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1. Introduction

The Econcmic Commission for Iatin America and the Caribbean (ECIAC), working
through its Joint Unit for Development and Enviromment ECLAC/UNEP, carried
out the ECIAC/UNEP project entitled "Technical co-operation for integration
of envirormental considerations in development projects and programmes in
Iatin America and the Carikbean®, betwesn 1 March 1986 and 31 March 1988,

As part of this project, a work programme in envirormental management
in petroleum and natural gas projects, was designed and carried out in
Ecuador by the Department of the Envirorment (DIGEMA) in the Ministry of
Energy and Mines, advisory services being provided by ECIAC.

This document presents a summary of the results of two seminars and of
the Colarbia/Fcuador Meeting on the Envirormental Dimension in Petrolemm
Exploitation. The three meetings were held under the ECIAC/DIGEMA work
programme. The respective reports on them are reproduced in amnexes 1, 2 and
3 to this document.

L OXLE Ul

The general cbjectives of the work programme in Ecuador were:

- To strengthen the institational capacity of the Department for the
Erwviromment of the Ministry of Energy and Mines of Ecuador with a
view +to incorporating the awiromental dimension into the
management of the development of Kkey sectors of national activity,
including petroleum and natural gas, mining, and water energy
proiects.

- To gtrengthen the professional capacity of the DIGEMA team of
officials in the area of evaluation and envirormental management of
the sectoral projects in their purview, and in coming up with
altarnatives for minimizing envirommental deterioration and for
mobilizing available intersectoral rescurces in order to ensure that
the areas affected benefit as mach as possible fram the activities
carried ocut in them with regard to the extraction of cil and
natural gas.

3. Stages of the work programme

The EcLAC‘/DIGHm programme of work was divided into five major stages in the
following order: _
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1. Selection of the casa to be studied. For the purpose of making a
general diagnosis, the geographical sequence of the production line
(Shushufindi-pipeline-Esmeraldas Terminal) was observed, and the Shushufindi
area was chosen for an in-depth, on-site exarcise.

2. Envirommental statement exercise, This consisted in conceptualizing
and making a qualitative analysis of the envirommental effects of the
petroleum and natural gas industry in the area. To identify these effects, a
geminar was held on 15 and 16 July 1987; in it matrices were devised to chow
the relationship between the conmponents of the enviroment and the phases arxd
camponents of the programme under review and these relationships were
discussed. (See the report on the first seminar contained in amex 1 to this
paper.) The seminar was followed by meetings and analyeis of the available
bibliographical and cartographical information with a view to preparing a
preliminary report on the study.

3. Field work: ervirormental study exercise, For the purpose of
consolidating the preliminary dlagnosis and acquiring more detailed knowledge
of the zone of influence of the activities carried out at Shushufindi with
regard to oil and natural gas (production, refining, secondary recovery of
petrolemm and the gas works) and taking into account the limited amount of
information available, the work programme was designed on two fronts: the
sociceconomic and cultural front and the bicphysical fromt. :

A group of experts in the field was formed to develop each of these two
approaches. Experts from the Ecuador Mugemm of Natural Sciences a branch of
the Cultural Centre of Ecusder (Museo de Clencias de la Casa de la Cultura
Ecuatoriana), participated in the biophysical study, while the socioceccnomic
and cultural aspects of the programne were broached through contacts with the
rural and wrban commmnity of the Centre of Shushufindi and interviewing the
staff of various goverrmental and non—-govermmental units which work in the
area. The background material cbtained was compared with the secondary data
processed in the previous stage.

4. Proposal for an envirommental management plan. An envirormental
diagnosis of the area was prepared on the basis of the findings dbtained in
the first three stages. That study provided the background material for a
secord seminar held from 29 Septenber to 1 Octcber 1987 to discuss formilas
for solving problems detected and the proposals made in respect of
environmental management. (See the report on the second seminar contained in
amnex 2.) The presence of representatives of variocus social organizations and
groups at this seminar meant that consideration could be given to cperating
mechanismse and their legal and institutional aspects in order to make the

proposals viable.

5. Revision and presentation of results. With the results of the second
seminar in hand, the DIGEMA team of professionals set ocut to draw up a
proposal for an appropriate envirormental protecticn, research and management
policy with regard to petrolemm projects in the Amazon region. To this end,
they proceedsd to prepare more detailed specifications ooncermning the
measures proposed and to estimate the costs of putting them into practice ard
the imputs required in that commection.
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The programme was structured in such a way that it was possible to
prquare a «study :incorporating the envirormental diagnosis, - the.study on
ernviromental impact and the proposed envirormental management plan., DIGEMA
plans to present t‘hese documents off;.cially al; an inter-agency meeting.

MQQMMimoftheminam

Ihemeetingsmadeavaluablecmrtrih:timtottmadﬁmrtofthe
abjectives of the ECTAC/DIGEMA programme on envirormental management in oil
and natural gas projects. The participation of professionals in wvarious
disciplines from a mmber of institutions made it possible to increase the
understanding of the various aspects of the quest to ensure sustainable
develcpment where petroleum activities are being carried out.

The participants shared their knowledge and experience in the debates.
Not only was this mitually beneficial, but -—and this is particularly
Important in an integrated effort-- it made it possible for them to identify
and evaluate the envirommental effects of the petroleum industry in specified
zones of influence and alsc to pinpoint the envirommental indicators most

appropriate for the study.

: The meetings contributed to the institutional strengthening of DIGEMA
and fostered horizontal co-coperation among institutions in the purview of the
Ministry of Energy and Mines and other bodies operating in the project zone.
The experiences excharged created greater awareness of the need for smocth
and continuous cawmunication among agents of the private secter, the
commnity and the institutions related to the plamning and implementation of
development programmes and projects. This is basic to the fulfilment of the
plans and programmez of the national government and relates to their
sustainability and to the contribution they make to a better quality of life
in the area covered.

The seminars were a pioneer experiernce in Ecuador Insofar as the
dissemination of information about the nature arxi modes of coperation of
envirommental studies is concerned. The statements made by the ECLAC advisor
and the work done in interdisciplinary groups made it possible to intecrate
methodological concepts and considerations into the excharge of professional
experience among the participants. Emphasis was placed on the advantages of
incorporating envirommental studies at thelr various levels (statement of
impact, environmental dlagnosis, and management plans) into studies of
develcopment projects which change the enviromment in which they are carried
cut significantly.

In addition, it became clear that there was a need to construct a legal
framework to ensure that efficient envirormental management was provided in
development projects, both public and private. The debates showed wup the
constraints experienced in this comnection as a result of the absence of
adequate inter-agency co-ordination.

Great importance was given to initiatives to incorporate educatiocnal
mechanisms for spreading and promoting the acquisition of knowledge about the
envirorment throughout the educational system, especially at the university
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level. another matter brought to the fore in the meetings was the nead to
promcte adequate forms of commmity participation in which non-goverrmentatl
organizatims play an important role.

In view of the value of the exercise, it was recommended that the
results of the ECIAC/DIGEMA programme on envirommental management in oil and
natural gas projects should be disseminated widely and that an attempt should
mmmmmmmmmmmmmﬁmmﬁg
and hydroelectricity.
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Amnex 1

FIRST SEMINAR:
WIDENTIFICATION AND ASSESSMENT OF ENVIRONMENTAL EFFECTSY

Place and date

On 15 arxd 16é July 1987, the seminar on identification amd assessment of
envirormental effects was held at Quito in the auditorium of the Ecuadorian
Institute for Bducational Credit and Scholarships (IECE).

Attendance

The meeting was attended by 41 persons from various national institutions
whose activities pertained to envirommental studies on oil and natural gas

projects.

w
The meeting was cpened by Mr. Nelsocn Suguilanda, Director-General for the
Ervirorment in the Ministry of Energy and Mines.

Agenda
The following items were considered at the meeting:

a) Presentation of the ECIAC/DIGEI& programme on emiro:mtal
management in oil and natural gas projects.

b} Importance of studies and plans relating to envirommental management
ard their characteristics.

c) Technical geophysical description of petroleum projects.

d) The identification of the envirommental effects of selected oil and
natural gas projects,

sumary of the work of the Seminar

The debates at the Seminar were moderated by Mr. Carlos Fonseca, ECIAC

2dvisor for the ECLAC/UNEP project "Technical co-operation for mtegrat:.on of

envirormental considerations in development projects and programwes in Iatin

. America and the Caribbean™. On the DIGEMA side, Mr. Arturo Hermandez and
Ms. Julla Vera de Bonilla helped to co—ordinate the meeting.
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First, Mr. Arturo Herndndez introduced the CEPAL/DIGEMA programme on
envirommental management in oil and natural gas projects.

After Mr. Herndndez' introduction, Mr., Carlos Fonseca noted the
inportance of emviromental studies and the design of envirommental
management plans and gave a description of them. In addition to introducing
the methodological and institutional aspects of the studies, he explained the
role which the seminar should play in the context of the CEPAL/DIGEMA
programne. He suggested that its primary objective was to promote the
increase of knowledge concerning the relationship between the oil and natural
gas projects selected and the natural and human envirorment of their zone of
influence and alsco to cbtain an assessment of the effects of such projects
through an exchange of information and opinion in the multidisciplinary group
present at the meeting.

Mr. Arturc Herndndez, one of the DICGEMA co-crdinators, was regponsible
for giving a geophysical description of the petroleum activities analysed, a
taskheperfom\edusingphotogramics@ortmaterial Hecoveredthe
following points:

- The Shushufindi production field, in Nape Province in Ecuadorian
Amazonia, consisting in faclilities for the refining and secondary
recovery of petrolemm and a commercial gas-works.

- The Trans-Ecuador pipeline (SOTE), which crosses Ecuador from east to
west (with special attention given to the zone affected by the
earthquake of 5 March 1987).

- The Balao terminal and the Esmeraldas refinery, on the Pacific
coast,

The seminar then met in interdiscipiinary groups made uwp of
tives of the various institutione taking part in the meeting. The
following tasks were performed:

- Datailed description of the sequence of activities carried out in
the petrolemm projects (seismic ard geological exploration,
exploratory drilling, development of production wells, piping and
refinery facilities, etc.),

- The preparation of guidelines as regards the relationship between
petroleum activities carried out in the area under consideration and
its enviromment.,

- The preparation of quidelines for dealing with conflicts among the
different sociceconamic and cultural sectors in the area influenced
by the project concerniny the use of natural resources.

- On the bazis of the results of the tasks outlined above, a list was
drawnupoftheeffectsofoﬂazﬁnaturalgasactiv1tiesonmn@onentsof
the enwiromment in the areas affected by the project and specifically on
bictic, water, geospheric anxd atmospheric camponents.
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The participants were asked to fill in a form for asseasing the effects
identified by the grouwp, taking the following factors into account, in each
case: first appearance, +type, duration, probability, area affected,
tendencies, intensity and implications, The replies wera later sent to DIGE#A
for procesging. A matrix was prepared containing a summary of the answers,
and it constituted the base used in verifying the envirommental effects
initially hypothesized, which are contained in the envirormental diagnosis in

the study resulting from the ECIAC/DIGRMA programne.

The seminar was thought to be especially valuable in establishing a
common envivormental frame of reference for all the participants, given the
variety of their professions, e)@e:riema and degree of knowledge of the area
coveredbythestudy
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SECOND SEMINAR:
DRSTGNING A PIAN REIATING TO ENVIRONMENTAL MANAGEMENT FOR OIL AND
NATURAL GAS FROJECTS IN THE SHUSHUFINDI-AGUARICO ARFA

Ihesecmﬂsﬁnﬁmrwasheldfrm%%ﬁteﬁnbartol%tda&rl%?,atthesite
of the Youth Foundation (Fundacién Mundo Juvenil) in Quite.

Attendance

It was attended by 48 persons, most of them from institutions which had been
represented at the first seminar.

Opening and closing meetings

Mr. Maruel Horra the Under-Secretary for Mines, was responsible for the
opening mesting. Mr. Nelscn Sugquilanda, Director-General for Envirormental
Affaire in the Ministry of Energy and Mines, welcomed the participants and
was in charge of the closing ceremomy.

Agenda

The following items were considered:

a} Characteristics of oil and natural gas exploration and exploitation
in the Shushufindi-Aguarico area.

b) Sociceconomic and cultural dimensions of petroleum projects.

¢) Firdings obtained by processirng the forms used at the first seminar
for identifyving and assessing effects.

Summary of the work of the Seminar

As in the first seminar, the debates wara directed by Mr. Carlos Fonseca, an
ECIAC Advisor, who was supported in his task by Mr. Arturo Herndndez Proafio
and Ms. Julia Vera de Bonilla from the staff of DIGEMA.

Oonsideration was given first to the technical and planning aspects of
petroleum production in the amazon region, with special reference to the
Shushufindi area. Statements were made by Mr. Marco Olmedo, Mr. Carlos de
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Soto and Mr. José Reina of the National Department of Hydrocarbons (INA) and
centred on the following points:

- Petroleum reserves of BEouador: developed, undeveloped, proven,
probable and possible,

= Procedures for identifying reserves.

- Importance of the management of deposits.

- Technologies used in artificial lifting and secondary recovery of
petroleum production wells.

- Characteristics of the secordary recovery processes found at
Shushufindi.

Secondly, consideration was given to the socioeconcmic and cultural
dimensions of petroleum projects. The item was introduced by Ms. Ana Maria
Ocuendo, an advisor in the Ministry of Energy and Mines. She referred to
methodological approaches borrowed from sociology which provided alternative
ways of interpreting the sociceconomic aspects of the processes of
envirommental deterioration occurring in the Shushufindi area. Mr. Carlos
Viteri, representing the Confederation of Indigencus Pecple from the
Amazonian region of Ecuador (CONFENIAE) and Mr. Jorge Trujillo, from the
tfatholic University at Quito, participated in the debate held under this
tem

The participants also considered the processed results of the forms
used at the first meeting for identifying and assessing envirommental
effects. Subsequently, the integration of the technical and the sociceconomic
ard cultural aspects of the erwvirommentat study for the Shushufindi area was
dismssedinthelightofthecmxtrlbutlmsmdeinthedebatesinﬂmpast
fewdays.

As a follow-up on the second seminar, workshops were held within DIGEMA
to process the results of the seminar and to design the socioceconomic and
envirormental survey for the Shushufindi area. An attempt was made to focus
the research done in the field on factors related to the flow of energy and
materials and to productivity, the constraints encountered and the degree to
which the urban and rural inhabitants of the area perceive the reality of the
gituation. As a result of the workshops, two types of survey were designed,
one for the wrban sector, where the economy is at the secondary and tertiary
levels and the other for an eccnomy which is basically rural and primary.
Both were used in the field work provided for in the ECIAC/DIGEMA work

Progranme .
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Amnex 3

QOLOMBIA/ECUADOR MEETING ON PETROLEUM
AND THE ENVIRONMENT

.

The Colambia/Ecuador meeting on petroleum and the envirorment was held on
5 August 1988 in the facilities of the Pichincha Provincial Council.

Attendance

It was attendad by scme 40 persons whose work related to the petrolemm
industry or the universities. Many of them had participated in the seminars
whose reports are contained in amnexes 1 and 2. Also present were
representatives of the Diplamatic Corps, ministers of State amd executives

and technicians from the petroleum carmpanies operating in the country.
Qpening ceremcny
'Iheneet:.n;wasopenedbyur Hamzel-ﬂorra, Under-Secretary for Mines of the

Ministry of Energy and Mines of Ecuador, and by Mr. Rafael Caicedo Espinosa,
the Anbassador of Colombia in Ecuador.

Sumery of the debates

The purpose of the meeting was to provide the participants with information
cn the experience acquired in Ecuador and Colarbia with regard to
ervirormental management of petroleum projects.

During the opening ceremony emphasis was placed on the co-cperation
between the two countries in petrolemm activities, and, in particular to the
recent joining of the trans-Fcuadorian pipeline to the Putumayo pipeline in
Colambia in order to transport 55 000 barrels of crude per day to meet the
emergency created by the earthgquake of 5 March 1987. The participants were
also informed of the initiation of joint petroleum expleoration activities on
the korder between the two countries by the Ecuador Petroleum Corporation
(CEPE) ard the Colambian O0il Company (ECOPETROL) .

Envirormental experiences in the field related to the petroleum
industry in Ecuador were described by Mr. Nelson Suguilanda. Mr. Herndn
Orjuela (sent to the meeting especially by Occidental de Colombia, Inc.) and
Mr. Carlos Fonseca spoke on the specific tasks of the private and the public
sector in the field of enviramental management.



11

Mr. Orjuela described the enwirommental policies, strategies,
programes and projects implemented by the OXY-EOOPETROI~SHELY, Association of
Colombia, whose CARO-LIMON-COVERAS petroleum project, the largest in the
country, comprised production fields, 800 kilometres of pipeline ard a
shipping port. He drew attertion in particular to the organizational chart
for envirommental and industrial security and the hudgetary allocation made
to the activities carried cut in that respect and to the procedure followed
in meeting envirommental emergencies.

M. Fmsecagaveanazulyaisofﬂmeprogr&smadeinerwm
management in the different sectors of the Colambian economy, referring, in
particular, to the creation of offices dealing with the envirorment in the
Ministry of Mines and Energy and the Ministry of Public Works and in
decentralized agencies. He also explained the ways in which they operated and
the institutional arrangements which had been made to facilitate the
censideration of the envirormental aspects of development projects.

The day after the meeting, at the request of the Minister of Energy and
Mines of Bcuador, Mr. Ojuela addressed 25 officials of the Ministry, giving a
detailed explanation of the contingency plan for the oil CARO-LIMON-COVENAS
pipeline, which is now regarded as the most advanced pipeline in the world in
terms of solving the difficulties presented by mountaincus and tropical

regions.






