include watershed
plans, river basin surveys and studies, flood hazard analyses, and flood plain management
assistance. These plans would be used to identify solutions that use land treatment and
non-structural measures to solve resource problems.

The Need to Review Irrigation and Water Conservation Planning

During the field review of damage caused by Hurricane Georges, irrigation systems
received a lower priority than sites that had the potential to cause the loss of life or
continued damage to property and infrastructure. The irrigation systems observed were
basic to modern and utilized water conveyance structures, pipes, pumps and sprinklers to
irrigate cropland. Most of the irrigated land appeared to be used for plantain and
vegetable crops.

Damage was most extensive to those areas where the land was inundated and large
deposits of sediment covered irrigated fields and irrigation systems. In those cases, crop
loss as well as loss of the systems was high.

Planning irrigation systems as part of a watershed system is important. A national
program of developing irrigation plans as part of an overall conservation plan is
recommended. Irrigation systems planning includes:

Sustaining or improving soil condition, including productivity

Maintaining or improving surface and ground water quality and quantity
Making the most efficient uses of limited water supplies

Providing an environment for maximum production while not degrading other
resources

Considering water use for domestic animals and wildlife

Reducing impacts caused by soil erosion and deposition, and

Considering the need for water for human consumption.

The recommended planning process involves nine basic steps in the development of a
total conservation management system. This nine step process can also be used to assess
whether or not planning or the lack of planning lead to the damages sustained by
Hurricane Georges in all cases.

Step 1 Identify the problem including resources of concern — Water source, quality, and
quantity; soil erosion; labor and energy.

Step 2 Determine objectives — User needs and other watershed and community concerns
are included.

Step 3 Inventory the resources — Soils, water, air, plant, and animal resources, including
drainage, salinity, existing irrigation systems, and labor available.
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Step 4 Analyze resource data — Consider the effect each resource has on the other

Step 5 Formulate alternatives — Select alternatives for the irrigation method, system, and
components. Include irrigation scheduling methods appropriate for the irrigator.

Step 6 Evaluate the alternatives — Consider potential environmental impacts, costs, and
on-farm labor and skill availability.

Step 7 Water user decision — The user decides which irrigation method, system, and
components to use; and, overall water management desires.

Step 8 Water user implements the plan.

Step 9 Follow-up — Evaluating the results of the plan implementation, onsite, and offsite.
Revise the plan as needed.

es it
difficult to predict how soils will respond to certain treatments. A national soil survey program will
provide land users and those who make land use decisions with soil survey information necessary for
understanding, managing, conserving, and sustaining the limited soil resources of the Dominican republic.
Soil surveys provide an orderly, on the ground, scientific inventory of soil resources that includes maps
showing the extent of soils, and data about the physical and chemical properties of those soils.

The Need for a National Soil Survey

It is recommended that efforts to continue with developing a national soil survey be
continued. Basically, a national soil survey program would provide consistent reliable
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soil resource information. The agency or ministry charged with the national soil survey
program would have national responsibility for:

Q

Q

Q
Q

making of studies and reports necessary for the classification and
interpretation of soils

an intensification of the use and benefits of a National Cooperative Soil
Survey

furnishing of technical and other assistance needed for use of soil survey
consultation with other national ministries and departments necessary to carry
out the soil survey mandated in legislation

The availability of soil survey information should be considered a prerequisite for land
use and watershed planning.

A Need for Emergency Preparedness Education Program

The Dominican Republic has a history of experiencing a high frequency of hurricanes
and severe tropical systems. An emergency preparedness education program is highly
recommended. Such a program should address the following:

Schedule conferences to discuss emergency procedures and hold practice
drills as an example of an emergency procedure

Establish shelter locations for emergency situations

Establish emergency plans for families, schools, and workplaces
Determine evacuation routes and alternates

Post emergency telephone numbers, including poison control

Establish emergency broadcast systems on radio and television stations
Establish emergency guidelines and educate people on emergency food and
water procedures

Set up a locally led network of trained people, to watch over critical issues
such as maintenance of roads, bridges, flood control measures, etc. These
people will network with government authorities to do necessary actions to be
prepared or correct any malfunction that might pose a threat to life and

property.
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APPENDIX

Itinerary and Discussion Notes
December 2, 1998 — Travel to the Dominican Republic by NRCS TAT.

December 3, 1998 — Contacts throughout the day:

e Manuel Paulet, Soil and Water Conservation Specialist, Inter-
American Institute for Cooperation on Agriculture (IICA)
Rafael Marte, Director, IICA
Frank Rodriquez, Director of the Instituto Nacional de
Recursos Hidraulicos (INDRHI)

(INDRHI)

Teofilo Payono and Maximo Portorreal, Secretaria De Estado
De Agricultura (Secretariate of the State of Agriculture

Ing. Hector Malo, INDRHI

Sergio Mora C., Banco Interamericano de Desarrollo

Kevin Smith, USDA-FAS Agricultural Attaché, Dominican
Republic

e Luis C. Gonzales B., MA, Economic Policy Coordinator,
United States Agency for International Development (USAID),
Dominican Republic

e Carleen Yokum, Regional Environmental Advisor for the
Caribbean, USAID, Dominican Republic

Discussion

A team was established to prioritize the watersheds damaged by Hurricane Georges
September 21-23, 1998. The team members represented IICA, USDA-NRCS,

SEA, and INDRHI. Members from INDRHI and SEA gave the NRCS a briefing about
the hurricane and the nature of the watersheds.

Prior to planning the field review on December 4, 1998, the team reviewed each
watershed and assigned a priority to those needing review. The review was be conducted
to determine the extent of damage to soil and water resources, including irrigated areas,
erosion, and sedimentation. Consensus was reached that Cuenca (Watershed) Rio Yaque
Del Sur is the first priority. Cuenca Rio Yaque Del Sur Norte, and Cuenca Azua, Bany y
San Cristobal, and Cuenca Rio Yuna followed this.

Manuel Paulet, IICA explained the terms of reference to Frank Rodriquez, Director,
INDRHI. INDRHI is a lead partner in developing a strategy to implement Locally Led
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Watershed Management in the Dominican Republic. INDRHI provided staff support and
transportation for the field visits.

Sergio Mora, Banco Interamericano de Desarrollo (BID) met with IICA, NRCS, and
INDRHI. Mr. Mora explained that the storm damaged most of the automatic
pluviometric monitoring devices, therefore rainfall intensity and runoff data is not
consistently available. The duration of the intense rainfall lasted 14 to 26 hours in a
single location. Approximately 650 mm of rain fell during this period.

BID conducted an overflight of the damaged area and produced maps at a scale of
1:500,000. The BID prepared several reports about Hurricane Georges and found out that
other reports prepared by the Government of Dominican Republic and international
donors contained different data and that each report provided what appeared to be good
rationale for the data. Their report reviewed the intensity of landslides, flooding and
damage to forests.

Mr. Mora said that due to the damage by Hurricane Georges, it would be difficult to
quantify pluviometric data. There is also a lack of consistent base data throughout the
country. Regardless, BID is looking to the future for watershed management in the
Dominican Republic. BID wants to establish a common front for landuse planning,
policy as a strategy for the state, and sustainability of natural resources in the Dominican
Republic. The BID strategy will answer the questions about who is responsible; the
measurement of progress; which terms will be set by the bank; and what is needed to
address the issues of watershed management.

BID made reference material available to the NRCS technical assistance team.

Kevin N. Smith, USDA-FAS Agricultural Attaché, met with IICA, INDRHI and the
NRCS Technical Assistance Team. The NRCS Terms of Reference were explained to
the attaché. Kevin then briefed the team about the Dominican Republic and shared some
observations with them about a meeting he recently attended. He explained how USDA
was using the Title 416 program to assist the Dominican Republic in recovering from
Hurricane Georges. He recommended that the team meet with Luis C. Gonzales B. about
the political and economic aspects of the DR.

The team met with Luis C. Gonzales B., USAID Economic Policy Coordinator. Luis
discussed the concept of the Technical Secretariat in administering the Title 416 program
in the DR. The Secretariate essentially is paid by generating it’s own resources. The
Government of the Dominican Republic (GODR) has a very centralized form of
government, which creates challenges to locally led and run projects. The Secretariat is
composed of several GODR offices, which include the National Budget Office, National
Planning Office and others.

The team met with Carleen Yocum, Regional Environmental Advisor, USAID,

USFS/ITF. Carleen discussed observations made during her field visit of October 19-23
and 29-31, 1998. She shared photo documentation and the team discussion observations
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from her trip report about the damage to the forest resource. Carleen visited public lands
managed by the Direccion General Forestal (Foresta or DGF); private operations and
NGO managed sites. The recommendation for soil conservation called for increased
support to already existing activities in soil conservation practices. Live vegetated
barriers, agro-forestry, seeding of road banks, etc. was recommended. In addition, there
was a recommendation that long-term programming consider assistance with water
diversion and/or storage regulation measures.

Field Visits

December 4-5, 1998 —The technical assistance team made 17 stops in four provinces,
Monsignor Nouel, La Vega, San Cristobal, and Peravia. The stops allowed the technical
assistance team to identify damages and to classify them as Exigency or Non-Exigency.

Many other field observations were made in order to determine the scope of damage in
quantitative and qualitative terms. This was one of the most difficult parts of the
assignment due to a lack of base data and time to make field measurements. The
members of IICA and the agency staff from the Government of the Dominican Republic
helped the NRCS staff tremendously by providing information at their disposal.

Over 60 such observations are found on the table Recorded Field Observations by the
Hurricane Georges IICA/NRCS/DR Technical Assistance Team. This table shows the
location, observation notes and Cause/Effect and Conclusions based on the field
observations.

December 7-8, 1998 — The technical assistance team continued field assessments of
damage caused by Hurricane Georges. The team proceeded further west and northerly to
San Juan. Observations were made in or near 9 towns or villages in four provinces, Azua,
Baoruco, Barahona, and San Juan.
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The threat of pollution to these water sources greatly increases, as does the chance of illness caused by
water borne disease. Inexpensive water holding facilities and water distribution systems can reduce the
occurrence of illness caused by polluted water afier storm events.

December 9, 1998 — The NRCS Technical Assistance Team delivered their close-out
presentation to the Government of the Dominican Republic, IICA, USAID and NGOs
from the Dominican Republic. The presentation was bi-lingual and focused in the
following areas:

Review of the Terms of Reference

Location of Observations

Major Watersheds Visited

Criteria for Exigency and Non-Exigency Situations

Technical Assistance Necessary During an Emergency Situation
Criteria for Eligible Measures or Treatments

Natural Resource Considerations

Watershed Impairments Caused by Hurricane Georges

Land Uses Impacted

Important Links to the Damage Caused by Hurricane Georges
Soil Conservation as Part of the Solution

Resource Planning Steps

Recommendation: Locally Led Watershed Management
Recommendation: National Leadership in the Watersheds of the Dominican Republic
Recommendation: Watershed Surveys and Planning
Recommended Components for Conservation Projects

O0o0oO0O0OO0ODOCO0OOCDOOODODODOODO
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a Acknowledgements

December 10, 1998 — The NRCS Technical Assistance Team departed the Dominican
Republic and returned to their duty stations in the United States.

Jactors contributed to the failure of roadbeds and road dl"ainage systems.a Several factors include poor
road fill; poorly maintained road drainage ditches, undersized culverts, and blocked culverts.

Maintenance and stabilizing road cuts with vegetative and structural methods can reduce the failure of
roadbeds and road drainage systems.
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SAMPLE ASSESSMENT TOOLS

DAMAGE ASSESSMENT FIELD REPORT

| REVIEW DATE: NUMBER OF SITE VISIT:

LOCATION (Province, village, river, route, etc.):

Type of Impairment: Please check the type of impairment or write in a description of
the impairment.

Landslide Gully erosion (cropland) Gully erosion (other)
River bank erosion = Sediment moving from site Flood plain filled in
River flowing out of natural channel Wetlands filled in

Hydraulics of channel or other flowage impaired by the following debris:
Fallen trees Soil material Rock and soil Trees/soil/rock
Home debris Road debris Steel bridges Wood bridges

Please enter volume estimates and a sketch of the area including recommendations

SKETCH

VOLUME ESTIMATES

DISPOSAL SITES

Narrative and Recommendations
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Health and Safety Risks

The following materials should be noted because they could pose a risk to safety and
health whether they are buried or exposed:

Toxic or volatile chemicals Fuel drums or fuel lines Natural gas lines
Electric lines or cable Dead farm animals Bodies of victims
Mass movement still active Vehicles Water impounded by debris
Water contaminated

Agricultural land damage
Topsoil washed away Severe gully erosion No grass/leg. cover
No tree canopy No annual crop production No perennial crops
No access to cropland No organic matter supplements Subsoil exposed
Bedrock exposed Exposed dense soil Slope > 25%
Exposed soil loose sand & gravel = Exposed soil silt & clay
Terrace systems destroyed Waterways gullied Access road gullied

Productive capacity decreased

Please provide a sketch of the area along with recommendations

SKETCH

Conservation Recommendations

Debris disposal sites

Narrative and recommendations
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Cultural, Archeological and Historic Sites
Has watershed impairment put in danger cultural, archeological and historic sites?

If so, please list:

Other Environmental Issues

Has watershed impairment destroyed or damaged fish and wildlife habitat? Have
threatened or endangered plants and / or animals been destroyed or their environment
destroyed?

Upland habitat Lowland habitat Coastal habitat Birds
Mammals Fish Plants Flowers
Change in vegetation

Please provide a sketch of the urcua along with recommendations

SKETCH

Restoration Recommendations

Species impacted by this disaster

Narrative and recommendations (continue on back of page)
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Impoundments

Dams are considered dangerous if the following apply:
Principal spillways are washed out or are filled with debris
Emergency spillways are gullied and unprotected
Dam or dike has been breached but not totally destroyed
Failure of the dam would result in the immediate loss of life and property
Pool elevation remains at flood stage leaving little or no storage
No vegetative cover or rock cover on critical slopes
Sediment in pool exceeds the design life of the dam
Seepage at the toe of the dam or dike is permanent and flowing
No breach analysis has been conducted thereby endangering those below

Irrigation Systems need emergency repairs if:
Irrigation channels are filled with sediment or destroyed
Field surreys are needed to re-construct irrigation water conveyance structures
Portable main lines and laterals have been washed away, or are buried or collapsed
Irrigated fields need to be re-leveled
Fixed pumps, wells, valves, and pipelines have been destroyed
Sprinkler or spray nozzles and heads, and micro emitter devices are damaged or
washed away
Irrigation water impoundments have been destroyed or the capacity diminished
making the source of water inadequate.

Field Sketch and Notes

30



REFERENCES

BANCO INTERAMERICANO DE DE DESARROLLO (BID)/Sanchez, O. L. and Chinchilla, R.M.
(1998): El Efecto Sobre la Geodinamica Externa y el Impacto Ambiental del Huracan Georges en la
Republica Dominicana.

BRADY, NYLE C. (1990): Factors Affecting Bulk Density, pp. 104-110.

DOMIAN, GARY 8. (1989): Final report of USDA/SCS Technical Assistance to the Center for Soil
Research for the UACP-Indonesia

DUESTERHAUS, R.L.and DOMIAN, G.S. (1993): Watershed Management Strategic Planning: An
Approach to Total Resource Management Systems. Jakarta, Indonesia.

EL CARIBE (10 DECEMBER 1998, PAGE 8): Reforestaran Cuencas Presas

EI-SWAIFY, DANGLER, E.W. and ARMSTRONG, C.L. (1982): Soil Erosion by Water in the Tropics.
University of Hawaii.

FRENCH, JAMES (1992): Final report of Research-Extension Advisor; Upland Agriculture and
Conservation Project (UACP)-Indonesia

GEMINI (1991): From the Core: On Targeted Credit. Pp 1-3.
ITURRI, MANUEL PAULET (1998): Manejo Del Agua y Del Suelo en la Republica Dominicana

LOUIS BERGER INTERNATIONAL (1989): Midterm Evaluation of the Upland Agriculture and
Conservation Project (UACP)-Indonesia.

MORA C., SERGIO (1987): Estudio Preliminar del Fenomeno de Erosion Acelerada en la Localidad de
Banica, Elias Pina. San Jose, Costa Rica.

MORGAN, RPC, (1986): Process and mechanics of erosion, pp 12-39.
NITROGEN FIXING TREE ASSOCIATION (1989): Gliricidia Production and Use. Waimanalo, HI.

PRISMA (1978): Rural Development Strategy: Learning from an Area Development Program. Jim
Schiller.

PT. ANDAL AGRIKARYA PRIMA (1992): Final Report “Strengthening of National Watershed
Management Organization”. Jakarta, Indonesia

ROSALES, M., M.SUCIK, AND J. SAUNDERS (1997) : Feeding the Soil:Carbon Nitrogen Ratio.
USDA-NRCS, Soil Quality Team

ROSGEN,DAVID (1996): Applied River Morphology. Wildland Hydrology, Pagosa Springs, Colorado

USAID AND IBRD (1993) : Laporan Akhir Proyek Pertanian Lahan Kering dan Konservasi Tanah/Tingkat
Nasional (Final Report of the UACP-National Level Government of Indonesia)

USDA NATURAL RESOURCES CONSERVATION SERVICE -NRCS (Formerly the Soil Conservation
Service-SCS) : Guidelines for Developing SCS Conservation Practice Standards

USDA SOIL CONSERVATION SERVICE (1981) : Erosion and Sediment Control, A Guide for Hawaii.
Various tables on grasses, legumes and other conservation plants.

31



USDA SOIL CONSERVATION SERVICE (1986) :Technical Release 55, Second Edition, June 1986.
USDA SOIL CONSERVATION SERVICE : National Irrigation Manual

USDA NATURAL RESOURCES CONSERVATION SERVICE (1998): National Planning Procedures
Handbook, Amendment 2.

USDA NATURAL RESOURCES CONSERVATION SERVICE (1997): Riparian Areas, Implications for
Management. Issue Brief 13.

MAPS

DANOS A LOS RECURSOS NATURALES HURACAN GEORGE (October1998)

MAPA DE LA REPUBLICA DOMINICANA DIVISION POLITICA (1997): Instituto Geograhico
Universitario, Universidad Autonoma de Santo Domingo, Santo Dominggo, DR.

CAPACIDAD PRODUCTIVA DE LOS SUELOS/ ZONAS DE VIDA(1997) : Secretaria de Estadop de
Agricultura Subsecretaria de Recursos Naturales. Azua and San Juan province.

CONSORCIO TECNOAMBIENTE - AGROECONOMICA-SUELOS/CAPACIDAD
PRODUCTIVA(1997): Estudio y Diagnostico Biofisico y Socioeconomico de Las Cuencas de Los Rios
Panzo y Majagual, Neyba Bahoruco

MAPA DE CUENCAS HIDROGRAFICAS (JULY 1998): Instituto Nacional de Recursos Hidraulicos.
MAPA DE CUENCA HIDROGRAFICA DE LA REPUBLICA DOMINICANA: Por DIRENA

TOPOGRAPHIC MAPS-EDITION 3-ICM (DMA), SERIES E733: Various Sheets.

32










PUE SuISeq YoJes [[eISU] "UOSEIS UIRI 310J3q JUIWIPIS IAOWDY

1uonbay ‘udwipas Yim pajjly SaYdNp peoy

oy 14

"jueq peol e 3uoje SMOJ puaq JOALI 3} 21YM SBIIR ISOY)
Ajreroadsa “J9A11 31} Ul SIAIND pue SPUIq UO PaJII}|0J Sey S1IqIP
JOYM 3SOY) aJe SIS [BI1ILID JSOW Y| "PIAOWIL 3G ISnw
SUOIINISQO 1910 pue Suldudj M ‘sLIqap swioy ‘sdeq pue
sIoulRIuod spionsad [eamynowiSe se yons ‘swiajl YO |ouvRYd
J9AU pue uield pooyj ) WO pIUBI[D 3q 0} SPIIU SLIGIP
91UBS10 19410 pue Ystuq ‘squIT| UaYoIq ‘saax pajooidn a8re]

"SJU3A3 POOy) Sulinp swep JuanIuLIul
asned pue 33po] uay3 Yed [jIm [duueyd
pue uted pooyj ay ui s1qap juedong

BOUdWIf Oy Y}
Suoje gare oy |4

'$11qap ApOOMm A1 WOLJ Yo[nu 33831 0}
s1addiyo a3.rej pue sjjiw sjqeniod JapISU0) °SISI0J Y} UI oM
oYM 3501 J0J 1BAIY) A19JES B SE [[9M SB JBIIY) ISBISIP pue a1y ©
98I0 A3y} ‘paAOWAL 3q ISR SIaN) paumo(] “uteSe ul ysem jou
1M 31 319yMm paoeld aq 03 spasu juswipag ‘19afoxd Anunwiwod

Poo3 © 2q p[nNOM ST ], "9OUBUIIUIBUI PISU SIYINP peoy

‘uaxo Aq saan

Sulaowsas a1om s1owe "peOI JO SIPIS Y10q
uo spuim ySiy Aq paumop a1am saan aulg
“JUSWIPIS PIM PIJ[1] 1M SIYDNIP peOY

211010 €]

"seale 3say3 Jo no ajdoad aedojy -adojs ap jo jjo
PAMOAID S1 J9JBM JJOUR JBY} OS [BIILA A[Jeau are jey) sadojs
IND 3y} Youaq pue xoeq n) ‘sadojs Ind Jo sapijs pue| pue

oy |3 premol

Surdwnys puej jo [enusiod ay3 03 anp ysu je are sjdoad asay | Suipjinq peoi BZURISUOD
"uonRNSuod Jaye sjdoad ypim paidnodo awo0d3q sease mouog | Ul [elIdEW MOLIOq 10] pasn sadojs 1nd ySiy Jo no Suipesy
Kou31o1)39 uonediun
10} Yoy pasojdxa aq ued 191eM JO SN JUSIOLYJS I0W AY)
Joj juawdoaaap Sunids ‘133em Jo uoneUIWEIUOD pue dTeNealq
3u3Aa1d 03 paoiojural 3q 03 pasu saut] Ajddns Jajem mojjeys |  pasn ale swes-01pAy ‘pasodxa sadid sarem BZUB)ISUOD)
"s90130ud UOIIBAIISUOD [10S J0J PIau & Sunedipul ‘uononpoud 10j 1505 sasealdul
PaAIISqO Sem UOISO1D [y “309fo1d JuswaSeuew paysiarem pue $351n0s31 [10s s339|dap aued re3ng
PUE UOIIBAIISUOS P3] A]je20] 10} ease [enuajod ajdoad
118 ‘Jojem ‘pooj uo 399139 pue apidnsad Jo asn Jnoqe WU "S[EOIWAYD JO 3sn AABSY (|O1U0D UOISOId
‘ojqeaado s1 uorge3Lun Jopjurids pue pauedpd uU3aq ARy SaYINP |  J0J pasn Suroewd) ‘Fuizesd LaAisudjul Joqe)
uone3iu ‘adeys pood ui wads uted pooyy aaoqe sadojs|jiH ‘sdoso [eaninoruioy ‘aamynouiSe adojsjjiH BZURISUOD)
*a8ueyosip moyy
Yead pue uonenUIIUOS Jo Sy S Insst KF0]0IpAY ‘[eaowrds ‘pasn si uonediLn
SLIQap s1 anssi A5uaSixa ‘anssi soIneIpAY SI suonenpun Japjunads ‘sajqe1adaa 10§ pasn Kjiaeay
ym urejdpooyj apim (papaau ease jesodsip ajes ‘Ajajerpawu eale ‘a)is uo A1auryoew a31e] $1s0| SaAl| (papi0da1
paAowas 3q Isnw (3BpLiq “2'1) SLIGIP pue SUOONNSqO ou ‘3uo3 sawoy O ‘Ino peol pue S3pug eqLUy O] 10UIN 8661 A ¢

ugISN[IUO)) - 0393)7 — €sne) |

ug1BAIdsqQ |

ae3ny | afesjomopryy |

vy3 |

8661 ‘8 & § 21quINIQ — VAS/THIUANI — SOUN/VOII #HU) | v1oudpsisy ap odinby

susdumo(q sNqnday ‘s23.1095) ugdeanyy [Op 503937 s0] 21qos sepeyysiday odwe)) Ip sIUOBAIISQQ




"10}58) UIINQLIUOCD UOIIBULIO] DI30[09D) "YoNPp PEol Ui Pa|iid

JUSWIIAOW Yured 931e] K19 6-8'€ZS
peol passo1) JUSWIIAOUI Y183 931e7] 8'7CS
[elia)BW JO “SPA"N0 967 / 133) 21qnd 0008 A[reunxoiddy JUIWIAOW Yuea 23187 A (43
[BLISJBW JO "SPA'ND §ST 193} 31qnd Q0L Ajarewnxoiddy JUIWIAOW yLIEa 9318 ] +'02TS
JeLIdTBW JO "SPA'ND L€ /A33) 21qNd 000‘01 Ajorewnxoiddy JUWIAOW Yured a31e] 6'61S
[euaBW JO “SPA"Nd (OS81 /199 21qNd 000°0S A[areunxoxddy JuawaAOW Yres a3e] K10 v-e6ls 8661 >°d v
- 19 Japun 3u1aq s19yseq uoiqen 8'8I1¢
JeLIatewW JO "SpA'nd 96 /193] 21qnd 0S| Ajrewixoiddy JUSUWIAOW YIed [[ewS 0'81¢S
JelIdeW JO "SPA N / /193] 91qnd 000°Z A|arewnxoiddy JUUWIAOW YLIBI [jewg £8°LIS
[eLSIBW JO SPATND 967139} 21qNd 000°8 Ajrewnxoiddy JudWdAOUW Yured 3318 LIS
jeudgBW JO °‘SPA NI §§[/193) 21qnd 000"y A[arewixoiddy JUIWAOW YLIBd [jewS 8LIS
feLIaeW JO SpA nd ()L £A39) 21qnd 00001 A[rewnxorddy JUdWIdAOW Yued 351 STLIS
“JUSWIPIS IAOWIAI 0} PIPAIU ST DURUIIUIBIA ‘pasredwit aSeuresp peoy 091¢S
“YoNPp J1 UOND3S JBY} UI [eLI3JBW [10S JO SUO) °g]) spunod
008°9€= 100} 1qnI/'sq| Z6 X 139) 1qNd o0 “(SpreA d1qno
8'71) 133} 21qNd QO 51 UOHIIS S50 300) arenbs ¢ & Yum Youp
Peot J0 139) 001 :ATdINVXT 199) arenbs § 0} € Jo uoNdAS
SSO1D © pey B SIY) Ul S3YI)Ip peoy °100j siqna/spunod
-GZ1 30 Ansuap e aaey ued jlosqns 1oedwiod Jey pajou st jf
"SUOII99S SS019 pue s3[1josd apNjouUl PJNOM SIUSUIAINSBIW PJaLJ
‘Al[eap] “AJuo UONBAIISQO [BNSIA UO Paseq [[e aIe sajewnsy
*PoPOII JI0S JO AWNJOA Y} JB[NOJED 0} PIsn 3q [[IM [I0S Aureo]
©.J0] Y 'NI/5Q[Z6 JO JUSWAINSEIW [0S JLNIWN|OA B ‘AIAINS [10S ‘esowe3uLlg
paystiqnd e 10 e1ep Alojeioqe] INOYIA| "UOSBIS UIR] [BULIOU 33 |  pue ewif 0) A|Jaseayuou Suipeay juowdas
SuLmp udA9 9|qeISPISUOD ST SSO] [10S JBY) ABIIPUT SUOLBAIISGO apiwi ¢ ® 3uoje apew UM SUONIBAIISQQ ony oAouy £SIS 8661 9°d ¥
‘s)jueq JoAwl uo pue des-dis Aq parjoud sjaas) ays aaoqe
PaysIqels? 9q ued uoneladaa uerredry ‘191 oy Suoje seare
ureMad Ul pue sind yjueq peol 3uoje uonedijdde sey Suesuiduyg
-oig dei-du asn) -aless ||nj yueq o} Jusjeainbas uoneas)s "S31IRINGLI} pUB SI9ALL JO SMO[)
ue 0} dn 1AL pue 23pa peos uaamiaq sadogs daass Jounry Ano0[2A Y31y Aq nosapun 3uraq are speoy
*SHAAND *SHAA[ND
pue suiseq yojed se yons saumonns aroqe sadojs azijiqers peol 01 Apdanp 331eyosip SA3|jBA moLeu
"s[10s J[qesun £q U1 pI||Y 9q 03 AJaN1| SS3] SEAIR Ul SUIA[ND ‘doays ‘Burmdoo sduinjs pue sapijspue|
ugIsNIuo)) - 0333)7 — esne)) | ugIEAIISqQ | Jedny | afexnowopryf | By |

8661 ‘8 & p 21quani(q — VAS/IHUANI — SOUN/VOII BAUR |, eoudpsisy ap odinbg
eueduimo(q eNjqnday ‘sa8.10a5) updRINE [P 503937 SO] 31q0s sepe.nsi3y odwe)) Ip SIUCIIEAISqQ



e

Jo ad£ s1yy Suwsea)d 1oy sanbyuyda) ajes ur Suiutesy ‘suqIp
Sureapd suosiad 103 uonenyis snosa3uep e yuasaid swiays 331

"PaK01}SIp 219M SUMOID 3Y) JO 9,9 UBL]

pue squn| SuiSuey ‘osjy "jenjuajod aseasip pue a11j B st 219y ] | Iojea1S sem a1y ‘paddoy d1am 291 e pEIL
Aljeuoziioy pappaq st £3003D elL
‘sasn
s|dnnu aAwy jeys syuejd 19410 [2IAI [[IM UOLIRUIWIEXD JISO[D
Vv "ssean yueyds[g pue ‘(eone|3) vuseona ‘(winidas) eipoun
a19m sjeusjew Jueld ay | -uonedsijdde Suussuidug-oig ‘sawoy
Ul pasn 3q pInod jey) sjeajew juejd UOHBAIISUOD PIJOU OS]y 93e[[IA punote pajou I19m SudpIed paxiy 8TIL
yos si jo0y -uonisod
[BLIaJBW 3ZIS J[qBLIBA |  [EOILAA B Ul SPaq Yim sadO]s [Bo1LIaA JeaN UlIL
{eL2)eul [10s yum pajjy s1oxdod
MO] YNIM [ed1119A Jeau S| Suippaq 300y
[euajew JO spre£ s1qnod 0g-01 Ajrewnxoiddy | “youp peos ay pajjy [BLIAIEW [10S PUE }o0y 2olL
"SNURUOD S3PI|S Y201 J1 SUINAU [33]S pue [eLI3BW snoiAsadun
UB )M P3ISA09 JO UOHONLSUOD JO UM} Y} I8 PaYousq -adojs ay3 umop pis sey [edews
9q 0} Pa3u 53PS }201 0} 3[q1Ida0sNS UOHEBULIO) }I0J PAIIYILIM | [10S "S3O[S 3904 [BDILIAA A|reu 100) 08-0F 8°60L
spre£ oiqnd *s1yjen paduw pue
00Z-001 01 dn yisodap pue s3fjsws Ajjensn ase sdwnjs pue] SaYOMPp PrO }20[q $321 Yiim sdwnis pue] £'60L
"§oea spreA 21qnd 0OZ-0S | Inoqe ysodap pue
uopBuLIO) SIY Ul Juanbayy are sapijsyo0l jjews “djqessedu paimoeyj pue
Ajqeau peol 9 dpew pue SIYINIP Peod Ul Pajjlj SIPIS-}o0Y | Ppasaieam [jam si ydou ‘adojs Noou jeataA 8'30L
‘speou apis Suoje onqesen
pue speod sso1de s)isodap JUWIPIS [eauIw enqure)
981e7 “IN0 paysem speos pue sapijspue] Jo yinos - 8661 33Q S
‘Jopowt 9AndIpaid Aue 03 Jueniodwi aq [jIm
13dsy -ajqeiuaaaud pue ajqeldipaid si aZeurep J1 suluLIRP
09 SUOLd9s aTeurep [j8 U1 pamalaal aq 03 spasu A80j0aD) }oo1paq pasodxq 828
asn uy suoiqen ¥'9cs 8661 R4 ¢
*AreInqLy JO 3SIN0D Ijem
Jofew © 193U A[[BMUIAS [[IM pue 3)is JJo SunesSiw S| JuaWIPIS
*a1eq si [1og “pauejd ussq Suiaey Jo udis ou moys sind peoy yeaiq paysarem jo doy JeaN 6'¥TS
SaYINIp peOI 2q
10U AW I3 ‘SaNIUNWUIOD [eInd JO IPISIND 8661 %A ¥
SIPI|SpUB| pue Uikl 0} pasodxd uaym SIARIOLIANAP UOIIBULIO]
ugISN[IU0)) - 033337 — vsne) | ugLAIdSqQ | 1e3ng | afeajowmopryj | By |

8661 ‘8 & p 21qudpIQ — VAS/IHUANI — SOUN/VOII BNUQ |, eudjsisy Ip odinby
vusdmTmo( e qnday ‘s381035 updeANy [OP 503337 §0] d1qos seprysiday odwre) Ip SIUCIIEAISGQ




Al

S1J] 'SI) PIOUSPIAS SIJOIYaA AABIY ALIED O} 93pLIq 3y}
woyg weansdn Ajare1pawun paronnsuod sem ey peos ssedAq
V_sueoLuny siy 03 Joud 318)s pousyesm & ul sem 93puiq oy,

S321YaA 10j snui] 1ySiom 1adoid sujunalep
03 paydadsui aq pjnoys Suiyosp 23puiq pue
pautuLdpun A[snouds syusunnqge 33pug

-des dus 381e|

M pasouLre 3q pinoys 3] “3u1posa s1 Inq Jqels AJaAne[al st
WO Y] JUIWIP3IS Yum patng Aja1ojdwod st 1ajul Y], pud
12{IN0 9Y) UO PIUTULIIPUN AT. JITYINNS S JO sjjem Suim pue
uosde ay] -srenbope atow uaaq aAey Aew 98p1Iq € J0 SHAA[ND
x0q 3318] OM) J0 JUQ °3INjIe} A[1BS pasned sAey Aew uSisop
91 Inq J[InQ [[9M SBM UIMONYS Y|, "IdJdWeIP Ul 133 6°T
INOGR o8I SUSAIND § JO PIASISUOD WIISAS IFeuivip peol 3uQ

‘utede

Pasn 2q 0] SI JMdNLIS Y} JI PIUTWEXS 3q 0)
paau [[im Aa3aqul [rangonas 3y “pakonsap
S1 peod Japun wasAs 3JeureIp LAIND §

PRIy asoyy

ul 319M SURNIRH €] JO AJIWe) B pUB UIP[IYD § "SI3jempooyy
Buisu pue apifspue| uappns 3y Aq pajj1y suosiad LZ jo suoda
SI9M 3134 ], IO PIYSeM SUIA[ND 3jBuls pue wsAs a8euresp

*S19p[NOq pue ‘sauols ‘s3[qqod
‘1oAea8 jo susodap a81e| Aq pastedun
wNsAs aFeuresp proy ‘surejd pooyy moLreu

HIA[NO-N[NWU ‘peOJ $S3598 U “2103S J0 doys © ‘|ooyds auQ | yim sAajjea moireu das)s ‘uleLid) utejunoy Asmepy ouely $0ZL-0ZL
goed 005 1$-009$ 1150 “3sn Jo jutod 0} sauy| [esate| pue
uTeU PUR SWIAASID 2IIU0d A1inbas Ajjensn swaysAg -uonnjjod
WOJJ SI2INOS JIBM IdBLINSQNS MOj[BYs $199101d pue saje|os] sasodind
yep £30j0uyd3) 1509 MO ® st JuswdojoAap 231nos Jajem Suudg Sunjuuip Joj pasn utaq 191em Sunidg €8IL
‘3piIs peou 3jqissod pue doepns
PeOJ 3} JO UOHIRIOLIIIIP [BIIUIAS I} 03 pedy [jim sFedaas
"PaqpeOI A} WOLJ PAJBUIWLI[S 3q PINOYS I2IBM JO SIOINOS
‘Y3nous paziseydws 2q jouueds uoneredaid paqpeos sadoid ywawaaed y3noap Suidass 193em Sunidg 6LIL
a1y UDWIPIS
Te3u pajed0] 1 UOHES AB[3J/SUONEIIUNWIWOI/IARMOIIW Y M PRIy aJe S3YNIp peot JO %08-0L 991L 8661 9@ ¢
eIUO0J0D
€71JO yinos pSiL
Jsdosd fenuue Jo uoyeAn|Nd 2y) 03 puef Sitp uado pue uy IAouwt
s1ouuej [[IA (2Sueyd s)sa10j SIP JO SUONIPUOI [83150]029 ‘U9Y01q M SWIAS urew
-013e pue [e2150j01q 3 [{IM MOH °PIsSIppe 2q O} Spadu ay} Jo sawog "paddoy 1o pafewep sumoid
anssi juepodun sayoue 1nq dn uedpo sasnbal s3ewrep ay| 30 %06-09 PeY Y31y SI313W 0¢-0T SAUL TyiL 8661 30 ¢
‘uoyesoj 3jes e u pasejd aq pjnoys
s198ej]1A JoJ poomaur “dn uedpd i ui pie [[Im saulyorw
Surddigo jerosounuods pue sjjiw Sjqenod Aressassu si SUQIp
ugIsSN|IU0)) - 032357 — vsne)) | ugIIBAIISqQ | aedng | afexyomopnyj | ey |

8661 ‘8 ® ¥ 21quaIQ — VAS/IHAANI — SOUN/VIII 8AuR | e1dudsisy ap odinby
vuedimimo(q vqnday ‘sa81035) ugdvany] |9p 503937 50] 21qos sepenysiday odws)) Ip SIUOIEAIISQQ



st ‘wasAs a3eurelp ap jo pus weansdn 1o yd[ul 3y)

UO SI 3AIND 3 JO IPISINO Y3 UIYMm aanjie] 19y31Y 3q 0} SWIIS
0S[e 319U ] °eaJe [[1J 9Y} Ul PaIj[eIsul SLSA|ND sSeulelp pue

111 UO 3jIng SI SAIND Y} AISYM PEOJ B Ul JAIND ) JE SI proJ @
u1 Jods yeom UOWWO) © Jet PAJedIpul SUOIIBAIIS]O JO SILIIS Y

seare
Suidoys Ajdasys ui speos jeans ui Jutod yeap

1'LZL

1sed
31} 0] BISIA AU} Ul UIIS B SIBIS IPI|Spue]

1'€TL

*adojs umop , sapul,, |10s Y3 ‘A[jennuassgy

-do} uo j10u ‘Wpesuaq papers uonoe ay asnedsaq duns e jo doy
uo 1orjul Jeadde sseid pue s3a1] ‘N0 WoN0q Y Woy Ajjensn
‘sa1n950 Suidunis pue 1940 saxel ANAeid ‘1a1em Aq pajedsnqn]

st sueyd ayp souQ -suejd asejins ay) Suoje moyy uay; pue

131u9 0} 13)em 10§ Suuado ue suuioj pue Keme sjjnd Jo pajesnjes
S3W022q UIPINGISA0 Y usym sueld apifs ayp Suoje suns

15)e A\ ‘[ElISIBUI X01 JO [10S PAlepIjosuod asuap Ajjensn e pue
USPINQIIA0 Y UIIMIAQ 19BIU0D ddelins 3y si sueld apijs ay |
*aImons 9180[093 pue [10s [RINJEU B UIYEIM 0] JAI3S SIND peoy

Saue|d 3plIS

-oue|d apijs e sajea1d
umjensqns WUij 9Yy) pue [10s Pajepljosuosun sy usamiaq
30BJIAUI Y] "PIULIO] SI [10S Y YIIYMm WOL) }901 payjol

3q 03 sreadde wngensqns sy ‘peo1 ay Suoje Ajpuanbayy ands0
sdunjs [jewlg }SB2 9y} O} BISIA Y} UT UI3s sapifspue juanbaig

Jjou £8o0joan

T

8661 930 ¢

‘seare
Joney ‘1omof 3y 03 esSiw jim sjdoad a10§a19Y ‘uo pjing

03 puey o] st 219 ‘sadofs doass ayp Jo asnesag “piay oyp

ul pajenjeAs jJou Inq 30adsns osje sem spuejdn ayg ur saspoead
asn pue] “Iosesip siyy 03 po| uoneredaid 10 Suiurem ou pue
‘seare sutejd poopy u1 JuawdOIAIP PaRIIYDUN ‘s35IN03 FTeureIp
Jofews ssOJ9B UORINIISUOD [BI0] ‘A1ojes aSpug “Auadosd

0) dFewiep 313A3s pue 3j1] Jo sso] ay 03 pa| A|qissod yeys

$10308) Sune3niw [BUOIIPpPE JJe 3SaY ] "B3Je SIY} Ul }{Ing Osje
sem 3J03s e Jetp Aes spodal 82077 “)inq sem jo] Supyed pue
punos34ejd pue [00Yyds © pue ui pI|jL} OS[e SBM A3[|EA MOLBU
Y] ‘ud3s aFeurep adA3 atp 03 PAINQLAUOI dARY Aew pue 38pLq

91} JOpUN MO} PIIOLNSU0D peol ssed-Aq sy Jey) pastuLns

*a8eurep 0}

anp pasea1d9p aq 0} pasu Aew spuf WYSoM

ugIsNjouo)) - 0393 — esne)) |

uQBAIISqQ |

aesny [ afeapomopy |

By |

8661 ‘8 & ¢ 2aquuaniq — VAS/THAANI — SOUN/VIII 81U |, 8dudsisy ap odinby
euedimymo( vdqnday ‘s38109) ugdvany [IP §0393) 50| 31q0s sepRAIsIdY odure)) Ip SIUCIILAIISGO




1A

"sauioy a3e|[1A Jeou
pue peos 3y Suoje paAIasqo a1om e1Sujwal ]
pue ‘eipioujn ‘ssesn) Jury ‘saAINd

Auew pey pue uoiipuod 100d u sem peoy €SL-LbL
sofueseN so ul (Aan3if esald) wrep JO BISIA TovL
“ureans dn Suioey st 19ju] ‘peol 3y JO
2AIND Y} UO N0 pIysem uoide pue pAIND £pL
‘wid)sAs
aSeutelp uoide pue jjempeay ‘LaAINd
paronusuod Ajaadoud e jo sjdurexs poos v SobL
swiaisAs —
a3euieip prou 0} JFeurep s[qesapisuod
. pasned sapijspue] 331e| JO SIS V 6€L
‘JJOUru [euLIOU [O1UOD O}
BaIB S U1 AJ9A1OY9 pasn e sanjonys doup pue s8nyd £jjno saamonys doip pue s3nid Ajjn S'8€L
S3pI|s 901 3onpal
"9A113943 1nq AIs0 st 3uidewa) Jo Buiyouag | 03 19pI0 Ul Paydudq e sadojfs Yool [BIIUSA SOJOUIIA SO €LEL 8661 990 S
“ueJ a1 Jo |rey 3y ye adojs dn punoj are syuswidey %o01 Jauy
S} pUR JUIWIAOUI I} JO JUOL Y} I SINIDO IZIS R001 J9Sre|
dy] -adofs ayp Jo wonoq ap e waned padeys uej e ui dn pus
pue adojs ay3 Jo doy ot 3e wress 03 seadde sapifspuej yd0y ‘peos
Ul punoj are sjudwdel) Yooy |eLISIBW PIIAYILIM A[II9AIS *SUO13193s
‘PAIBPI{OSUOIUN UO JNID0 USYO ISOW SIPI[s-3001 pue sdwnjs asap ut sapijspue] pue sdwnjs juonbasj 8TEL-1'TEL
soede) so] T6TL
‘[[eMpBaY JUSWIID PUB YI0I B YiM
PJouLIB SBM PBOJ Y} JO IPIS UIBANIS UMOP Y] 'PrOJ Y} WOy
ureansdn sem [[Bmpeay 3YL ‘JJouru 3y PoOISYIM [[empeay
3201 pue JudW3d Juoj Wgg X pim W oy X d3pwp v PI3y ey [lempeay Y 8°LTL 8661 920 §
"sasdejjos
1 [un 33elns peos 3 Juiposd A[[enIUsAS ‘peOI Y 19A0
MmofJ 39ys Suisned sindado uap Suiji4 ‘pajieisut Ajaadoad jou
asu s1ejjod dass-nue pue suoide ‘sjiempeay Ji WoA|nd ay) Suoje
1390 osfe Aew Suidig °1s11) peos A JO I9.) WBANS UMOP
911 9poIa 0] SuI3aq pue peol 3y JIA0 SMO[J Jarem pue July
2J0J9q SN0 Sutwrurep ey UOIBAIISQO Pioy woy paumsaid
ugIsSNIU0)) - 0333 — vsne)) | uo1IBAIISqO | aedny | afenyomopnyj | ey |

8661 ‘8 ® § d1quanI( — VAS/IHUANI — SOUN/VIII BNuR | e1oudsisy ap odinbyg
vusduymo(y eANqnday ‘s38.109 updBANY [P $0393)7 50 21qos sepeaysiday odwe)) Ip SIUOEBAISGQ



1A

aAndnpoud aq 01 Jopio

ui syudwdjddns Jonew sruedio pasu Kew pury [ramnoude uo
pansodap sjios 3y ‘sjeued uoneJiui no Sujuea|d pue puej ay)
Sunrespd arom siouuey ‘sjauueyd uoneSiuy uado ul pue spue) spue| jeamynda1iSe Suiwie]931 PaAIIsSqo
[eqmnoLi3e uo Juawipas jo sjunowre 38sej payisodap Suipooj | asom ssouuej ‘80O Oy Y} Sulyoeas 210Jg |  UQ3ED JO ISIM 8°1L0

“Bulaaui3us poo3 palapisuod Jou pue snosafuep
51 sisjeue pooyj e Jo Ajjuapuadapul saxip Suipjing ‘s 3
putyaq Suipooys Jo [enuajod oy i 212Y | "BAIE SIY UT JIPISUOD

0} SI0)0BJ JIWOUOID PUR [BIO0S JIB 319y | "ISIOM UOHEN)S peq auedLUNy Y} WOy s1Iqap pue
® Sunfeur 03 3unnqLnuod 3q pnod uoenys sIY], deud) YBiy | a3eqred yim w pajjy Sutaq st uteyd poojy
® 3q 03 sseadde jeym pur IP 3y URIMIq SulAl] are 3jdoad "19AL1 Suoje Jing sayip sey urejd pooj] lueg ory £v0 8661 "3Q L

"PA "nd 000" € I8 parewnisa
KJ9A1IBAIISUOD P2AOWI 3q 0] SPIeA 31qnd JO Junowre oy |
"POAIISQO SIPIIS 10 SAWINS £ | 2I9M ISY} ‘UONIIS I § SIY U] PIAIISQO 319m §3pYs pue sduinig 68L-V8L 8661 320 §

‘peos 3y 1saseau asdejjod 01 a3puiq ayp Suisned no

dijs pue pautuuspun a1e syuswInge ‘sased asayy uj °sajid uo 3as
Jo ySnoua dasp j0u ase sSu1100j JusWIINGE 1ayMm S3TPLIq JOp|O
m ease wajqouid e aue sjusunnqe aSpug “syusunnqe a8pLiq

91} punoJIe UOISOII SNOLISS JO suBis Surmoys s1 33puIq sIYL 80O OIY ‘B0 3p 3sof ue§ TYLL
Jeydse yum paed si peoy £9L
O s}007 ‘Sunueid anojunod Jjeso3dad 5,0fSAAYV JO sloquidw
pue Sudsels) PIm urewd) Aj[iy A19A Jo K19ud99s paAIaqO ‘gjjiuog soja8) pue uain) sin- saye
111y doy ay un erurepesepy Sunueid (03Q Ip ojjoLresaq P ‘SIdULIR) UM 3SIIIIXD UOIJRAIISUOD
13 ered ugideI0sY) OfSAAY 03 SwBuojaq sisuure) jo dnoid y ® 3unonpuod dnoid QON Yum 1N 09L

Kioupyorw Aq pajjos pue Juojs pue [IAeIS

s paaed 9q pinoys paq peol 3yl 'S|ONUOI 3ANEBISTIA JO asn
a1 Aq pue yoeq adojs ay Sumnd Aq pazijiqels 3q Isnw s)ueq
) “sayop Suidojs uo pajjersut saumonns dosp asey pjnoys
PUE SI9]1N0 2JES 0} PIUSAIP 3q 0} pa3u SIYIUP peoy Sayap
PEOJ J2JUI P|NOYS PEOJ Y} WO JJOUN PUB PIUMOID 3q PINOYs
Paq peos ay ] -oSeutelp pue Iseq peos Jadoid 8 pasu speos

IV °Sulel suedLLINY 0} UBY) UOIIONISUOD pue uSisap 0} Jjow
anp sem siy] -ojqessedun Ajresu way Suiyeus 1om AI9A a1om
Aay] -paaed jou a19m speos ay] ‘19m uaym Asaddijs K1oA pue :
JOJ0D U1 PJ 3IIM S[10S I ‘Bare siy ul padueyd £30]098 ay | K80j020) uj a3uey) SSL 8661 320 §

ugIsSnouo)) - 033357 — esne)) | ugBAIISqQ | 188n] [ afenyomopryj | vy |

8661 8 € p 21qudNI(Q — VAS/IHAANI — SOUN/VIII #d1ud3 |, e1dudysisy ap odinby
susnimwo( vdjqnday ‘s98.1095) ugdvINY |IP 503397 50| 3.1q0s sepeisiZay odwe)) Ip SIUOPIBAIISG(Q



mA

aSeurep poopy SuIdnpal 0} ped| ued 18y $$3501d UOIBAIISUOD
P3| Ajjeo0] e dojaasp 01 weansdn sdnosd yim soupred
0} ofsure ], 31} sumoy 10§ Aunpioddo ue syuasaud ease sy

"UMO} Y} u1

J1e Jo Ayjenb oy 9580 JUSWIPIS POOY WY Jaew Huedio
pue [eIauIU JWIOQUIR ‘anss] ue os|e si Ayjenb sy [onuod
10339A a1inbas Aew pue Jea1y [PIBIY B eI OS[8 Ued LY}

S8 PIAOWAL 3q 0) PISU JUSUWIIPAS pue SUQa “ansst AouaBixd

ue SI SIY] "OABWE] PUNOJE PAIUIAWNIAD 3 UBD UOSBIS

urel 3y} WO SIANBMPOO]J JBY) 05 SIPUUBYD JIALI WO SLIQIP JO
[RAOWII 343 S| WIDDUOD JeIpawiwl JO “Ing |3p anbe g ory ayy
JO Aprs uiseq JoAl € Sunonpuod Aq pauluLdlap aq ued anss|
SIU) UO JOMSUR JAINULSP Y “JOJIBJ JUO SBM PIYSIABM ) JO
sayoeal 1addn ot woyy Juswipas pue Jjouns ‘Ajuiepd) ‘ezRI0)
=N 0) ISBIYLIOU puE A3jeg 0] 1sam (BQIaN 2P elyeq) 1seod
woy pauodal sem uonepunuj J[asi auediuny A puokaq sa03

JUWIP3s Y JO IY31am pue 191eMm JO

319y ay1 jo ynsai e se pasde|jod saindNNg
“3uipooyj ay3 JO Jnsal & SB PEIP PIPI0d3l
a19m suosiad om] 193} 7 Ie pap10dal

219Mm syJeu [9A3] Juawipas pue sSulpjing
U0 133) G'9 I8 PIAIISQO IoM SHeul

191em ySiy ‘suqsp pooy jo uonisodap

109133 U JO J00J Y} INQ “JIISESIP SIY Pasa33Ly suvdLLNY YL pue uonepunui 03 193(qns sem ease iy | okewe] 991
"I3AL1 3} 3UO[E SI3|[aIMP pue
ampnnseyul veqin o) syoedwi enuazod pue sa3puq juepodun
Ajes3arens are a1y 219y J9ALI A1 JO SIYIB2I Ul PAJINPUOD
9q pjnoys sisAjeue prezey pooyj y "paitedai aq pjnoys
pue a8ewep paA1ad31 sjiel -pIenD "SLIQIP JO pases]d aTpuq ‘s1o1d poddns pue
3 JOpUN [JUUBYD Y} PUB PIAOWAL 3Q O} PISU [[Im SLUQIP |  sjudunnqe jsuteSe payed SLIQIP JO slunowe ing
payey °s1aid usALp uo 395 319m s3unooy Jusunnqe a8pug 981e] pue s13)em pooyj poorsyiim a8pug 12p anbex oy $91
-ure[d pooyj uo Juasaid aze s331) paumop pue
SLIQ3(J JUSUNP3IS YIIM PI][1] 219Mm S[auueyd
uonediu) ‘pafewep atom suonvueld ing
‘utejd pooyj 3y wioy parowal 3q pjnoys suqaQ INU020d pue eueueq “suiejd pooyj IpIM jap anbe o1y 8'Syi-ovl
B ease siy} ul paddosp a1om saSpuq p | eyeldd 03 enzy L0l
"spue] paje3LLn
Pm aamgnowSe yasl-1y Jo ease Japouy elueqa)sy $60
-uone3iu dup Suipnjour ‘aamnoude .
KSojouyda) ySiy Jo eare ue st siyl | ofjlieH JO ISOM 880
"paA1asqo sem £30j0a3 ayp ut 33ueyd v 1'9L0 8661 930 L
ugISN2uo)) - 0333)4 — esne) | UQIIBAIISYQ | aedng | afexyomopny | vy |

8661 ‘8 & § 2aqudanI(Q — VAS/THUANI — SOUN/VIII B, e1oudjsisy ap odinby
susdimimo( wdiqnday ‘sa810a0) ugdviny [Op 50393)7 50| 21qos sepeyysiday odwe)) Ip SIUOIIBAISO



X1

JO awmjoA 3y 03 anp paddousano sem wieans umop aSpug e
Jjounu Juonbasqns pue jjejuier jo Junowry e
:19)SESIp SIY pasusnjjul jey) si03oed

urew oY) wody weansdn s3ejjiA aaud
uy -Ausdosd pue 9J1f Jo ssoj pue aFewrep
poO[J [eluBISQNS PaIdns ANunwiwod 3y |

uenf ueg

£'10¢

‘pojooid suedLLINy 3q [[I1M pue paysiagem

Ay W pajjeisul Suraq e SUONEIS IINIWIDI] "SISII0] [RUOEN
Aq pai1dnaoo si paysiazem ap jo ued Iseayuiou 9y °paIsalo)
Apueurwop s1 paysiaem 3 ‘paysiazem 3y Jo wred 1samyuou
3y Wt pagedo] st wrep Jomod-01pAy vy -armjnouide sAIsuduy
10J UMou| St paysiarem 3y jo ued jenuad ayj “pasediun

SI paysiajem s Jo Hed [eQUID puE ISEIPNOS AP ‘PAYSIdtem
3y} Jo wred wiayINos oYy Ul punoj st AMNOLI3Y “Ing |Ip

anbe 5 ony a1 jo Areynquy Jofew e si paysiajem uenf ueg Y|

(SYA0yd) euenduep

B[ 9p uenf ueg ud ejodu3Y o]jouRSIQg
ures8o1d ay Jo gD ‘apren( [duod]
pue endeiugg °A 18530 A PIM IO

uen( ueg

AN

8661 32d 8

‘suonINjos
9A1193)J9 0} pes] ues sisA[eue prezey e pue Apnys urejd pooyy

Vv ‘peol a3 Suoje sjods mof 1e papiaoad aq ued joijay wiep

© SB 198 0] SINUIU0d peot 3y J1 Suipooyj pue SJuIAd ulel [euLIoU
SuLmp Suipuod 03 sjqudeosns aq o3 Surog si vase siy] s1dpIN0O
JO or] 3y Jo asnesaq wajqold a3eurelp [10S e SISIX3 Apeasje
AI9Y] °[2A3] punoI3 Mo[aq SI SAWOY Y} JO [9AI] Y} I8 SuedW
SIYL 193] $-7 Aq [9A3] punoid oy pajeAd|s sey sia)empooyy
Buipadai £q puiyaq Yo JUSWIPSS "UONEIO] SIY) I NSS!
90INOS3J [RINJBU B SE [[9M SB JNSS] JIWOU0II-0190S B S| 319y |

“131eM
poop) AqQ pajepunui 31om 310J313Y) pue
peou oy puiyaq urejd pooyy ays ui pareso]
2I9M SOWOH °350J SI3JEM POO[) YdIym
puUlYyaq Urep e p3jeals uolonnsuod peoy

(jenSeke)
33eA

£81

*SUIA|ND JO pud 33IN0 2y Je A31aud [[eIsuj

‘TeanL st sapead Jadoud ye spusunnqe 10 s3unooy Surjjeisut
PUB SLIDA[NO X0q JO 3sn 3y “Sulssoid ayy punoJe Jo pedsul
SuISSOId Y} J9A0 MOYJ [[IM SIABM POOY I8 OS SUOLIBAJJS J8
s3uissouo jjeisur d|qissod a1ayA| ‘siuaunnqe uam syutod yeam
‘urey "SINIUNUIWIOD [RINI Ul UOLIBj{RISUl PuB USISIP LIA|NI 10J
suopeoy1oads pue sprepueys mau Suidojaasp pue suonesyyiaads
pue spsepue)s Supisixa JO MIIAS Y3 03 UAIT 2q 03 spasu
uoyeIdPIsUC) ‘Suisso1d Y Jo spud Yoq 8 Anjiey Suisnes
3u1ss019 23 PUNOIR PIUIAIP Sem 131eMm JBY) pajedipul s3euwr
*SHIAJND Jo uonejjeisul pue uSisop Jadosdun jo asnedraq

INO paysem 1om SSUISSOID Peod [BIIAIS Jey) PIAIISGO SBM I]

‘paSewep

Apysis a1om sjeues uonedin pue Jno
paysem sem Suissosd peos Y|, “Suissosd
peou pue uiejd pooyj ing jap anbe g oy

sakawinber

411

8661 9 L |

"SHOYS 2A11e43d00d Y3nonp

[ ugISNIuo)) - 0JYF — Bsne)) |

ug1IBAIISqQ |

ae3ny | afenpomory |

By |

8661 ‘8 € $ 21quII( — VAS/IHAANI — SOUN/VOII #1u33 I, e1oud)sisy ap odinbyg

susdiuimo( eNqnday ‘s33.1095) updvIny [Ip $0)93)7 50| 31qos sepea)siday] odme)) Ip SIUCIEBAISQQO




sdoJd jeimynoui3e Jayio pue pue| Suizeln

BIOLIJH 3P uenf AN

"S)U2A3 pooy 21miy 10j uejd Ajjunwwos e Juidjay 10§ das

151y pooS e i siy] "ANUNWWOD Y3 Ul J3s pue pajejndfes 3q
ued $315uInbay ULIO)S UTBID JOJ SUONEBAIJR pooy ‘djdwexs Jo
"s98eurep pooy) 29npal 0} MOY UO JUIWISSISSE SYUSWILLIIAOD)
3t Jo red aq pinoys sisAjeue pooy pue saIps ulsey JIALY

"safeurep pooyj 39npaJ 0} SUBIW JUIIINYS pus

aANvaYys ueid 03 19p10 Ul paysivlem A ut sdnoss pue saouade
‘SAUNWWIOD M Jouired 0) PaysIalem JY) JO SIYIJ JIMO]
AP W sapiunwwod 1oj Ayunpoddo 1apour sajeald UBN( URS

“urejd pooyj 3y WoLy pIAOWL 2q ISNW SLIGIJ UOHEBAJ|D
a3ess [|ny jueq 3Y3 ISBI| JB WOL) PIAOWAI 3G P|NOYS [eLIdjew
payey -ueld pooyj ay ur Suik| pue 23puiq ay3 1sutede padpoj
SuTBLLAI [BLIdJBW pIYed se Suoj se SISIX? uonjeris Aouadixs uy

8661 20 8

"SISIX9 U0 Ajuo ‘Apuaun) -uenf ueg Jo INO pue
ut s9no1 om3 apiaoid o3 st fesodoid sip Jo asodmd ay -23puiq
SuE[-XIS € 0JuO speol utewr om} Suidiow Suriapisuod st sHom
Aqng Jo Ansiuiy ueng ueg ) ‘pooyj Ay o3 asuodsas uj
PaYoeaIq U32q pey weansdn wiep sy paAdijaq
9jdoad uoym osrued pasned pue Appdinb asos s1ajem pooj e
s1eak
02 3sed a3 1940 208jd UNE) 9ARY KB Ure|d POO)) 33 OUI
yuowyseo1dus pue uiejd pooy e uo Jing aq Aew IBeffiA o
. Kuadoud n1awp 199101d 01 puiyaq pakers
swos pue paredaidun azom a3efjiA ureansdn ayp w1 9jdodgy o
‘[euwnuiw
SeM PeOI 3} MO[3q PUB Weansumop agejjia 3y 0} 3jeweq o
*S19)eMPOOY)
Jo ease Juswpunodwi ayp Suisearour AGasaYy) pAALA|?
ST J9AU 313 JO 3PIS 1SaMm ) UO 93pLIq 3P O} pROI UTBWIAY] o
Jatem papunodull pue urep e se pajoe us) 93pLq Y] e
N sutede

P33poj [BLISIRW Payel JO IZIS PUE JUNOUIE PUE J3JEMm

*SuonB20j 12410 Je ey JaySiy A|qeadnou
sem s3utpjinq isuteSe padpoj pue ul payes
SLIGap J1UeSI0 JO [2AI] YL "139) § J9A0

0) 3501 S[3AJ[ IR\ 'I[qE|IBAR JOU IIM
SwasAs Alejiues pue J21ep "|qerqey jou
aJe SOWOoY pue 919A3s sem aSewep Auadoid
-urejd pooyj  uo jjinq usaq aAey 03

sreadde a3ej[iA oy ‘poAonsap sem a3puq

ugISNIUO)) - 0393} — €SN |

uo1IBAIISqQ |

aedn | alenjowmopryy |

By |

8661 ‘8 © p 31quaRIQ — VAS/THAANI — SOUN/VIII #Nux) |, eroud)sisy ap odinby
eusdupmo(q edjquday ‘s381095 ugdviny [Ip 503937 s0] 31qos sepeaysi3ay odure)) Ip SIUCIIBAIISGQO



IX

K1qeqoad papois sem Kempeos 3 Jo adojs wigans umop ay
‘IOAOMOH °BaJE SPIM B SSOIO® MO} Jeulwe] 2)eaId 0} dif [9A9]
® 58 pojoe Jo pasn sem dif Kemjjids o sy3jjered jey peos sy

Pao4ofutad aq 1snw japno dvmjpds
ayy uay) ‘smoyf AouaBiowa L1032 03 aqoyns jou s1 Adomjpids
ayy Jo 4801028 3y} f] *W1IIUOI JO 193[qNS Y} PUB JAISUXD

sem Aemjjids oty mojaq Ajarerpaurun a3euwrep ayp ‘s
‘Kemiids Aoua31ouWo o INOGR IPRW AIIM SUOIJRAIISQO [BIIAIS

ay jo wed siy] ‘Mol Jeuiwe] 10§ MOjj8

03 Jopeauds dij-1aA3] Jo adA e se paasas
peos 3y Aem|[ids ayp yreauaq peos 3y Jo
98pa ay1 03 Aj1eau Aj[nS apim pue dasp A19a
8 SBY pUe UOISOId 319A3s pasayns Aem[jids
Kouad1awn 9y mojaq A[ajeipaurul; [suueyd
ayj ‘smop Y31y ayp 03 anp pus 1IN0

ayy uo a3eurep pasayns Kemjjids Aouadrowy

‘paainba. a.4om sYID4 YSp4 fi duIwL213p 0) PIYI2YD

aq pinoys udisap sy “Kemijjids ay oyut s1qap Suneoyy

Jo Anus ay JusAaid pjnom syoel asay ] "syoel Yysen Joj [[ed J0u
s30p Aso|D Sutwop ayp Jo Anua pany ays jo azis pue udisap
o sdeysod “24monus Sy Uo SfQISIA SYIRI YSBI) OU JI9M 1YL

‘uLIojs A} Jo isow Sulnp s1qap

SA0WAI 0} 3jqe sem JJeis “jouuosiad wep
0} 3u1p10dde SLIGIP PIM PIIONNSQO IW0I3q
jou pIp pue uuols ay) Suunp paudisap

se pajesado Aemyjids [edidund ay] -Anus
painy pue adeys uSisap s 1 03 anp A1o|D
SuiwoN & p3jjed st Aemjids jedisuiad ay )

urep
91} MOJ9q WG] PIAOWIAI APEIJE SEM SLIGIP pue JUSWIPIS

-auesruny 3y Suunp pauado jou a1om
9188 2o1njs uoneSiun ‘urep 3y erado oym
fouuosiad 0} Suipi02oy °uoIS013 JudA3id

0} PAIONUISUOI AIIM WEILSUMOP S[|Bm
Suturejas pue pautgyuiews Suraq st we
"urep 3y JO 3seq ) I8 SUOLBAIISQO PRIy

gloURqES
esalj-ejoueqes

LTE

suaped
WOy pouleIUTBW [|oM JARY SaWI0Y 3Te[|IA

oASNN Oley

AN

-ainsesut Areiodwa) e se Ajuo InQ pIpUSWIWOIS S}
armonys Aresodway jo adAy siy] -98puq paSewep o) sAouwy

33puq
paSewep sy mo[aq }o01 pue s3eq WD
Buisn apewt sem Buissosd Aresodw9) y

AN

paoe|da1 3q pinoys Y99p 33pliq pue JusunNqe Y|

‘wieans mowueu

e Ul 95p1Iq 1) WL} WEIANSUMOP Ipew
u923q sey Inojap vy -ajqeuonsanb s K1o3es
ing paniuuad s asn syyen payun ‘dosp

0} }o9p a5puq ap pasnes siy] -sdejd jo 1o
POAOUI PUB PAUTULIIPUN SBAM Jusunnge d3ug

|ewnzenn

IN

8661 3°d 8

“Jeak/ww

008-009 S! [[ejutey 'pasn st uonediu]
*2J0Y UMOI3 aJe 90U pue $3[qeIo3A Se yons

ugISNPUO)) - 0333} — ¥sne) |

ugBAIISqQ |

1e3n | alenyomopnyj |

By |

8661 ‘8 ® p 31quIdRIQ — VAS/THAANI — SOUN/VIII BN |, elouaysisy ap odinbyg
susdimmo ] vdjqnday ‘sa8.1090) ugdrany [ap 50393 s0] 31qos sepea)siday odurg)) Ip sIUOIIBAISGQ




nx

pooyf dojaaap o} pup suoipaaja poojf aulw.ialap oy 4apio

u} pajonpuod aq prig uipld pooj. pup Sisapuy yovaig v

) papuawwo2au s1 3 ‘A4adoad pup 3fi] Jo ss0] 3y} ul paynsad
pup a1onbapou) asam swaisAs Suluiom-pooyf ‘ssajpiv3ay

"10J9B] B SBM JUIUIYOIDOIOUS JI JUTULIDAP Ued sojoyd

JeUIS®. JO 9sn 9Y ] °JOJOB] B UIIQ dABY AW 8661 PUC 6L61]
uaM32q utejd pooy Y U0 JUIWIYIBOIIUI ‘UOINPPR U] 6L61
S0UIS U33S J0U WIBINSUMOP JIJBM JO JWINJOA B PUds 0} y3noud
U39q aARYy Avw Aemjjids AouaBiowd ayp yum 19aS0) ‘Aemijids
rediduud o Jo moyj 3y JoAamoY ‘si0108) Auew 03 parnqune
S1SIYL °J9YeM Ul IsLI uappns & pauodal uen[ ueg ul urep

9 mojaq ajdoad ‘sagioan suedruny Suung -Asojn Sulwopy
@ “‘AKemipids jediounid ap ySnoap pantuuad asoyy uey 1ajeard
SMO[J MBS 19A3U urep i mojaq Suial) ojdoad ‘as0ja1ay |

‘Kemipjids jediound ap Jo uoneas|a sy

03 AJuo [3A3] jood a1 paj[1j PIABQ SUBdLLINY WOY JJour dy |
1INy 10U sem urep oy} puiyaq jood oy} ‘paALLIe piAe(] duedLUNH
uaym ‘jouuosiad [edo] 03 uipi0ddy “piAe(] JuedLUNH

Suwmp uru jou pip pue sag10an) suedruny Suunp sum

1S3 o 1oy ues Aemjids Aouadiawd ay ‘Ajpauoday 0861

1 pajedipap sem wep oy -atjqnday uesiuiwo Ay 1Y piae(

ueng ueg ul Suipooy pue

uBOLLINY B} Jeak dures 3y} ‘6L6] Ul paystuyj sem wrep 3yl | Aemjpids AouaBiowo ) In0qe UOIBAIISGO 8661 920 8
pajoadsui aq ospp pjnoys
puv &ponb y3ry fo 3q 01 paau sd2AIND UIEMIQ S|DIS FULAOIN
uonINLsU0d 3urinp paroadsui aq o3 spaau inq poos 3q
0} pa.uvaddp s142a1n2 puno.p uonsodwo)) ‘s14aana o) a8vwop
pa1uaaud 40 padp)ap aavy s.ojjos daas-1up pinom ‘o)duwxs
40 “SM2A2 Jo sadAy asayy Buranp s1aanno uopp |pliatou 10s Kemjpds ayp jo
Buydid fo jo11uaiod ay) ssassp siaauBua Joy) papuaww0sa4 s1 31 | Pud 1IN0 Y} J8 UOLBULIOJ Y001 PUe [I0S A
Pavf s1uaain0 Aym o 20UIPIND 2A1SN]IU0D OU SDM 243Y1 ANy | O3 PasIoul sem AS[[BA ¥ “I9ALI 3y pautof i
*peOd ) JIA0 PIMOY] Ja1em S AjfedtinelpAy Aeme pasonid | a1oym pus 191In0 3y) 1 919]dwod AjJesu sem
Kjqeqosd sem adojs ayp isurede dei-dis pue Juswa) ‘mop | [ouueyd Aemjjids AousBiows ayp Jo uoisoiy
wnjoA 33re| oy Aq pasned uonIpuod NjneipAy Y3 01 np | "IUBdLLINY SIY) AQ PIUdNLIAIY) SBM AITINLS
[ ugISNIU0)) - 0333)7 — esne)) | uo1IBAISqQ | aedny | alexpowmopyy | By |

8661 ‘8 © p 31quani( — VAS/IHUANI — SOUN/VIII BNUR |, 8ldud)sisy ap odinby
vusdumo( wdqnday ‘sad10a ugdrviny |9 50)33)7 S0 1qos sepeajsiday odwe) Ip SIUCIIEBAIISQQ



I

odwed
|3 ua sepea)si3as SIUCIBAIISQO SB] ap uiy

paSewep sadpuq
pue JusuIlpas Jo suonejnwindoe a8se] | seueqpuenn seq sip

suoiqed
Jo uonejeisut 3y Aq paroajosd Suraq
S1 Base ay) ‘padewep s jusunnqe 33puq Y | Zowon swelwy €1y

paronasuod Suiaq [sutreyd uoneiu| 484

-padojaAap aAey sjauuRYd Mau
Jo sauas e pue utejd pooyy apim e s1 a1ay |, eweleip
‘JUSWIPAS Ul pauINg aJam sa8priq om | ap seAep 00 8661 990 8

“WIAISAS 2y} UO SANUNWIWOD [[B
Jo uone1adoos pue ssueuurew ‘jauuosiad a1nbai ing jeisur
0} sAIsuadxaul AjoAne|al ase sudsAs Sujwrem pooyy pajewoiny

‘subyd uonpnovas

ugIsn[Iuo)) - 0333)7 — 8sne)) | ug1BAISqQ | aedn | alesjomopyy | ey |

8661 ‘8 ® y d1quaniq — VAS/IHAANI — SOUN/VIII #a1ud) |, 8dud)sisy ap odinbyg
susdmmo( enqnday ‘sad1095) updeiny [Ip 5§03 S| 31q0s sepe)si3ay odwe)) Ip sIU0IIBAIIS](Q













PROPOSAL FOR AN INTEGRATED APPROACH TO NATURAL RESOURCES
CONSERVATION ON A WATERSHED BASIS

Proposed Title of Project: Conservation of Natural Resources of the Dominican
Republic (CNRDR) Through Locally Led Conservation Initiatives

Goal of the Project: The goal of the Conservation of Natural Resources of the
Dominican Republic (CNRDR) project is to increase farm production and income of
residents living in rural communities, while minimizing soil deterioration by erosion on
agricultural land in the Dominican Republic (DR). This will also include soil and water
management on irrigated areas. This will be accomplished by improving farming
systems and developing new technologies and management suitable for upland and
lowland agricultural land uses.

Purpose of the Project: The purpose of the project is to expand and improve the
institutional capacities, primarily at the provincial, local and farm level, to experiment
with and apply alternative approaches.

Project Evaluation: A set of objectives and criteria and targets will be established and
evaluated through out the life of the project.

Expected Outcomes: Experience and lessons learned from the project will be
internalized into the organizational and institutional body best suited by legislation and
policy. The following can be expected to occur:

e A permanent National Soil and Water Conservation Program is established
conformed by key government organizations and representatives of private
interests;

e Watershed management will be delegated to local levels with a support link to
provincial and national government

e National soil conservation programs will offer technical assistance through
provincial and local level offices

¢ One Watershed Management institution is recognized for issues regarding
land treatment in watersheds

o Existing institutions would adopt the Management Information System (MIS)
developed by the project.

¢ Provincial level government has the ability to process locally generated MIS
information

o Extension is supported and directed to serve the need in the hillslope areas and
irrigated land areas

¢ Role of agencies is defines relative to their responsibilities in conservation and
watershed management

e Agricultural research is redefined so that it supports conservation and
watershed management.



Project Organization: The project is overseen at the national level by the Program
Steering Committee comprised of senior officials from the ministries or agencies
involved in the project including an equal number of representatives of private interests.
An Executive Secretariat (ES) may be created to serve as staff for the Project Steering
Committee. The Executive Secretariat has two basic functions, national accountability
for the project and keeping institutions and policy makers informed about the progress of
the project and lessons learned. The ES is made up of officials from agencies involved in
the project. The ES will only function if it is staffed with people committed to the
functions of the ES.

The provincial level will have a Project Coordinating Office (PCO). The PCO has
several important functions. The PCO will review and compile budget and
reimbursement requests for transmission to the Executive Secretariat. They will also
manage their portion of the provincial training budget; prepare annual or multi-year
budgets; and compile and disseminate project management information.

The local level will have a Project Management Unit (PMU). The PMU is primarily
concerned with the local coordination of inputs from other agencies and groups for
services. They are responsible for getting the work done at the local level.

Project Components: Project components need to strengthen the institutional capacity of
government at all levels to carry out an integrated program. The principal benefactors are
local government and local farm groups who practice profitable and effective
conservation in the upper reaches (hillslopes) of watersheds. Secondary benefactors are
citizens in the lower reaches of the watershed that benefit from conservation applied in
the watershed.

a Sustainable Farming System (SFS) — The purpose of the SFS component is
to demonstrate and extend to farmers land on hillslopes, replicable, cost
effective combinations of conservation farming and forestry practices. These
practices need to be economically justifiable and reduce erosion rates to
within acceptable limits. These locations are selected by the PMU. ‘Farmers
and local leaders select demonstration plots. A program of subsidy is
implemented in order to encourage adoption of certain conservation measures.
The selected areas will be allowed to expand to other areas away from the
demonstration plots.

o Promoting Irrigation Efficiency (PIE) - The objective of the PIE component
is to improve the capability of the DR to provide sound technical assistance
for the maintenance of soil productivity, conservation of water and energy,
and maintenance or improvement of the standard of living and the
environment. Irrigation systems should apply the amount of water needed by
the crop in a timely manner without waste or causing erosion, reducing water
or air quality, and maintaining a quality environment for plants and animals.
Efficient irrigation promotes beneficial uses such as improving crop quality,



crop cooling if necessary, allowing for chemigation, leaching undesirable soil
chemicals and achieving a desirable saline and sodic balance.
Farming System Research (FSR) — The FSR component needs to work
within selected micro-catchments which are representative of dominant agro-
ecological zones in the project area. Research must be sensitive to the unique
physical, biological, and socioeconomic characteristics of each site.
Researchers need to draw upon the experience of farmers, extension workers,
local government leaders, and other researchers who manage fragile lands.
Field laboratories are important to carrying out long term technical research
under controlled conditions. The research component will also need a strategy
by which to communicate the results and findings of research.
Human Resources Development (HRD) — The overall goal of the HRD
component is to strengthen the capacity of project personnel at all levels, to
deal with the ecological, social and economic complexities of planning,
implementing and maintaining sustainable conservation and production
systems in the hillslope areas. The HRD component provides long-term
overseas and in country training, and short term in country training. Short-
term training includes workshops, intensive technical courses, study tours and
demonstration visits. Information activities such as brochures for farmers,
community leaders, extension workers, technical staff and managerial staff
also are related to this component.
Conservation Access Roads (CAR) — The purpose of the CAR component is
to develop or improve:
e Access to remote villages
e Make available the timely delivery of production
inputs, such as seed and fertilizer)
Capacity to move local products to market
Allow for extension workers to get to villages in order
to provide valuable extension assistance, and
¢ Roads are better built, drained and maintained locally.
Road banks are stabilized.
Project Innovation Fund (PIF) - The PIF component will be used to
encourage proposals from villages and local groups that accelerate soil and
water conservation and sustain natural resources in the project areas.
Innovation needs to be defined and parameters need to be set. Innovation
should equate with locally driven and cost effective initiatives such as small
pilot projects. Proposals should be completed in one to two years and a paper
written about the success of the initiative.
Develop Pilot Small Watersheds and Flood Prevention Program — This
component will provide the opportunity for local government and watershed
groups to help the people who live in certain watersheds where there is
frequent flooding from tropical storms and hurricanes. Local watershed
workgroups will propose recommendations and solutions to solving natural
resource and related economic problems on a watershed basis. Local projects
are encouraged as part of this component and can include watershed
protection, flood prevention, erosion and sediment control, wetland creation



and restoration, and public recreation. A guideline would be established as to
the maximum size of a watershed that would be defined as a “small”
watershed. For example, a 100,000-hectare size might be proposed.

Supporting Components: Soil Survey will be carried out in the project area ahead of the
implementation of conservation planning and application in the project area. Policy
studies will be carried out mid-way through the project and again one-year prior to the
end of the project. A regional (Caribbean) workshop will be hosted in the Dominican
Republic in order to demonstrate the project to others in the area. Based upon donor
support, local Extension Centers will be built and staffed. The development of local
water sources for conservation irrigation and drinking water will be financed through the
project.

Project Management: Management of the project has to be decentralized in order to be
successful and achieve the goals and purpose of the project. Management of the project
on a national level has to be unified and the budget system is a unified budget system.
Success of the project is dependent on community participation and management. This
proposal should not be undertaken as a project proposal that can be implemented and
carried out solely at the national level.

Management Information System: Monitoring the output of the project is necessary. A
Management Information System (MIS) needs to have the capability of routinely
generating data on input and output performance and providing information to project
authorities at the provincial and national level.

Reports: A series of reports will be scheduled through out the project. Baseline data for
villages within the selected watershed project areas will be necessary in order to evaluate
the project. Baseline data will include social, economic and cultural data gathering that
will be used to produce information about the report. Case studies and time series data
about selected villages in certain sub-watersheds will be done later in the project.
Evaluation reports on the use of technology and training will be important to evaluating
the success of the project. Natural resource assessment and planning tools will be
developed during the project and their use documented.

Staffing Needs: The best approach will be to have a multi-disciplinary team in country.
The team would not necessarily have to be in country all at the same time. The team
would consist of (1-2) Conservation Agronomists; (1) Civil Engineer with experience in
the design and construction of roads and conservation structures; (1) Watershed Planner;
(1-2) Soil Conservationists; (1) Management Information Specialist; (1) Soil Scientist;
and (1) Team Leader who will be a liaison with the Executive Secretariat and the
sponsoring agency or organization in the Dominican Republic.

Short Term Assistance: Short-term assistance will be used to bring specialized
assistance to the project area to fulfill training, evaluation, assessment and reporting
needs. Rural Sociologists, Economists, Engineers and Cultural Anthropologists are
examples of short-term assistance required.



Term of the Project: The term of the project will be a minimum of 5 years. Year one
will be spent in start-up and getting technical assistance teams in the field. Years 2, 3 and
4 will be for implementation, with a midterm evaluation taking place in year 3.
Assessment of the project begins in year 4 with policy recommendations being drafted.

A regional workshop should be held in year 4 or 5. Year 5 is used for closing out the
project and preparing final assessments and policy recommendation. There will be a
national workshop in year 5.
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MANEJO DEL AGUA Y DEL SUELO EN LA REP(TBLICA DOMINICANA

Informe del viaje de reconocimiento del 2 al 10 de chlembre de 1998

Introduccién

La Republica Dominicana de 48,000 Km’ de superficie tiene 60 por ciento de su
territorio con tierras de topografia accidentada donde se da simultdneamente una
creciente disminucion del drea con vegetacion permanente en favor de usos
intensivos, asociada a condiciones de lluvia de alta agresividad. Estas condiciones
originan el deterioro por erosién acelerada de los recursos de tierras y aguas, la
pérdida de capacidad de los embalses —de uso para irrigacion y generacion de
energia eléctrica, y la disminucion del flujo base de los rios en favor del incremento
de picos o avenidas que ocasionan inundaciones.

Este gérrafo aparece en la introduccion del informe de término de servicios del autor en
1984°. Han pasado quince afios y desde ese entonces se observa que no ha mejorado
sensiblemente las condiciones del pais para resistir eventos de la naturaleza que, como el
huracén Georges, aunque esporddicamente, hay certeza se presentaran nuevamente en
alguna oportunidad futura. Esta oportunidad puede ser el proximo afio, o cualquier afio. En
algunos afios los Huracanes se ven pasar sin tocar el pais, con alguna regularidad
continuardn las lluvias intensas responsables de la abundancia de agua en este pais pero
también de impactos dafiinos inevitables en algunos casos pero tal vez evitables, en otros,
cuando el agua resultante y los suelos por los que escurre se manejan bien.

El propésito de este informe es analizar algunos de los impactos del huracdn como
evidencia de la necesidad de formular e implementar sostenidamente politicas relativas a la
“ conservacién de los recursos naturales, en especial, el agua y el suelo.

Este informe preliminar incluye las observaciones del autor enriquecidas con las
discusiones de grupo del equipo, y dos Anexos. El Anexol, incluye una descripcion
resumida de las actividades realizadas en el periodo.

' Por Manuel Paulet Iturri, Especialista Regional del IICA. Recursos de Agua y Suelo; Gary Domian,
Assistant State Conservacionist, New Hamshire, USDA/NRCS; Manuel Rosales, Conservacionista
Especialista en Calidad de Suelos y Aguas, Colorado-USDA/NRCS;

? Paulet, M. 1984. FORTALECIMIENTO DEL SISTEMA DE RECURSOS. NATURALES EN EL
SECTOR AGRICOLA. Informe Final de Cooperacién Técnica. ICA/RD. Perfodo 1976-84. 32p
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Antecedentes

Este informe resulta de la visita de evaluacion de los efectos sobre el agua y el suelo del
huracdn Georges. A pedido del Representante del IICA en la Repiiblica Dominicana,
Rafael J. Marte, en virtud del Convenio IICA/USDA de 1994, se conformé un equipo
compuesto de dos técnicos del Servicio de Conservacién de Recursos Naturales del
Departamento de Agricultura de los Estados Unidos (USDA/NRCS): Gary Domian,
Conservacionista Asistente del Estado de New Hampshire, y Manuel Rosales,
Conservacionista del Estado de Colorado. La coordinacién fue realizada por Manuel Paulet
Especialista Regional del IICA en Suelo y Agua con sede en Costa Rica y Otto Gonzalez
del Servicio Agricola para el Exterior del USDA. Al equipo se sumaron tres técnicos de los
organismos cooperantes en el pais: Héctor Melo, de la Divisién de Manejo de Cuencas del
Instituto Nacional de Recursos Hidraulicos (INDRHI); Teéfilo Payano y Méaximo
Portoreal del Departamento de Inventario de Recursos Naturales (DIRENA) de la Sub-
Secretaria de Recursos Naturales de la Secretaria de Estado de Agricultura
(SURENA/SEA).

Observaciones y Discusién

Los estragos del huracén, los suelos y el agua.

Arboles: En las laderas de partes altas de las cuencas, se observaron gran cantidad de
arboles cortados, con las ramas rotas o sin ramas, pero también muchos arboles caidos y
muchos arboles con sus raices depositados en los cauces de los rios, aguas abajo, en
muchos casos detenidos por estructuras de cruce como puentes y caminos. Se podria
concluir que el viento huracanado “rale6” la foresta en extensiones considerables (caso
notable el de las lomas de Villa Alta Gracia). Los arboles asi caidos han constituido un
peligro adicional —durante el huracén, durante las lluvias posteriores, y en el futuro si no
son removidos- originando obstrucciones al paso del agua, conformando embalses
temporales, desviando el agua y originando o contribuyendo a las inundaciones en la vera
del rio, precipitando la falla de estructuras y descargas o desembalses rapidos, en momentos
en que el peso del agua es mayor que la resistencia de la presa temporal.

Suelos. En las laderas de las partes altas de las cuencas, se observaron numerosos
deslizamientos, -notables por las manchas de color de tierra colorada sobre el color verde
de la foresta o vegetacion natural de tipo arbustivo; en algunos lugares se observé erosién
severa sobre terrenos de cultivo -notable por la gran cantidad de surcos de recorrido
sinuoso en el sentido de la pendiente de los terrenos. En algunos lugares se observa roca al
descubierto, o manchas blanquecinas que se confunden con el color de la tierra en las
laderas (indicando la presencia del substrato de material calcéreo). Estas no
necesariamente vinculadas con los efectos del huracan sino manifestando el efecto de la
erosion cotidiana resultante del uso inapropiado de estas tierras. Estos suelos y otros donde
se observa afloramiento de rocas, ya estan “listos™. Ya no hay capacidad de

3 Aunque el recorrido no lo incluye, el paso del avién en el camino hacia EU el dfa 10 de diciembre
temprano, permiti6 observar el uso intensivo de las tierras en las laderas de la sierra central que contribuyen al
rio Yaque del Norte (la Linea Noroeste). Habria que evaluarlo, mas da la impresién de un paisaje desvastado
donde la erosion ya hizo efectos irreversibles en grandes extensiones.
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almacenamiento de agua por infiltracién y por tanto, son superficies casi impermeables
donde el coeficiente de escurrimiento es casi la unidad (la lluvia que cae escurre casi
inmediatamente). Tampoco parecen ser soporte adecuado para el crecimiento de arboles de
crecimiento vertical y raices profundas.

Avenidas e Inundaciones.

Indudablemente, los estragos mayores no son solamente aquellos del viento huracanado
sino de las lluvias que se presentaron con suficiente duracién para humedecer en toda su
profundidad el poco suelo que queda en algunas areas dejando la superficie expedita para la
accién destructiva de lluvias subsecuentes de alta intensidad*. En estas condiciones, el
empuje del viento durante el huracan explica la caida y el “raleo” de los arboles. Los
deslizamientos son la caida de porciones de tierra en las pendientes cuando su propio peso
vence la resistencia de substratos inferiores. La baja capacidad de almacenamiento de agua
de la superficie en las cuencas altas debido al pequefio espesor del suelo, a veces con roca o
arcilla de substrato, y la baja densidad de la vegetacién determinan un alto coeficiente de
escurrimiento, de manera que la ocurrencia de altas intensidades de lluvia en momentos
determinados tuvo como respuesta la presencia de flujos “pico” o extremos en muchas
cuencas. La ocurrencia simultinea de estos “picos” en cuencas tributarias del mismo rio
explican las grandes avenidas que se dieron —ayudadas por las obstrucciones en el paso del
rio, afectando poblaciones, estructuras y campos de cultivo. Estos efectos naturalmente son
graves donde por falta de prevision estuvieron ubicadas poblaciones y campos de cultivo en
el cauce “seco” del rio. Esto es evidente en Montes de Oca, Mesopotamia, y Tamayo entre
otras poblaciones afectadas. No es menos evidente en los dafios sobre campos de cultivo
localizados en los cauces secos de muchos torrentes que ahora se ampliaron por accién de
las avenidas, y naturalmente en los cauces de los rios observados en el viaje como Jimenoa,
Tireo, Bani, Ocoa, Tabara, y el Yaque del Sur y sus afluentes, el San Juan y el Maguana.

Conclusiones y Recomendaciones

La relacion entre las observaciones sobre los drboles con aquellas sobre los suelos y los
efectos de las avenidas o “picos” de los rios dio lugar a discusiones entre los miembros del
grupo. Por lo menos estuvimos de acuerdo en las siguientes conclusiones y
recomendaciones generales:

(1) Los programas de “forestacién” debe tener en cuenta las caracteristicas de los suelos.
No necesariamente todos los suelos son apropiados para la siembra de especies
forestales; por lo menos, algunas especies son mas apropiadas que otras teniendo en
cuenta las caracteristicas y el espesor del suelo. Es muy probable que la erosion que se
ha producido en el pais en extensiones considerables, no necesariamente con este
huracén, ya ha tomado cuenta del espesor del suelo dejando muy poco para el
establecimiento de plantas que, cuando alcanzan una determinada altura se vuelven

* Aunque de vientos (nada despreciables) de menor velocidad que el Huracdn David (el mas grande del siglo)
que azot6 el pais en 1979, el Georges se caracterizé por haber cubierto el pais de cabo a rabo y por su lentitud
de desplazamiento por lo que las lluvias intensas fueron de mucho mayor duracién.



I8 — Manejo del Agua y del Suelo en RD y Huracén Georges — [ICA/USDA-SEA/INDRHI - 21.12.98 4

muy susceptibles de ser tumbadas por el viento por falta de sustentacién —las raices no
pudieron extenderse.

Lo anterior sugiere las dos siguientes recomendaciones,

(2) Es necesario la constitucion o fortalecimiento de un equipo —que puede ser de
cooperacién con Universidades y otras organizaciones, que se dedique a estudiar,
experimentar y recomendar con base en la preservacion de los eco-sistemas nativos, las
especies de vegetacion apropiadas para las condiciones de los suelos y micro-climas
existentes en las cuencas.

(3) Se recomienda la constitucién de un equipo —que deberia ser cooperativo con otras
organizaciones de investigacién y los propios destinatarios, que se dedique de manera
sistemética a estudiar, producir, recolectar y difundir informaciones detalladas de los
suelos y su comportamiento para los distintos usos en todo el territorio del pais.

(4) Dadas las condiciones de bajo almacenamiento superficial de las cuencas, la presencia
de “picos” o avenidas rapidas serd cada vez mayor en las cuencas de la Republica
Dominicana. Por tanto, es probable que los sistemas de prediccién en tiempo real con
estaciones telemétricas hacia centros de control sean de efectividad limitada y, sin
excluir éstas como apoyo, sea necesario recurrir a otras metodologias de prevencién de
dafios que contemplen el incremento de la capacidad de almacenamiento en pequefios
tributarios (mediante estructuras donde sea posible y seguro) para retardar el
escurrimiento y los tiempos de concentracién de areas grandes, y la adopcion de
medidas econémicas y de politica que desmotiven el uso intensivo de tierras en las
cuencas altas. Por ejemplo, el uso de précticas de control de la erosién de tipo
vegetativo y aun las practicas mecanicas son convenientes, pero son practicas que
pueden motivar el uso intensivo para cultivos anuales. En San José de Ocoa se trabaja
de esta manera desde hace 30 afios. Ahora se pueden observar resultados satisfactorios
y hay una gran tendencia aceptada por la comunidad hacia los usos de tipo permanente.
Pero, tal vez es demasiado tarde para otras zonas donde no hay las condiciones de
liderazgo por tanto tiempo que ha tenido dicho municipio. Por otro lado, y
simultaneamente, es necesario el establecimiento y actualizacion de zonas con
probabilidades de riesgos de inundacién en todas las cuencas, especialmente en las
planicies de inundacion. Entre otras cosas, ésta seria la base para el establecimiento de
seguros contra dafios pero también, la adopcién de procedimientos para el tratamiento
de emergencias. Los residentes sabrian a que atenerse segun el riesgo de la zona en que
se encuentran.

(5) Todo esto, sin decir nada de los caminos y estructuras, incluyendo presas, cuyo disefio,
construccién y mantenimiento debe corresponder a las caracteristicas de la hidrologia
de la zona en que se encuentren. En este tema el trabajo a realizar es muy grande y
seguramente esta contemplado. Pero, es necesario que exista alguna forma de la
comunidad verificar y entender lo que se hace al respecto. Naturalmente, siempre
habrén dafios que lamentar pero, es posible atenuarlos y estar preparados para resolver
los problemas cuando se presentan.
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P Naci de Conservacién y Manejo de Recursos Na es

La naturaleza de los dafios, su asociacion con la forma histérica como se han conducido los
usos de los recursos naturales en el pais induce hacia la necesidad de realizar cambios
importantes en el manejo de los recursos naturales. Recomendaciones de tipo técnico son
bienvenidas, como lo han sido en anteriores oportunidades, pero la historia demuestra que
éstas no se hacen efectivas de manera permanente. En la Republica Dominicana aunque la
intervencion de los organismos en el tema de la conservacién de los recursos naturales ha
dado muestras del mayor interés y profesionalismo, en muchos casos no se ha garantizado
que las medidas técnicas y aun aquellas de orden legal se cumplan de manera sostenible.

Por esta razon, hay poco que asegure que las recomendaciones anteriores se lleven a efecto.
Es mas, no seria extrafio que éstas ya hayan existido, se hayan presentado y discutido. Una
de las estrategias que actualmente se utiliza cada vez con mayor éxito es hacer a la
poblacion sentirse parte y responsable de las actividades, en este caso de la conservacién y
manejo de los recursos naturales. Es la estrategia de San José de Ocoa. Es la estrategia
actual de transferir, ya con algtn grado de éxito, la responsabilidad por el manejo de los
sistemas de irrigacion a los usuarios en el Yaque del Norte, en San Juan de la Maguana y en
otros distritos. Son las recomendaciones que coinciden con los Programas de la reunién de
Rio Eco-92 sobre el ambiente. Esa filosofia debe extenderse donde necesario a nivel
nacional con la idea de conseguir un mayor interés de los ciudadanos incluyendo su
participacién administrativa y financiera, manteniendo el gobierno el papel regulador,
promotor de las politicas, de apoyo técnico y financiero, y también de tutelaje irrenunciable
del patrimonio de la nacién.

Dentro de esta filosofia las recomendaciones anteriores caben junto con los demas aspectos
técnicos, sociales, econdmicos y ecolégicos que hacen al manejo integrado de las cuencas
hidrogrdficas. Pueden distinguirse dos Programas, o pueden formar parte del mismo: (1)
el Programa Nacional de Conservacion de Recursos Naturales, y (2) Programa Nacional de
Recursos Hidricos. En ambos casos éstos y sus componentes incluyen:

a. Las politicas, la legislacion de tipo estructural y de regulacion, para proteger los
derechos de los ciudadanos y asegurar el cumplimiento de normas; se incluye las
politicas y los mecanismos para conseguir el financiamiento sostenible —de la sociedad
que se beneficia, por ejemplo, de las medidas de proteccion de cauces, o de aquellas
para proteger las cuencas altas de la erosion proveniente de los beneficios de la
generacion hidroeléctrica, o los estudios para la delimitacion de areas de riesgo en las
zonas inundables, y otras como la administracion de los derechos de agua de los
usuarios y el control de su calidad.

b. La organizacién a nivel de los usuarios, a nivel de las cuencas o subdivisiones politicas,
a nivel de las regiones y a nivel nacional. En todos los casos de tipo participativo. La
organizacion incluye la conformacion de organismos locales para el propdsito
especifico de conservar los recursos, proteger, desarrollar y manejar los recursos
naturales de las cuencas, y también, el papel de los distintos tipos de organismos
publicos y privados de los sectores vinculados, tanto de tipo administrativo,
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empresarial, de servicios, de investigacion y asistencia técnica, relacionados con la
ejecucién de las politicas indicadas. Todos en un mismo programa de accién continua y
sostenible;

c. Los programas financieros de apoyo a la motivacién del cumplimiento de la legislacion.

El IICA en asociacion con otras organizaciones internacionales y nacionales, podria apoyar
en la formulacién de propuestas de un Programas Nacional de Conservacién de Recursos
Naturales.
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Anexol
Actividades Realizadas

Miércoles 2 de Diciembre. (Manuel Paulet, del IICA llegé de Costa Rica el dia anterior en
la noche)

En el IICA:

(1) Reunién con Rail Pineda del IICA quien estuvo a cargo de las coordinaciones
preliminares en el pais. Entregé documentacién sobre informes realizados por otras
organizaciones e informé sobre algunas reuniones para el Jueves 3;

(2) Reunion con Tedfilo Payano y Méaximo Portoreal del DIRENA/SEA sobre
informaciones existentes;

(3) Reunion con José Francisco Febrillet, Eliseo Gonzalez y Gilberto Reynoso, Comité
Ejecutivo de Cultura del Agua del INDRHI, asuntos a informar y asuntos pendientes:
el INDRHI no firmé todavia el documento de constitucién del comité de San Juan de la
Maguana; curso sobre cultura del agua en Santa Ana; Curso de capacitacién de
voluntarios para Quisqueya Alerta en San Pedro fue pospuesto debido al huracan —en
stand-by; la Organizacién Nacional de Profesores ha solicitado asociarse al Programa
de Cultura del Agua y estan dispuestos a colaborar con sus propios recursos; se
promoveran reuniones con el BID para examinar posibilidades de financiamiento en

apoyo del Programa;

Jueves 3 de Diciembre. (Los técnicos Gary Domian y Manuel Rosales, del USDA/NRCS
llegaron de USA a Santo Domingo el dia anterior en la noche)

(4) En el IICA. Reunién con Maximo Portoreal, Tedfilo Payano de la DIRENA/SEA y
con Orlando Aiiil del INDRHI, exposicién de los nombrados sobre el tema del huracan
frente al mapa de la Repiiblica Dominicana; Afiil presenté un documento sobre la
hidrologia durante el periodo critico en la zona de San Juan;

(5) En el INDRHI. Reunién con el Director Ejecutivo del INDRHI, Frank Rodriguez para
presentar al equipo que fue integrado desde ese momento también con Héctor Melo, de
la Divisién de Manejo de Cuencas, en representacion del INDRHI. Esta reunién fue
conducida por Rafael Marte, Representante del IICA en RD.

(6) En el BID. A las dos de la tarde el equipo se reuni6 con Sergio Mora, Gedlogo, en la
Oficina del BID quien explicé los trabajos realizados y entregé la documentacién
elaborada por este organismo. Puso a disposicién del equipo todos los archivos,
incluyendo la posibilidad de usar las facilidades fisicas dsiponibles. La reunién con
Sergio Mora permiti6 definir mejor el itinerario de visitas de campo, debido a los
reconocimientos ya realizados por ellos previamente tanto por via aérea como por
tierra. El banco esté preparando un préstamo de mas de US$200 millones para la
reconstruccion, incluyendo algunos componentes para restituir la capacidad operativa
de los organismos de servicio, entre ellos, la red de estaciones meteorolégicas e
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hidrométricas del INDRHI. El BID est4 interesado’ en apoyar las acciones de
planeamiento del uso de la tierra, en las acciones que conduzcan a la concientizacién de
la comunidad sobre la importancia de proteger los recursos naturales y, hacia la
promocién de politicas y su implementacién hacia el enpoderamiento local de la
comunidad para el desarrollo del territorio de su &mbito con apoyo del Estado. Les
gustaria que las acciones que se programen indiquen: quiénes estén involucrados, en
qué términos, cdmo medir el progreso alcanzado, quiénes son responsables.

(7) En la Embajada de USA. A las 4:30pm. Reunién con Kevin Smith (688 8090),
Agregado Agricola del USDA, reunién de intercambio de informacién.

(8) En la AID. A las 5:30 pm con Luis Gonzales, sobre politicas en general, y con Carleen
Yocum, Especialista Forestal del Servicio Forestal de los EU con sede en Puerto Rico.
Carleen esta destacada por un tiempo en la RD para hacer una evaluacién de los
impactos del huracan en los recursos forestales. Nos entreg6 copia del informe
preliminar y nos hizo algunas explicaciones de sus experiencias. Estuvo de acuerdo con
las 4reas a visitar por el equipo.

Viernes 4 de Diciembre (equipo constituido por Héctor Melo del INDRHI; Teéfilo Payano
de SEA/DIRENA, M Paulet, IICA; Gary Domian y Manuel Rosales del USDA/NRCS;
vehiculo Mitsubishi de doble cabina aportado por el INDRHI)

(9) Viaje a Constanza. Por la carretera central hacia Constanza, pasando por Villa Alta
Gracia, Bonao, y Tireo. Observaciones de foresta destruida, deslizamientos de diversas
magnitudes, inundaciones en la Ciénaga de Rio Frio y en Tireo, propiedades cortadas
por el rio, bancos de caminos en peligro, depésitos de sedimentos.

Sabado 5 de Diciembre (mismo equipo)

(10) Viaje a San José de Ocoa. Por la carretera hacia el Sur, entrando por Cambita
hacia los Cacaos, pasando por la Presa de Aguacate hasta Ocoa y de regreso a Santo
Domingo. Observaciones de tipo similar al viaje anterior. En una de las comunidades
se observo la destruccion de algunas viviendas y una escuela (27 fallecidos) construidos
en el cauce del rio a unos 30m aguas arriba del puente. Entre el puente y las viviendas,
paralelo a él, habia un tramo de carretera para vehiculos pesados con alcantarillas
debajo de ella. Dicho tramo produjo un embalse de la avenida de agua que sediment6 y
enterré las viviendas. Casi llegando a San José de Ocoa, en la montafia, nos
encontramos con personal de la Asociacion para el Desarrollo de San José Ocoa
(ADESJO), entre ellos su fundador, el Padre Luis Quinn y el Ingeniero Bonilla
(inseparables, ambos artifices del proyecto permanente “Ocoa”). Estaban en una
ceremonia de inauguracion de un asentamiento de productores conservacionistas a
quienes se les habian otorgado lotes de terreno para el cultivo de especies forestales y
frutales valiosos. En contraste con las cuencas anteriores, el paisaje en la cuenca del rio
Ocoa ya denota el cuidado conservacionista de sus pobladores. Un resultado que parece
tendra éxito en términos de su sostenibilidad.

5 Interpretacién de las notas del autor de este informe, basado en la reunién realizada, sin comprometer al
BID por estas afirmaciones.
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Lunes 7 de Diciembre. (se adiciona al equipo Maximo Portoreal de DIRENA/SEA, que
viajan con Jeep de la SEA)

(11) Viaje a Vicente Noble y Tamayo. Observacion de los efectos de las avenidas del

rio Yaque del Sur en las poblaciones aledafias al rio en su parte baja, cerca de Barahona.
Extensiones grandes de tierras y poblaciones afectadas por las inundaciones. Se
observa en todos los casos que se trata del paso del rio con caudales extraordinarios por
las 4reas inundables. En muchos casos las barras de sedimentos depositados en los
cauces por eventos anteriores han actuado de barreras de desviacion de las aguas y en
otros como presas para elevar el nivel del rio que invadi6 4reas nuevas, aunque siempre
de riesgo probable.

Martes 8 de Diciembre.

(12) Viaje a San Juan de la Maguana. El equipo fue a dormir a San Juan la noche

anterior. Reunién en las Oficinas del PRODAS con su Director, Leonel Duarte y el
encargado del componente de Desarrollo Agropecuario, César Paniagua. Leonel Duarte
acompaii6 al equipo al campo para observar los impactos de las avenidas en los
poblados de Montes de Oca y Mesopotamia (entre dos brazos del rio San Juan, cerca
de la ciudad). También se trata de poblaciones localizadas en el camino del rio. Ambas
estan destruidas. Los dafios que se observan a simple vista aparecen mayores que lo
observado en Tamayo. Luego fuimos a la unién del rio Maguana con el rio San Juan
donde hay un puente destruido y luego a la presa de Sabaneta donde se observa los
estragos de la crecida que pasé por encima del aliviadero de emergencia. Aunque las
estructuras de concreto se observan en buen estado, aparentemente no hubo previsién
sobre los efectos de una crecida sobre el conducto de tierra de salida del aliviadero el
que fue erosionado de manera impresionante. Se observa que fueron desprendidas las
alcantarillas que pasan por debajo del camino que atraviesa la salida del aliviadero.
Podria asumirse que esta rotura fue explosiva cuando el nivel del agua rebas6 por
encima de dicho camino, descargando una mayor cantidad de agua en un momento
dado que el calculado para el canal de salida. No se observaron dafios en las estructuras
de riego ni en los campos de cultivo.

Miércoles 9 de Diciembre.

(13) Presentacién sobre observaciones y recomendaciones preliminares. En el IICA

de las 9:00am a 12m. En reuni6én coordinada por Rail Pineda del IICA, los sefiores
Domian y Rosales hicieron una presentacion sobre las observaciones del viaje y sus
primeras recomendaciones. El material utilizado para dicha presentacién es el Anexo II
de este documento (traducido al castellano por quien escribe). Los asistentes fueron:
Maéximo Portorreal, y Teéfilo A. Payano, DIRENA/SEA; Juan Maria Grullén,
Departamento de Tierras y Agua, SEA; Yrene Lopez, Planificaciéon IAD; Héctor Melo,
ONAMAC/INDRHI; Manuel Paulet; Ratl Pineda y Rubén Nuifiez, [ICA; Gary Domian
y Manuel Rosales, USDA/NRCS; Esther Soriano, INDRHI; Carleen Yocum, Servicio
Forestal de los EUA y AID; Teéfilo Suriel, CEDAF (antes FDA). Estuvo presente
ademas un redactor-periodista del diario El Caribe.












