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1.0 WORK PLAN

1.1 Introduction

It is the Work Plan for the Regional Unit Project Coordinator Gulf Honduras (URCP) in relation to
the AProject Management System reported dTaans,
boundary Diagnostic Analysis (TDA) and Strategic Action Plan (SAP ) 0 . It contains
should develop team membefibdbnat € oma tuoasaln INC.MalSIs o r
Engineerso. This program is consistent with the one presented in the technical proposal and the
bodies of subsequent negotiation with the counterpart (22.04.08 in Puerto Cortes). In this context it

is noteworthy that the Mesoamerican Reef System (MRS) signed a SAP with the Central American
Commission on Environment and Development (CCAD) and has asked it counterpart in the
negotiations with the consortium that it will serve as a basis for the work to be conducted under this
project.

Since the preparation of this work plan requires the review of the bibliography concerning the issue
and it will involve various phases of this project, agreed with the URCP that this Work Plan
maintains a dynamic character, which allow adjustments during the same regarding the goals
outlined in the TOR. Thank you very particularly the commitment of the technical counterpart is
committed to supporting the Consortium in obtaining all the documents containing information
needed for the project.

There are four main products covered by this work plan and pointing towards them all activities that
are described:

Benchmark Gulf

Base Line

Trans-boundary Diagnosis Analysis
Strategic Action Plan

All activities of this work plan aimed at these products generally, noting that this Consulting
develops a specific product with the delivery of defining the sampling sites to identify major sources
of pollution (Map # 1).

1.2 Structure of The Consulting Team

The consortium International MarConsult, Inc. and CSI Engineers brings together a variety of
specialized consultants of various origins, being led by Project Manager, Dr. Belgis Chial as the
highest authority. He is responsible for approving and monitoring the activities of specialists and
submits to the URCP, reports and products required under the terms of reference of the
consultancy. Dr. Chial supported by a Technical Coordinator, Mr. Carlos Sagrera, who perform
technical functions such compared to consultants and eventually to the environmental specialist of
the URCP.

The Project Manager and Technical Coordination made regular visits to countries based project
with the aim of verifying the progress of the activities of the consulting team and participate actively
in the 3 workshops scheduled in the timeline of labor.
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The consortium will have a local office, located in Port Cortes headed by a local coordinator (Mr.
Elvin Torres) who is responsible for administrative matters, support in gathering information, and
general support of the activities of the consultants and will continue in coordination with the URCP
through environmental specialist.

Following the approach of dynamic Work Plan adopted, the coordination submitted to the
environmental specialist URCP probable dates of regular visits to be carried out at ports, field visits
in areas of the Gulf of Honduras selected, as well as institutions or agencies who may be entitled in
each country Project. Those dates will be determined by mutual agreement between both sides.

There will be support by a technical specialist in information technology (IT), Mr. Hector Polo, who
will be responsible for everything related to communications, reproduction and digitization of the
project documents.

1.3 Development of the Work Plan

This Work Plan includes four stages which coincide with the culmination in its Reports required:

1. Stage Diagnosis - Initial Report

2. Stage Analysis - Progress Repor

3. Preliminary Stage Proposal - Draft Final Report
4. Proposed Final Stage - Final Report

1.4 Stage Diagnosis

During May and June 2008, it will perform the collection and review of existing secondary
information, which will serve as a basis to develop the analysis and framed in the activities of the
consulting team. The technical coordinator of the project will be responsible for support the other
specialists agree to the request of the same and in constant communication with the environmental
specialist of the URCP.

To make a complete diagnosis, it will proceed to consult the sources following:

1. Records Plrawmsibeundary Difagnost i ¢ Anal ysi so prepar e

Associates I nc. ; Studi es about the Al mpr ovyeme
Gulf of Honduras Portso, p r ermpject Doadimenmtyaméng at e c |/
others.

2. Links to Internet sites containing information relevant to the project are: Hydrographic
Commission Regional Mesoamerican and Caribbean Sea - MACHC; Central American
Commission of Maritime Transport (COCATRAM); Central American Commission on
Environment and Development (CCAD); Project Mesoamerican Reef System (MRS) ;
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pages of port authorities in Puerto Cortes, Santo Tomas de Castilla, Puerto Barrios, Big
Creek and Port Belize; WWF, UNDP, UNU-INWEH, IMA, among others.

3. Conventions of the International Maritime Organization (IMO) in the field of Pollution
Prevention (MARPOL and his Annexes).

4. Interviews with key actors of the project and agencies and institutions related to the
project (The Nature Conservancy (TNC), Smithsonian Research Institute (STRI), Non-
governmental organizations (NGO), other projects taking place in the region, etc.).

During the first week of July is scheduled to make a first tour with consultants Consortium, whose
goal is to visit various ports of the calendar and specific environmental areas within the basin of the
Gulf of Honduras. The aim is to meet with key players in each country and also will be visiting the
institutions that make up the Regional Committee for Management of the project to be located in
the capitals of the three member countries (Belmopan, Guatemala City and Tegucigalpa). This
activity will be coordinated by mutual agreement with the URCP through environmental specialist,
indicating the consortium partners and manage those visits to agencies and authorities, in
agreement with the Coordinator-General, Mr. Elvin Torres, at the headquarters of the Consortium in
Puerto Cortes. The consultants allocated for this first visit are as follows:

Alexandra Tiribocchi - Environmental Management Specialist.
Sandra Castro - Specialist Pollution

Hugo Roche - Specialist in Environmental Economics.

Juan Carlos Rivera - Institutional Legal Specialist.

Alejandro Del Rio - Specialist Marine Biology

Isabel Villalobos - Environmental Specialist

Carlos Sagrera - Technical Coordinator

Elvin Torres - General Coordinator

ONoOk~WNE

This activity is approved by the environmental specialist of the URCP, Mr. Roberto Rivas, who
accompanied the team during their tour consultant. We ask the URCP, a list of contact details of
key players with the aim of being able to make the necessary arrangements for visits by the
consulting team

At the time of delivery of this work plan is currently in the programming agenda this tour with the
support of environmental specialist of the URCP and coordination of the Consortium. The dates
have been scheduled yet unconfirmed, are as follows:

Monday 30/06 to Wednesday 02/07 Guatemala

Thursday 03/07 Belize

Friday 04/07 to Tuesday 08/07Honduras

The diagnostic phase ends with the delivery of the Initial Report scheduled for the month of July
and the corresponding post informative workshop (Workshop # 1).
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1.5 Stage Analysis

During the months of August-September-October 2008, will mark the stage of analysis in which it
proposed to develop content for the various activities indicated in this Work Plan, which is limited
with the TOR.

The analysis culminates with the formulation of the Preliminary Trans-boundary Diagnostic Analysis
(TDA) and the Strategic Action Plan (SAP). During the same the consultants were carried out
techniques visits to the countries of the project, which will be coordinated in advance with the
environmental specialist of the URCP. An important event that takes place in the same is collecting
samples in the pre-selected stations, initially planned for August. The products on the stage of
analysis will be presented for approval at the Progress Report, whose delivery is expected by the
end of October. According to the Schedule of work immediately it will be planned to conduct a
workshop informative post (Workshop # 2).

1.6 Preliminary Stage Proposal

Between November 2008 and in February 2009 developed the so-called stage of preliminary
proposal which must integrate results and culminate with the Trans-boundary Diagnostic Analysis
(TDA) and the Strategic Action Plan (SAP) structured. It also stresses that it presents the
Information Management System (SGDI), which has been in gestation in previous phases
according to methodology as outlined in the framework. The products must be submitted for
approval in the Draft Final Report, whose delivery is expected by the end of February of 2009,
according to Labor deputy timeline. It is anticipated conducting a workshop informative post
(Workshop # 3).

1.7 Final Stage Proposals

Finally between February and March, 2009 includes the Final Report whose products the final
version of Trans-boundary Diagnostic Analysis (TDA) and Strategic Action Plan (SAP). The stage
also includes the assessment of compliance with the objectives of URCP, as well as disclosure of
manufactured products via the Virtual Center Information (VCI). The final products listed will be
presented for approval at the Final Report, whose delivery is expected by the end of April 2009,
according to Labor deputy timeline.
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1.8 Product of the Works

. WORKPLAN -June 2008
1. Action Plan-Activities
2. Sampling Methodology

II. INITIAL REPORT - July 2008
1. Bio-geochemical Framework Diagnosis
2. Physical Framework Diagnosis
3. Contamination Framework Diagnosis
a. Characterizing maritime and port sources caused by shipping and port
operations.
b.  Characterizing the terrestrial sources contamination
4. Socioeconomic Framework Diagnosis
5. Legal Framework Diagnosis
6. SGDI Framework
a. Development of prototype CVI/ GIS.
7. Ecosystem Framework Diagnosis
a. Functional and Structural Analysis Ecosystem
b Biodiversity and endangered species list
C. Rates of reef degradation
d. Developing layers of GIS
e Environmental sensitivity Updated Maps

lll. PROGRESS REPORT - October 2008

1. Bio-geochemical Framework Diagnosis
a. Collection of samples
e Processing, sample analysis and reporting of results
e Tabulation of results and graphics
e Analysis and interpretation of results
2. SGDI Framework:
a. Preparation and testing Databases with spatial data and remote access
b. Receipt of geographic information to the CVI/ GIS
c. Conversion spatial data SGDI
3. Preparation of preliminary TDA
4, Legal Framework
a. Operating System
b. Identifying legal causes
c. Provision for legal information SAP Definition
1. Environmental Management Framework
a. Establish policies and measures to reduce pollutants
b. Establish policies and measures for legal reforms in relation to Trans-boundary
contamination problems
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Ecosystems Framework:

Preparation of preliminary SAP

a. Recommend local, national and / or regional efforts to prevent and control
contamination.

b. Proposal for sustainable funding, monitoring plan and follow-up actions to prevent
and control pollution.

N o

IV. DRAFT FINAL REPORT i February 2009

1. Integrity of the physicochemical and biological results to the baseline information
2. Completely structured TDA

. Completely structured SAP

. Defining a project portfolio

Definition legal institutional and policy reforms for cross-border problems
Definition monitoring plan and monitoring of management indicators
Definition of local and regional actions in a sustainable funding framework

®oo o

3. Framework SGDI

a. Implementation of data entries primary CVI/ GIS
b. Development of the final product SGDI

V. FINAL REPORT i March 2009

1. Final TDA
2. Final SAP
3. Evaluations, Compliance, Obijects.
4. SGDI Framework
a. Drafting manuals GIS / CVI/ Training
5. Disclosure Final TDA-SAP

1.9 Information Workshops

It was planned in agreement with the URCP conducting workshops 3 of information in each of the
countries members of the project. The Consortium IMC-CSI suggests possible invitees to them and
URCP materialize invitations. The organizational expenses will be borne by the Consortium and the
number of participants is estimated by the URCP in approximately 15 persons each, focusing
mostly on the public of the host country. The Consortium will be responsible only for the expenses
of stay and shipments of 3 focal points of each country in each of the workshops.

Initially the Consortium proposes achieving the same line as follows:
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Workshop # 1 i Advance Informative Workshop: A Cur r ent State of Gul
(environmental, social i economic and legal point of view, with emphasis on the identifying the
regional ecosystems and the current state of contamination)

Place: San Pedro Sula (Honduras) - August 2008

Workshop # 2 1 Presentation of "Trans-boundary Diagnhostic Analysis" (TDA) and the
"Strategic Action Plan" (SAP) in its preliminary versions
Place: Belize City (Belize) - October 2008

Workshop # 37 Presentation of "Trans-boundary Diagnostic Analysis" (TDA) and the
"Strategic Action Plan" (SAP) in its final versions
Place: Guatemala (Guatemala City) - February 2009

1.10 Meetings Planned

Consistent with the terms of the negotiating meeting the Consortium IMC-CSI is participating
together with the different events in URCP Project Gulf of Honduras direct and indirect relationship
with the current project. Below some of these events:

1. Meeting of Synergies (Belize City i 28.05.08)

Programmed as part of the Workshop on Strategies for Communication from the specific
Consulting, meets at 4 Consortiums with active projects in the Gulf Honduras Project: the
aforementioned on Communication Strategy, the Network of Key Players, the Risk Navigation
Project and the TDA-SAP Project. It seeks to achieve synergies in the results and expected outputs
of each consultancy and align with the overall objectives of Project Gulf Honduras.

They attend: Mr. Carlos Sagrera (Technical Coordinator) - Elvin Torres (General Coordinator) -
Mariano Diaz (IMC Representative in Guatemala)

2. Regional Workshop on "Assessment, monitoring and management of persistent organic
pollutants (COP) and Persistent Toxic Substances (STP) in coastal ecosystems of the Caribbean
region" - Chaguaramas, Trinidad and Tobago (10-12.06.08).

They attend: Mr. Belgis Chial and Alejandro Del Rio

1.11 Monitoring Program

It is planned to collect samples during the month of August (from Week 11.08), where their
estimated useful life of 3 weeks. In accordance with the negotiation with URCP, monitoring will
be done once and not on a temporary basis; this responds to several factors as is the fact that
comparisons applied, can be performed in this manner because the time (3 years) between the first
report of data for the Mesoamerican Reef System (MRS) and the current date allows for possible
trends occurred, coupled with this in accordance with the date on which the project formally begins,
one can not contemplate the dry season.
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The need to compare the results, this project aims to implement the sampling and analysis
methodologies established by the World Wild Foundation (WWF), as well as established by the

MRS project, which has been ratified by the respective representatives, Mr. Carlos Morales and Mr.
Roberto Rivas respectively and the Director of this Project.

Team:

Dr. Belgis Chial 7 Lic Sandra Castro i Lic Alejandro Del Rio - 1 technical support - 1 officer

CESSCO - 1 officer Adm. Puerto Cortes - 1 Local Coordinator (Mr. Elvin Torres - Honduras and
Belize; Mr. Mariano Diaz - Guatemala)
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3.0 ECOSYSTEM FRAMEWORK IN THE GULF OF HONDURAS

3.1 Work Plan

For the development of the topics listed in the "Request for Proposals" concerning ecosystems in
the Gulf Honduras (Diagnostic Marco Biogeochemical), there will be a methodological approach
focused on two levels:

U  General: bibliography review(1)
U Particularly: Particular methodology for request item (2)

3.1.1 General:

Since identified technical papers, they will deepen the search with references that are mentioned in
the documents referred to by involving local regards it is expected that this search, consist mainly of
documents in print and information technical. The bibliography identified and revised form part of
the theoretical framework Module Ecosystems in the Gulf Honduras, allows access to references to
discuss areas for determining the structure, function of ecosystems and rates of degradation of
coral reefs.

For the identification of general area bibliography, concerning Costal Ecosystems and Marine of
Gulf Honduras (GH):

- We will visit the websites of projects SAM and TNC/MAR, will do an advanced searches in
websites international, using keywords (Gulf Honduras, Coral reef, mangroves, sea grasses,
etc.).

- There will be review the different documents in the website of SAM with the Gulf Honduras
Ecosystems.

- There will be searches for sources of information containing maps, satellite imagery and / or
aerial photographs of coastal and marine ecosystems of GH.

- It will do a bibliography review from red list UICN for the Caribbean zone.

- We will do a methodology review about develop of the sensibility environmental maps to
identify the study area.
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3.1.2 Particular:

3.1.2.1 Identification and classification of Marine and Costal Ecosystems

According to the bibliography and interaction review with other areas in this module, we will do a list
(Table 1), with main features of coastal and marine ecosystems identified in the project area. Based
on the results obtained in the bibliography review, the Marine and Costal Ecosystems will be
identified and classified to mapping in the GH according to their hydrology features (example:
depth), physical-chemical (example: sediment type, salinity) and biological (presence of corals, sea
grasses, mangroves). In count on satellite images or aerial photos will be used to verify the
classification developed in accordance with the characteristics mentioned above.

Since ecosystems identified and the items contained in Table 1, it will develop a GIS with different
layers that containing different marine ecosystems and coastal GH. Each layer is formed by a type
marine ecosystem and / or coastal

TABLELl: Marine and Costal Ecosystem of the Gulf Honduras. According with result of the
study.

Ecosystems Count r| Geography *Area(km) Structural Functional Protected Vulnerability
name Location Indicator Indicator Area
(exemple)
Lat-Long) (exemple)
Mangroves Punta richness*, Bio-mass*, Yes/no High,
Manabique Diversity*, Production* intermediate,
Guatemala low*
Species
endemism*.
Coral Reef Gloover reef
Belice
3.1.2.2 Determination of Structural and function of the Ecosystems

Determining the structure and function of ecosystems will be conducted based on information
available from the monitoring developed under the project SAM; it will be analyze the data
generated under the GPA, present at the Baseline and available at site www.mbrs.org.bz

Data pertaining to the places of the area of study will be analyzed (Rio Sarstun, Omoa, Port
Honduras, Gladen Spit, Glover reef., Sapodilla cayes, South water cays Punta Manabique, Utila,
Filthy Key). They will be quantified descriptors common of structure of ecosystems (list and
richness of species) in coral reefs and mangrove swamps (list of species of autotrophic and
heterotrophic organism present). They will be determined a functional indicators of ecosystems of
sea grasses and mangroves (biomass). They will be make an unvaried analysis to determine
seasonal or annual differentiate, analysis multivariate to order them Ecosystems / places mention,
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according with their distinctive characteristics (richness, biomass, other).

Comparisons with the

previously specific results in the framework of the PMS will be carried out and existing in the study
of base-line.

It will generate indicators that reflect the structure and function of ecosystems will be analyzed and
incorporated into GIS layers relating to marine and coastal ecosystems of GH.

3.1.2.3 Biodiversity and Species in endangered

According with the bibliography review and what is indicated in the IUCN Red List for the
Caribbean; a list of species threatened or endangered species present in the GH. We will used the
community wealth descriptors and a list of species identified in the preceding paragraph, its status

shall establish according to IUCN Red List on the state of conservation and endangered species
made for the tropics.

3.1.2.4 Protected areas (of the ports and marine programs)

According with the bibliography review developed it will identify existing protected areas in different
countries. The different areas with a position geography, it will be deployed in a SIG layer of marine
and coastal ecosystems GH.

It will be included in the SIG coastal and marine ecosystems of GdeH a layer corresponding to
ports and marine routes whereas areas of overlap with these priority areas for conservation, as
vulnerable zones anthropogenic impacts pollutant discharges by chemical or biological.

3.1.25 Status of Vulnerability Rates of degradation of coral reefs

According to data analysis of coral reefs of the selected sites, they are determined in health status
according to the presence / absence of disease present in PMS and the Baseline

There will be interactions with the working group of Contamination to identify potential contaminants
that impact on coral reefs and not included in the PMS and the baseline.

3.1.2.6 Maps of environmental sensitivity

We will adapt the maps made by TNC for the project area of the Mesoamerican Reef, the study
area GH. These letters deemed sensitive by habitat, biotic resources vulnerable to oil exposure and
resources vulnerable in terms of recreational, commercial and human subsistence.

Different maps re-scaled the study area, will be geo-referenced, it was placed in layers and build a
GIS for environmental sensitivity GH compatible with the GIS marine and coastal ecosystems.
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4.0 PHYSICAL AND BIOGEOCHEMICAL FRAMEWORK - WORK PLAN

According to the terms of reference (TOR) this part of the work requires an exhaustive

bi bliographical revision basically b aTsaasdboundary t h
Anal y s i Associaed\Ibct i Woods Hole Group, 2003), "Analysis of the Mesoamerican Reef
Basins (WRI 7 ICRAM, 2006), the products developed under the "Mesoamerican Reef System

( MRS) 0 p'rExjoecRegi onal Assessment of the Mesoamer.
Conser vancy) , ifMesoamerican R e e tudiesSgordtctean by BMatecei L i|ne 0
Valencia Port under the project "Improvement of Environmental Management at the Gulf of
Hondur as P o r-02646RSYaAdlotier rel&ed studies.

[(]
—

Based on these documents and other specific material that will be collected through the
bibliographic revision to be carried out in the framework of this consultancy, a physical
characterization of the land drainage basins discharging their waters into the Gulf of Honduras
(which will include climatic, geomorphologic, hydrological, geological and soil aspects) and of the
marine part of Gulf that forms part of the study area into consideration (including various
oceanographic aspects such as the characterization of maritime climate, flows systems and the
morphological and geological characteristics) with special attention to the characterization of
coastal processes, and in particular to identification of the coastal uses and existing problems
(coastal erosion, as an example).

The revision to be carried will reflect both the existing information as well as the added value of the
review itself, whose primary objective will be critical analysis - technical and scientific 7 of the
gathered information.

4.1 Specific objectives:

C Characterization of the physical framework with the aim of provide information to support the
identification and characterization of sources of the land and marine pollution sources.

ACTIVITY: Elaboration of the Physical Framework Diagnosis (an integral part of Bio i
Geochemical Framework Diagnosis):

1) Tasks to develop:

¢ Exhaustive bibliographic review and analysis of the previously developed studies:
[ Compilation of bibliographic and cartographic information
[ Analysis of the previously developed studies:
[ i Pr el i TmansabaundaryAnal ysi s o0 ( Ab tWobdsdHaoeGroam, 2083), | nc .
[ "Analysis of Mesoamerican Reef Basins (WRI T ICRAM, 2006),
[ Reports developed under the "Mesoamerican Reef

ASi stema de Manejo de Datos e Informaci - -n. Establ eci mi ento en ito¥AD&d8)a de Base, Pl
y Plan de acci - n B$toyeatd @tfo deslonuPaAE) 0

18




-

=

il

Csi

cs}

Ingenieros

=k

E
-
=)
-
-
s

[ Eco Regional Assessment of the Mesoameri can Reef Syste
Conservancy)
[ ifiMesoamerican Reef System Base Linebo

Studies conducted by Alatec i
Environment al

Valencia Port under the project "Improvement of

Management at t heO0O263&RE)f of Hor

¢ Integration and evaluation of the information

2) Products to develop:

¢ Physical Framework Diagnosis including:

[
[

The climactic characterization of the region

The identification and characterization of the drainage basins contributing to the Gulf of
Honduras with special emphasis on the quantification of the river (liquid flow) and
sediment (solid flow) discharges.

The geomorphologic and geological characterization of the region

The Gulf of Honduras coastline characterization including the identification of the
dominating coastal processes and the main problems associated with the coastal area
(for example: coastal erosion and problems associated with urbanization and
infrastructure developing, etc.)

The Gulf of Honduras characterization, itself, from the standpoint of the physical and
chemical properties of the seawater, the surface sediment types and dominant physical
processes (tides, waves, coastal currents and / or oceanic).

Characterization of current state of the marine areas adjacent to the main ports of region
(Big Creek and Belize City Port in Belize, Puerto Barrios and Puerto Santo Tomas of
Castilla in Guatemala and Puerto Cortes in Honduras)

¢ Cartographic products:

[ Identification and preparation of the map products to be incorporated into the

"Geographic Information System"

ACTIVITY - WORKSHOP 1: Advance Informative Workshop: fAiCur r ent St ate
Honduraso (envi riostonamnictaad legal pant of aview, with emphasis on the
identifying the regional ecosystems and the current state of contamination)

C Active participation through the submission and presentation of the "Physical Framework
Diagnosis" report
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ACTI VI TY:
Action Plan" (SAP)

Pr dmaesfbaundaryi afgndst i ¢ An aand the "StoatedicT D A

¢ This activity is aimed at understanding how the system works, identifying the causes and
effects of Trans-boundary environmental degradation (especially pollution), and providing data
and key tools for the definition of the "Strategic Action Plan". To develop these goals an active
multidisciplinary work is foreseen. Such multidisciplinary work will be aimed at the
understanding of the Gulf of Honduras behavior as well as the understanding of the causes
and effects of environmental Trans-boundary degradation (especially pollution) both with the
aim of contribute to the identif i coacernirgihe Guif
of Honduras physical framework. The emphasis will be given to: a) the definition of the
potential vulnerability of the study area and the contribution to update the existing Gulf of
Honduras sensitivity maps and, if necessary, new maps well be developed, and b) the proposal
of the necessary activities to resolve the environmental problems previously identified.

ACTIVITY: Workshop 2: Presentation of "Trans-boundary Diagnostic Analysis" (TDA) and
the " Strategic Action Plan" (SAP) in its preliminary versions

G Active participation

ACTIVITY: Processing and analysis of the information obtained during the field and laboratory
works (primary information) developed during this consultancy

C Active participation in the analysis of the information, particularly the one related to the
"sedi ment 0 matri x

ACTIVITY: Preparation of the "Final Report" related to the "Trans-boundary Diagnostic Analysis"
and the "Strategic Action Plan"

C Active participation

ACTIVITY: Workshop 3: "Trans-boundary Diagnostic Analysis" (TDA) and the "Strategic
Action Plan" (SAP) in its final versions

C Active participation
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5.0 CONTAMINATION FRAMEWORK AND SAMPLING

5.1 Sampling Methodology

51.1 Introduction

The proposal Preliminary Plan of sampling campaign included in this report, is focused on
complementing existing information on contamination of Gulf Honduras, to be subsequently able to
raise sufficient action strategies for the control and prevention contamination of water.

The economic activities that take place in Gulf Honduras and its basin are closely related to the
environment and at the same time it generates an impact upon itself.

Such is the case that aquaculture, fisheries and tourism require good water quality for their
sustainability, while industrial activities, discharges of sewage, municipal solid waste in urban
areas, harbor operations, maritime transportation, as well as loads of sediments and pollutants from
the watercourses can affect the environment in a negative way.

Within this frame it is identified as a priority to establish baseline water quality and benchmarks of
the current state of the Gulf on pollution levels, through the determination of those parameters
identified as relevant considering the (quite) economy of the regional coast of the Gulf of Honduras

5.2 Objective and Reaches

The general objective of the sampling is the generation of new information (primary information)
that permits an initial identification of the substances that can endanger the interest resources. The
subsequent evaluation of data generated in this primary screening, will allow for identification of
critical aspects of water quality in the coastal region of the Gulf of Honduras, which is in close
dependence on end-use allocated to water resource according to activities of the basin.

This qualitative and quantitative determination of the current state of contamination in the area of
study will be conducted based on determination of physical parameters, chemical and biological
parameters in different environmental matrices, including extraction and analysis of samples of the
water column, sediment and biota.

The data bases comparative prior to the study State Base Line of Mesoamerican Reef System
(MRS), will be obtained through a sampling campaign to be conducted in the rainy season, this
being the time of maximum discharge of rivers.
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5.3 Vocabulary

For the purposes of this report the following definitions are established:

Sample: It is the aliquot of a means that is extracted from a sampling point for its analysis in a
laboratory or field. A sample can be stored in more than one container, depending on the
parameters that will be analyzed.

Sampling: ltds the set of samples that are extract

a specific target. It is also called sampling campaigns.
Monitoring: It is a set of samples that correspond to a specific program.

Site or sampling point: it is a point in space within a body of water which extracts a sample. It is
defined by latitude, longitude and depth.

Sampling Station: It is the geographic point where it is located one or several sampling points. In
lakes and marine areas are all points on the same latitude and length but at different depths It is
considered a sampling station. In a river station is considered all the points that are extracted in a
same cross section.

Water Quality Parameter: Any measurable or quantifiable characteristic that serves to
characterize the quality of the water in a point of a water body.

Parameters in-situ: They are the water quality parameters that are determined directly in the water
body without requiring the removal of a sample.

Laboratory Parameters: They mental sample.

Analytical techniques: they are the analytical techniques adopted to determine the values of
laboratory parameters.

Preserving sample: It is the set of considerations to keep in mind the effects that a sample
guarantee physiochemical conditions so that the result of laboratory analytical technique applied is
representative of its value in the water body which such sample was extracted.

Conservation of a sample: It is the part of the preservation of the sample that keeps in mind the
conditions in which the sample should be handled for its transportation since its extraction to the
laboratory.

Chain of custody: It is the set of considerations to keep in mind to the effects to allow the
traceability of the sample and its results since the moment of the extraction until when it proceeds
the results, assuring at all time the quality of it.
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5.4 Identification of basins and sampling stations

54.1 Rationale for selecting basins and sampling stations

The area includes the project called System data management and information, establishment of
baseline, preparation of Trans-boundary diagnostic analysis (and Strategic Action Plan (SAP)
involves a mass of tri-national marine waters and coastal economic zones exclusive of Belize,
Guatemala and Honduras. This same area was previously considered in a study called
Mesoamerican Reef System (MRS), which among its objectives included the lifting of pollution
levels, representing the first baseline data reported for the 2004-2005 year.

During this project and in accordance with the requirements of the same, above and beyond the
need to identify the current state of pollution and also compare it with the reported by the MRS
project, to the exclusion zone which includes the project and that is delimited from the coast to an
imaginary line that extends from Punta ISOP in Honduras until the Port of Belize (Map 1). This
evaluation should focus primarily in the contamination generated by the ports, discharges of the
main rivers and the effects on coral reefs into consideration also with those sources of Trans-
boundary interest.

The identification of the localities of sampling was carried out considering three main aspects
identified in Reference Terms (hereinafter RT). The first one is the complementarily with prior
information in order to compare results. The second aspect considered is the representative ness of
the study area. The third aspect is the pressure with the environmental consequences affects the
coastal system as a result of port activities, primarily, as well as agricultural activities, industrial and
urban areas, mainly.

In such sense, the river basins and sampling stations were selected according to the following
criteria:

¢ High-priority basins according to information obtained in the study of Line Base of the State of
MRS

C Basins whose distribution is representative of affluent river basins to the Gulf of Honduras.

¢ Basins with potential negative environmental effects originated from the existing operations
port.

C stations with negative environmental affects due to other terrestrial activities
¢ (Different activities related to ships).

¢ Stations flow of rivers: Not affected by tides, representing the characteristics of the river in
cross section, located downstream in mouths.

C Stations shared by two or more countries.
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5.4.2 Criteria for selecting sites or sampling points

Once the location are defined (basins and sampling stations), the sample points were identified
These sites have been identified considering the following criteria:

¢ Existence of historical information site or sampling point.

C Representative ness watercourse to sample, avoiding areas with excess agitation, and dead
zones with very low water circulation.

¢ Avoiding accidental hydrographic areas.

Accessibility to the site sampling: existence of access roads, bridges, shore, boats, wading. It
points prioritize which has easy access to minimize the times of facilitating the transfer
campaigns.

Existence of data of great volume next to the site

L Q)

Distance to the laboratory.
Security for water access.
Accidents, affluent or spills that alter time.

O 0 0 O 0

Feasibility of use of bottles of sampling.

5.4.3 Sites or selected points of sampling

Thirteen stations are proposed, of which five of them relate to Puerto Cortes, in Honduras; port
Barrios and San Tomas de Castilla in Guatemala; port Big Creek and Belize, in Belize. Five other
stations correspond to the river mouths, Ulua, Chamelecon in Honduras; Motagua of Trans-
boundary Rivers between Honduras and Guatemala; Sarstin and Dulce rivers in Guatemala. Two
stations correspond to the coral reefs of Sapodilla and Punta Manabique. Finally, we select a
considered station like the control located in Guanaja Island as a protected area and distant from
the influence of direct discharges from polluting sources. Table 1 details the basins, stations and
location of sites sampled.
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Table 1. Stations and sites points of sampling
Country Basin/locality Bazi&%rea Station ID Site Lat.(GMS) Long (GMS)
Port Cortes 4a 1550 30 87 56 48
Gulf Honduras Port Cortes 4b 155030 87 56 48
Port Cortes 4c 1550 30 87 56 48
River Chamelecon 3a 1553 28 8747 44
Honduras Chamelecon 4,350 River Chamelecon 3b 1553 28 87 47 44
River Chamelecon 3¢ 15 53 28 87 47 44
River Ulua 2a 1554 35 874341
Ulua 21230 River Ulua 2b 155435 | 874341
River Ulua 2¢c 155435 | 874341
River Ulua Pta. 8a 1557 50 883316.4
Manabique
Reef Pta. Manabique | 8b 1557 50 883316.4
Reef e Pta. 8c 155750 883316.4
Manabique
River Sarstin 9a 1553504 | 885458.9
Sarstun 2,218 River Sarstin 9b 1553504 | 885458.9
River Sarstin 9c 1553504 | 885458.9
River Dulce 10 a 154856.4 | 884514.7
River Dulce ! Lake 3435 River Dulce 10b 154856.4 | 8845147
River Dulce 10c 154856.4 | 8845147
Guatemala River Motagua 5a 154322 | 881449
Motagua 2,141 Rover Motagua 5b 1543 22 88 14 49
River Motagua 5c¢c 1543 22 8814 49
Port Barrios 4a 1540 42 88 34 22
Port Barrios 4D 154042 | 883422
Port Barrios 4c 154042 | 883422
Gulf Honduras -Bay
Amatique Ec;;ttiﬁ:nto Tomas 8a 1541 47 883710
Port Santo Tomas 8b 15 41 47 88 37 10
Castilla
Port Santo Tomas 8c 1541 47 883710
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Country Basin/locality Ba?(n:n@)rea Station ID Site Lat.(GMS) | Long (GMS)
Castilla
Reef Sapodilla Cayes |11 a 16 09 54 8816 16
Reef Sapodilla 11b 16 09 54 88 16 16
Gulf Honduras Cayes
Reef Sapodilla 11c 16 09 54 8816 16
. Cayes
Belice
Port Big Creek 12 a 16 30 44 88 24 18
Port Big Creek 12b 16 30 44 88 24 18
Port Big Creek 12c 16 30 44 88 24 18
Port Belice 13 a 1729 40 881111
Port Belice 13b 1729 40 881111
Port Belice 13c 1729 40 881111
Site Control Gulf Honduras Island Guanaja la 16 34 47 854717

5.5 Environmental matrices and types of sample

5.5.1

General aspects

In the two stations that correspond to the coral reefs of Sapodilla and Punta Manabique, a
collection of White Ronco fish, whose species are Haemulon plumieri, will be made.

In all the stations, with the exception of the two stations of coral reefs mentioned, samples of water
and sediments will be collected.

Temporal samples will be not collected during the period that the study will last, in consideration
that the primary objective is to compare data collected in a punctual period defined during the years
2004 7 2005 with data being generated during a period timely post and for the year 2008.

Additionally, it is expected that the parameters of interest and indicators fluctuate significantly over
periods as short as the duration of this project, which it will correspond in its entirety to the real
rainy season. The previous thing is consequence to that the formal beginning of the project
corresponds at the beginning of the season in mention (April, 28), which does not allow considering
both seasons of the year. On the other hand, the temporary variation in concentrations of possible
polluting agents is subject that exist a gradual accumulation in the organisms and sediments,
nevertheless, this accumulation at present should be reflected after a period of three years that
corresponds to the interim since the first initial evaluation carried out by the program MRS and the
present study.
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55.2 Biological matrix

The fish White Ronco (Haemulon plumieri) has been selected as the kind used for determining the
bioaccumulation of pollutants because it has been reported by several researchers as a
representative body of coral reefs besides as a bioaccumulation of chemical substances such like
the insecticides, hydrocarbons and polychlorobiphenyls also because it is the same species that
was previously used by the MRS project. This species has been reported like an organism that is
developed in diverse marine ecosystems, like coral reefs, sandy prairies of talasia and, therefore is
a good bio indicator of the health of the mentioned ecosystems

553 Matrix water and sediments

The samples to collect in the rivers, from the mainland area were made in the mouths of rivers that
according to its route can provide meaningful and loads of contaminations that mostly going
through a vast population of the countries.

The stations will be relocated, so that these are representative of the continental discharges,
supporting to us in the vertical stratification of the salinity.

554 Type of samples

It was agreed between the parties involved in the project that samples of sediment, water and
tissue are of composite type, consisting of three sub samples per station and consistent with the
amounts required for analysis.

The samples should be adequate homogenized and processed of way such that enable the
obtaining of the real characterization of the station sampled, which will be analyzed by triplicate.

5.6 Parameters to analyze

In function of the delimitation of project area, the budget assigned, as well as it agreements during
the first meeting with the Unit Regional Coordination of Project (URCP), were selected the sources
and indicators of importance that were identifying previously in the project MRS and that besides to
permit to obtain a characterization of the contamination of the area of interest.

In such sense, the parameters to be determined for the compliance of the objective of monitoring in
considerations are grouped in two large types:
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¢ Parameters to determine in situ: are parameters whose measurement is making directly in the
body receiver through adequate equipment. Inside the present monitor there are included pH,
Temperature, Dissolved Oxygen and Conductivity.

¢ Parameters to determine in laboratory: these include a serious one of basic physiochemical
decisions, other which require of instrumental equipment for their measurement, as well as also
biological decisions.

5.7 Analytic tests and responsible laboratories

5.7.1 Technical criteria for the execution of different analysis

For selection of responsible laboratory for the execution of analyses the following criteria have been
utilized:

C Analytic methodologies: the decisions of different analytic will be making with methodologies
internationally validated.

¢ Detection Limits and quantification limits: this information is prominent since is necessary to
make the comparison of the concentrations evaluated with established standards in national
technical norms when they exist or in its defect with the concentrations that figure in the Boards
of Reference National Oceanic Atmospheric Administration (on NOAA), according to is
established in the numeral 6.3.3 of TR.

¢ Securing of analytical quality: the system of securing of quality of data implemented should be
harmonious to it established in the ISO/IEC 17025:2005 General requisite for competence of
trial and calibration laboratories. Such system will permit to assure the comparability of the
data generated, it should be contemplate aspects as:

) Execution of control

) Duplicates of samples

0 Percentages of recovery
) Reference material

) External control

) Accuracy and precision controls
) Accuracy graphics and precision control
) Calibration equipment

) Analytic uncertainty, among others aspects

ASi stema de Manejo de Datos e Informaci - -n. Establ eci mi ento en ito¥AD&d8)a de Base,

y Plan de acci - n B$toyeatd @tfo deslonuPaAE) 0

Pl

28




=

csl
Ingenieros

&
-
-
~ H
s
A
¥
-

5.7.2Laboratories responsible to make analysis

In base to the criteria before mentioned and the analysis carried out of the local capacities linked
within reach of analytic decisions included in the monitoring, were selected the following
laboratories with biological and physic-chemical capacities to carry out the analyses selected as
indicators of contamination:

o Center Studies and Contaminants Control Laboratory (CESCCO)

o This laboratory will be responsible to make the determinations of parameters physic-chemical
and biological

0 GPL Laboratory: in United States of America.

o This laboratory will carry out the decisions of insecticides, hydrocarbons and
polychlorobiphenyls.

5.7.3List of parameters and methodologies of analysis used in the different
environmental matrix

The following tables present the different parameters to analyze and the respective analytical
methods.
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Table 2. Parameters and analytical methodology to apply in sediments

Min. Samples Analytical Reference

Parameters Vol. Preservation technique |  ApHAT AWWA® EPA?
Cu 1000 mg * Cooled, , pH<2, FLAAS * 3050/7000A
Hg 1000 mg Cooled, pH<2, t<28 d CVAAS*! To define laboratory
Zn It included * Cooled, pH<2 FLAAS ' 3050/7000 A
As Cooled, pH<2 ETAAS* To define laboratory
cd It included Cooled, pH<2 FLAAS ! 3050/7000 A
Ni It included Cooled , pH<2 FLAAS ! 3050/7000 A
Pb It included Cooled, pH<2 FLAAS ! 3050/7000 A
PCB 250 mg cooled, dark, , t<7 d To define laboratory
Hydrocarbons To define laboratory
Aliphatic Total Extraction in situ
Hydrocarbons To define laboratory
Poliarométicos (PAH) cooled, dark, t<7 d
Hydrocarbons To define laboratory
total
Aldrin
Dieldrin
:Lir;i:z 1000 mg cooled, dark, t <24 hs ESP:)?B%?);E; A
DDT
Hexaclorobenceno

! American Public Health Association - Standard Methods for the Examination of water and Wastewater. 20 th Edition. 1998.
Environmnetal Protection Agency .Unitades Status.
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Table 3. Parameters and analytic methodologies to apply in water
. Reference
: Analytical
Parameters Sample Preservation Y APHA i AWWA®
Volume technique 4
EPA
Temperature ) ) Measurement in situ -
Sensorial
Conductivity ) _ Measurement in  situ -
Sensorial
Dissolved oxygen and % of ) ) Measurement in  situ -
the Sat. Sensorial
Salinity Measur.ement in  situ -
Sensorial
pH (water and sed.) ) _ Measurement in  situ -
Sensorial
Measurement in situ - Disco
Transparency - - Secchi
DBOg 1000 ml Cooled, t<24 h Potenciométtria * 5210 Ay B
Coliformes  termotolerantes 500 mi Cooled, <6 h P/memb_rane _flltratlon by | 9222 E
(fecales delayed incubation 1
Solid (Totals, Fixes and 1000 ml Cooled, t<7 d Gravimetric 1 2540 B
volatiles)
Solids ~ Suspended (Total, 1000 ml Cooled, t<7 d Gravimetric 1 2540 D
Fixed and Volatile)
Dissolved solids By calculation
Sulfide 500 mi Potenciométrico To define
laboratory
NO;- 1000 ml* Cooledt< 24 h Reduction by cadmium 45001 NH3 B
NH, + It included Cooledt< 24 h | trimetric 4500-NH3 C
4500-N c, 4500-
Total nitrogen kjeldahl It included Cooledt< 24 h NH3 B, 4500 NH3
C2
PO, = 500 ml Cooledt< 24 h | Colorimetric, acid digestion 4500 P-D
i ' 5520 B
Oils and fats (extractable in 2000 ml Cooled t<24 h Gravimetric
hexane)

3 American Public Health Asiciation - Standard Methods for the Examination of Water and Wastewater. 20 th Edition. 1998.
Environmnetal Protection Agency .Unitades Status.
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Table 4. Parameters and methodologies to apply in biota

Sample . Analytical Reference
Parameters Preservation
Volume technique NOAA®
Cu 1000 mg FLAAS! NOAA
1 To define
Hg 1000 mg CVAAS laboratory
7n It included FLAAS ! NOAA
It included t=24 hr T .
1 o define
As Cooled <4 °C ETAAS laboratory
cd It included FLAAS ! NOAA
Ni It included FLAAS ! NOAA
To define
PCB 250 mg laboratory
To define
Total aliphatic hydrocarbons laboratory
Poliaromaticos hydrocarbons ITob define
(PAH) aboratory
To define
Total hydrocarbons laboratory
Aldrin
Dieldrin
Chlordane t=24 hr
1000 mg NOAA
Toxafeno Cooled <4 °C
DDT
Hexaclorobenceno
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5.8 Sampling Methodology

Based on the descriptors criteria in the previous number, both counterparts, the Partnership the
Mar Consult International Inc. -Consultant, Services and Engineers (IMC-CSI) and URCP, decided
to make to single one collects of samples corresponding to the period where it happens the greater
river unloading through the rivers, which corresponds from August to October, detailing itself the
date of the accomplishment of in monitoring scheduled of the present document.

The methodologies of collection, preservation, transportation and analysis will be them
recommended in the Manual of Monitoring.

At moment of sampling the levels in the ports they will be registered as well as the so much
prevailing weather condition during those days as in the prior days.

It is necessary that be carried out a description of each place to sample and to register it,
considering for it established in the Manual of Monitoring.

The samples of water will be superficial in all stations. They will be taken individual samples by
each type or variables group to the effects to comply with the analytic protocols that require types of
containers or conditions of storage and special preservation.

The data pertaining to the basic environmental variables will be registered in situ with direct
instruments measure.

The corresponding registration of the different activities will be make, as well as the names and
firms of the heads in each phase of the activity of way to assure the chain of custody of information.

5.8.1 Water bodies sampling

The sampling of the bodies of water implies, to general level the following samples extraction
activities, conditioning and measurement of parameters in situ. The anilities to be determined in
each matrix, as well as the methodology to employ are described in tables 2 to table 4.

C Extraction of samples of water column
In this matrix will be make the following decisions:

0 Basic physiochemical parameters to analyze in situ and laboratory
o Physiochemical parameters by instrumental methods
0 Bacteriological parameter

C Sediments samples extraction

The parameters to measure in the sediments include physiochemical analysis by instrumental
methods.
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C Extraction of biota samples

For the biological matrix the parameters to determine are physiochemical analysis by instrumental
methods, for analysis of bioaccumulation metals and Chlorinated hydrocarbons.

5.8.2 General Activity of extraction water lotic bodies samples

To general level the samples extraction activity is organized in the following phases:

C Arriving to the station of sampling and to verify the point of where the samples will be extracted
and the measurements will be carried out in-situ.

C It arrives to the point if is possible or the form to extract is sought a sample through clean

container/s, avoiding to cause agitation in the water, or removal sediments at fund that could

distort the sample.

It proceeds to measure the parameters in-situ with the corresponding equipment noting the

result in the form of field designed to such effects.

The extraction is making 50 cm of the surface but at more than 20 cm of fund for bodies of

water

The distribution of the samples is carried out in the appropriate containers for different

parameters to determine.

For bacteriological parameters, given the short time period required for adequate decision of

the same, will proceed to make the filtration of the sample in field. The filter will be placed in

the middle of cultivation bacteriostatico and preserved in cold to its transfer to the laboratory,
where will continue with the process of decision.

For those parameters in which are necessary, the preservation of sample according to

indication of laboratory was responsible to made the decision.

C According to depth of sampling place be to extracted sample of sediments by means of
dredges Go Veen, corel, Petite Ponar or kitchen spoon covered in Teflon or in their defect
another equivalent dredge.

C The sediment is distributed in quantities and containers harmonious to the analytic decisions to
measure in matrix according requests of laboratory responsible for the decision. These they
can be rinsing glass flasks with solvent or aluminum role wrappings and then plastic market for
the samples organic compounds and rinsing plastic flasks with acid or dispensable plastic
markets for the sample in which are going to measure metals. Itself it is not utilized like sample
that sediment that remains in contact with the walls of the dredge.

C The entrance list is completed that will accompany the samples to the laboratory with the
information necessary to assure the chain safekeeping by the same ones.

The samples are preserved in cold or frozen depending on the matrix and out of the reach of
the light, should to be envoys to laboratory for their analysis to the possible brevity
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5.8.3 General activity of extraction marine samples

The stations of sampling in the marine zones are determined continuing a transect perpendicular to
the coast being gone 200 m. The samples will be taken to a depth of 1m, so that are not necessary
special equipment for extraction of samples.

As a summary, the involved activities in the extraction of marine samples are organized in the
following way:

C The site to arrive as a sampling and stop the boat expecting 5 minutes before beginning the
sampling.

C The location is verified of sampling place and register the information of GPS in the form field.

C The boat should be positioned forward to the wind or to the current. The samples of water and

sediments will be extracted since the bow, to avoid that they be contaminated with the escape

of motor.

The parameters recording are making in-situ. The data in the form of field designed to such

effects are registered.

The samples extraction of water column will be make through a sampling bottle type Van

Dorn.

The sediments samples extraction will be carried out utilizing a dredge Van Veen.

After the extraction the sample in the adequate containers for each parameter is distributed to

determine according the general considerations descript in the bodies samples extraction lotic.

The samples for bacteriological analysis will be processed according to the procedure

mentioned in the literal a

O 00 0O 0

5.8.4 General activity of extraction biological samples

Once realized the capture of fish to form the sample composed to being analyzed as far as
bioaccumulation of metals and chlorinated hydrocarbons, the following data will be register

C Species

C Standard and total Length
C Weight

C Sex

The capture of the fish will be realized by means of activities of fishing with consistent passive arts
in a network and multifilament of size to define according species to utilize as indicator, or spinal.
The network will be place in surface, perpendicular to the coast, or another art of equivalent fishing.

Once they collected the different individuals will proceed to raise the skin with a knife of dissection
and to cut the dorsal muscle, which is indicative of the edible part of the fish. Similarly the liver will
be extracted.

The sample of liver and muscle should be wrapped in role aluminum, packaged with tape to
disguise, labeled and placed in plastic market.

It preserved cooled until enter to laboratory.
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5.9 Quality assurance probe

To detect any systematic or coincidental error since the moment in which the sample to its analysis
is taken, as well as to detect possible contamination in the sample containers, filters, filtration
equipment, and any other equipment used in harvesting or handling of the samples the following
quality control will be carried out:

C Instrumental sampling Control: instruments should be rinsed with bi-distilled water and
an analysis of the variables of interest.

C Field Control: We fill containers with water sampling bi-distilled and add preservatives
used in the setting of each parameter, making the analysis of the variables of interest.

C Filters Control. A sample bi-distilled of water is passed through one of the filters and is
conserved just like the other filters.

C Duplicate sample: the sample is divided in a way to compare the results of both
analysis.

5.10 Sampling equipment

The sampling equipment will be completely defined once the information from concerning the type
and volume of sample needed for the analysis.

However, in general terms the following equipment can be defined to be employees in the sampling
campaign and make an estimate of sampling bottles needed for the campaign
C Equipment for measuring parameters in-situ:

0 Multi-parametric probes YSI for identifying potential of hydrogen, temperature and
dissolved oxygen. The probe will be provided by Environmental Unit of Port Cortes.

0 Secchi Disc for measuring transparency.

The equipment must be calibrated and certified. The equipment will be handled by a technician,
while a second technician records the result in the return field.

C General equipment for sampling
o Boat.
GPS
Map of the area
Van Veen dredger, Corel, Petite Ponar or Teflon spoon .
Bottle sampling Van Dorn
Staff filtration of camp
Network for fishing or espinel
Lighter field and carafe with gas for flambe of filtration funnels for microbiology.

O O O O O O O
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o0 Plastic Bags
0 Aluminum paper
0 Masking tape
0 General glass materials (to define the type and quantities).
o dissection Knife
o Water proof tags.
o Permanent markers
o Refrigerators with Ice bags gel.
o Optional: funnel connection with rubber to the bottom of jar.
0 10 L Drum with distilled water to wash.
0 10 L Drum with bi-distilled water.
0 Spreadsheets of field.
0 Spreadsheets of input samples to the laboratory.
C Estimate of bottles of necessary sampling:

The number of recipients sampling are intended to volume of samples to be processed for each
parameter, with quality control requirements.

For samples of sediments and biota materials are negligible in terms of volume, they requiring
plastic bags and rolls of aluminum foil only.

The following table summarizes the number and types of containers needed for water samples.
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Table 5. Estimated type and quantity of containers sampling
Sample Container Quantity/station Total Quantity (11
station)
Plastic container 1 L 5 55
Plastic container 500 mL 2 22
Plastic amber container 4 44
Water
1L
Glass amber container 2 L 1 11
Glass amber container 4 L 1 11
Total of container 13 143

¢

Estimate of materials samples for export

Since polycyclic aromatic hydrocarbons and congeners for polychlorinated biphenyl will be
determined in a laboratory abroad, it is necessary to make the export of samples to the United
States.

Such activity will require essential material to ensure the permanence of the cold chain during
transportation and packing materials of different containers sampling to ensure the arrival at their
destination in the same conditions.

Its effect, it is necessary as general mode, to have the following materials:

o Conservation of tergopol for transporting samples.

o Separators tergopol, where each container is placed in such a way as to prevent them
from slipping inside the conservative, who could cause the rupture of those containers are
glass.

o Cardboard boxes to put up the bulk of conservative tergopol.
o Bubble wraps each container for sampling.
o Nylon Sachets with refrigerant gel for maintenance of cold f

o Foam to move the samples that require frozen as a method of preservation, for example
biological samples.

The detail with respect to the necessary quantities of each item will be estimate once it receives the
necessary technical data on quantities of samples to a laboratory abroad will be borne by such
determinations.
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5.11 Technicians for sampling

During the monitoring, two external technicians will participate, one of the Laboratory Centre for the
Study and Control of Pollutants (CESCCO) and another technician from the Environmental Unit of
Puerto Cortes, who will be trained in parallel by staff consultant in the methodology sampling,
collecting, packaging and preservation

5.12 Logistics sampling

For proper implementation of the activity may consider making the campaign as follows:

C The only sampling equipment (technical and material sampling, etc.) who moves to different
sampling sites during the period of time estimated that will take the implementation of the
campaign. In this hypothesis samples to be sent to the lab, should be defined existing
possibilities to implement efficiently to such activity.

C Single sampling equipment (technical and material sampling, etc.) that makes a sampling in
days not consecutive, although in a very short period of time. At the end of the journey, the
sampling group will take the analysis to the laboratory.

5.13 Logistics export of samples

Once the samples drawn from different parent, they will be prepared and preserved according to
the requirements of laboratories responsible for the determinations.

Samples, whose parameters measured in U.S. LPG laboratory, will be properly preserved and put
into containers in field, sampling indicated by this laboratory and transported to CESCCO
laboratory, where they will be properly equipped and packed for export.

To ensure the smooth development of the samples export activity, they should be drafted
procedure previously agreed between the parties involved, which include the different process
stages, requirements, as well as those responsible for them. This procedure will be distributed
among those involved for their attention.
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5.14 Date attempt

The campaign monitoring the pollution state overview, in Honduras Gulf, is expected to be
conducted in the rainy season, because this is the time that has higher recording download

At the same time, we should to be considered time required for prior coordination with or
laboratories involved in the analysis of different environmental matrices, not just for the receipt of
significant sample, but also the minimum time required for processing and delivery of report results.

Additionally the pre-sampling training personnel should be considered responsible for carrying out
such activity, to ensure the proper development of the same, which is estimated, will be conducted
during the first fortnight of July.

Taking into account then the general considerations above, it is estimated that the sampling
campaign may be carried out in next August.

The estimated duration for the same shall be three consecutive weeks, being the date of
completion as set out in the schedule attached work.
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