Table 7.6.3 Existing Infrastructure

Service

Communities

Barrancas

Apostadero

Barrancos
de
Barrancas

Saladero |Muro de Isla

Guarguapo | Varadero

Isla
Chivera

Mariche

Riberas de
Cafio
tortola

Isla Tértola
(inner part)

Social service

Cultural spaces

Recreational parks

Police stations

Churches, chapels

Hospitales

Public health, dispensaries

Private Clinics

Multiple homes

Commercial services

Industries, factories

Markets

Wharfs

Shops

Sotirce; Uwn Calcuiatons

Pertaining transportation and access roads to these communities, it should be emphasized

that only Barrancas, Apostadero and Barrancos de Barrancas have motor vehicles for

transportation. The remaining communities only use curiaras or personal boats, or barges, for
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transportation.

Impact Assessment

Construction Period

1)

Impact to water quality as well as aquatic life

- Water contamination caused by the construction

According to the work plan, in the construction of closing channel by dropping stones, filter

sheets will be spread on the river bed before dropping stones in order to make the work

easier. Consequently it will result in avoidance of water contamination because the sheets

will work as the prevention of curling up the sand of the river bed. Therefore, the serious

water contamination will not occur. Although the temporary water contamination might be

caused by droping stones in the activities of the construction of the dike, the effect will not

continue so long term.

- Water contamination caused by the workers camp
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At present time, it’s not clear which place will be selected as the sites for the workers” camp.
If the inadequate water supply, sewage treatment facilities and solid waste disposal system is
not adopted, it might introduce water contamination. However, this problem could be solved
by adequate design of water supply, sewage treatment facilities and solid waste disposal

areas.
Impact to Social environment
- Impact to local transportation

The transportation of the materials used by the work will be conducted with a fluvial

transportation. It might lead the disturbance of the local transportation.

Friction between the local people and workers

The workers for the construction will be collected from the various areas in Venezuela.
Therefore, the social friction between the local people and workers because of the cultural
differences may occur. However, this problem could be solved by strict supervision of not to

interfere with local affairs or problem with local people.

(2) Operation Period

1)

potential hydraulic-fluvial effects

In effect, the interception of flow by Tértola channel, would not only cause alterations in it
but also in the other two branches of the Orinoco River (Rio Grande and Piacoa channel),
that will now be recipients of the intercepted flow. Such alterations or effects that could be

expected may be of two types:

- Erosion

- Sedimentation
<Erosion effects>

The main effect pursued with the closure of Tortola channel is precisely the deepening of the
main riverbed (Rio Grande) of the Orinoco River at that sector (Barrancas) so as to avoid
dredging. Nevertheless, this effect will not only take place in the vertical direction of the
riverbed but in all its hydraulic perimeter, which means that there will also be erosion at the
river banks, although it will be in a much lower proportion than the bottom erosion. The
riverbed material is sandy and that of the river banks is predominantly clayish, with greater

cohesion, and consequently more resistant to erosion. Likewise, the small islands existing in
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the Rio Grande could have their surface reduced and some of them could even disappear

with time.

On the other hand, this process of bed expansion will also take place in Piacoa channel,
probably with higher intensity than in the Rio Grande given the closeness to the closure of
Tértola channel, at the inlet of Piacoa, where there will be an abrupt flow contraction of the

river section.

The widening process of Piacoa channel will essentially occur on its left bank (North), while

the right bank will not suffer any greater alteration since it is part of the Macizo Guayanes .
<Sedimentation Effects>

An effect almost simultaneous to the previous one is the deposition of sediment on Tortola

channel as a consequence of flow interception.

The sediment conveyed from the upper stream of the Rio Grande will be deposited at
upstream of Tértola channel due to the closure of the channel. The sedimentation will cover
the river bed of the water body of the area. It will lead the loss of habitat of aquatic life

including aquatic vegetation.

At the downstream end of Tértola channel, where there will be a tendency to the formation
of a sand bar that may end up converting the Channel into a lagoon during the low water

periods. Moreover in the long term the lagoon may be filled up due to sedimentation.

The residents living along the channel are relying upon the river in terms of fishery and local
transportation. Therefore, it might be necessary to consider the resettlement of the related

village if the sedimentation is to proceed seriously in the future.
Impacts on water quality and associated ecosystems

The total closure of Tértola channel would result in the stagnation of waters downstream the
closure (change from a lotic to lentic condition). This stagnation situation could generate
conditions that would favor the increase of autochthonous productive processes. The
secondary productivity of systems such as the main bed of the Orinoco, is mainly based on
the allocthonous (organic matter) contributions from the basin, and in particular from the
flooding plain. The autochthonous production is limited by the low availability of nutrients
and light. During the low water period, conditions are generated that favor autotrophia of the

system, promoted by a greater transparency and concentration of nutrients. When the
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closure takes place, the elimination of the current would produce the sedimentation of the

suspended matter, favoring the pass of light.

Given that the conditions of the channel water are of vital importance for the inhabitants of
the adjacent islands, since the channel constitutes the sole water source, these populations
could be affected by changes in water quality due to the domestic discharges of the
settlements and the runoff of agricultural and livestock activities. The conditions that would
be created under that situation would not satisfy the regulations of the WHO concerning to

waters for human consumption.
Impacts on the aquatic fauna and fishing
The main impacts that could be generated (aquatic fauna and fishing) are presented below.

- Loss of habitats: As it can be deducted from the results of the surveys that there are
some special locations for fishing that they call "beaches", where the fishes are
concentrated and remain there for variable periods, thus facilitating their catch. The
reasons for this phenomenon are not accurately known. Among such locations, the
most known ones were the "beaches" of Mariches and Toértola, that would disappear

with the total or partial closure of Tértola channel.

- Decrease of flood plain: When forcing a higher flow towards the two remaining
branches (navigation channel and Piacoa channel), erosion processes would take place
at the river banks, with the subsequent loss of some lagoons and savannas of the flood
plain close to the current channel. Likewise, the flooded areas of Tértola Island, very

large due to the island dimension, will also be lost.

- Such reduction of the flooded area will affect the fishing activity to some degree.

Greater the loss of fishing greater the surface area lost.

- It threatens the sustainability of the aquatic fauna and commercial fisheries of the
Orinoco River: Some experts share the opinion that dredging affected the upstream
migration of fish species that made up the current base of important fisheries along the
Orinoco River. Nevertheless, this effect could have been attenuated by maintaining
intact, without any changes, the other routes for the fishes represented by the Tértola
and Piacoa channel at the wider sector of the Orinoco River. Thus, although the fauna
have been affected, a large part of the area is still available so that the upstream and

downstream migration can still take place.



4)

- Nevertheless, the closure of Tértola channel could mean the end of this delicate
balance, already threatened with dredging. The perturbation factors would be much
greater now, and the migrations with reproductive purposes probably could not be
completed. Moreover, numerous important habitats for the different species would

irreversibly disappear.

- The effects will not only be suffered by the local inhabitants that depend on the fishing
activity as main employment source and to maintain their families, but they may be
extend to the fishermen that live upstream in Barrancas. This would mean that some

10,000 producers would be seriously affected.
Impacts on the socioeconomic environment
<Effects of the work as a "barrier">

The consequence of the work execution closing of water passage by the dike, the vessels
passage is hindered. Vessel passage is the only communication mean available for the
scattered communities of the area. This would mean interruption of communication of
communities in the West of Tértola channel with major populations such as Barrancas and
Piacoa. These are the most dynamic centers of the area where the operations of purchase of
goods and services and product sale (fishing, agriculture and livestock) by the communities

of the affected area take place.
<Effects on the fishing activity>

Although already mentioned in the description of impacts on the aquatic fauna, it is

important to emphasize that:

- The small beaches that form during the summer along the canal would be lost, and that
they are the places of highest concentration of fishes, and thus of greater fishing

productivity.

- The internal lagoons of Tértola Island that feed on the river flow during the winter
season would be affected by a decrease of their level. During the winter time these

lagoons are adequate for fishing.

- The canals are the natural mobilization path for fishes. Hence the closure of Tértola
would affect, on the first place their mobilization, and secondly, the zone close to

Mariche community would be lost by the sedimentation effects. This zone is at

7-100
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upstream of the closure where currently a small beach formed in summer time account

for a large part of the fishing activity in the area.

It must be kept in mind that the population that inhabits that bank of the river almost
exclusively depends on the fishing activity as a means to obtain an income and for
self-consumption. Thus, the closure of the canal would mean a change in their daily lives.
Moreover, if the existing low levels of school achievement and the subsequent early
incorporation of children to the fishing activity are taken into account, it is to be expected

that the unemployment rates of the area will increase in the medium term.
<Marketing>

As it has been explained in previous sections, the communities existing at the zone use the
river as main mobilization and product marketing mean. Fishermen and farmers sell in
Barrancas or Piacoa and in turn buy their inputs at the markets located in these two cities.
This is why it is to be expected that the closure of the channel will, on the one hand, affect
the marketing of fishermen and farmers, and on the other, affect the shops by decreasing
their sales. This without taking into consideration that when agriculture and fishing are

affected they will have no products to trade.
Public opinion to the Project

With the intention of asking about the impact on directly affected population due to the
closure of channel of Tértola, a series of questions were included in the socioeconomic
survey. They are aimed basically at obtaining the opinion of the population about the project,
in terms of the potential effects of it: on fishing, agricultural, commercial, transportation,
housing and home activities, on the environment and finally on the improvement of

navigability in the navigation channel, which is the main goal of the proposed project.

When the data obtained was analyzed from the mentioned survey and by means of an
addition and/or bias process of opinions issued by the population, about the consequences of
executing the Project on the basic socioeconomic activities that are developed in the area and
on the environment and improvement of navigability, an opinion balance was established
which allowed appreciating the feasibility of executing the project, from the point of view of

the community.

The results of the opinion by the population about the Project determined that the execution
of the job is not very favored. However, great care must be taken about the possibility that

some of the consequences described by the population in fact may not happen, since it is
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precisely those perceptions which could generate a more or less favorable attitude towards

the Project.

Table 7.6.4 shows a summary of the balance of bias of opinions generated by inhabitants
about the consequences that executing the Project would have on the main socioeconomic
activities of the area, housing, the environment and improvement of navigability. Their
bottom line is not being very favorable to the Project, which is ratified with the conclusive
response of the survey. This is evident from their opinion on the closure of Tértola channel

which 68% sees is not agreeable.

Table 7.6.4 Balance of Bias of Opinions on the Project

Consequences of the closure of Tértola cafio on: Bias of Opinion (%)
Negative Positive Indifferent sz:vm

- Fishing activities 63 13 17 7
- Agricultural activities 66 17 13 4
- Commercial activities 39 12 40 9
- Transportation 45 21 25 9
- Housing and homes 71 4 18 7
- The environment 61 6 24 9
- Improvement of navigability 24 67 7 2
Final opinion on the closing of Cafio Tértola 68 17 13 g

7.6.4 Mitigation Plan
(1) General

As shown in the chapter of Impact assessment, the negative impact on natural environment as well
as social environment caused by closing of the channel is considered as significant. In this chapter,

the mitigation measures to minimize these negative impacts will be established.

In order to examine the mitigation measures, it is necessary to establish the aims of environmental
conservation. In general mitigation strategies are focused on avoidance, minimization of the
negative impacts and restoration or rehabilitation, preservation and/or compensation or replacement
of valuable natural and social environment . In this Project, the basic policy of minimization of the

negative impacts caused by the project has been mainly adopted.
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Aims of the Environmental Conservation on this Project

Based on the results of the impact assessment, the aims of the environmental conservation on this

Project are as follows.

1)

2)

3)

Ensuring a lotic condition of the aquatic ecosystem of upstream and downstream of the river

for environmental conservation.

One of the main reasons for the negative impact caused by the project is due to stop of water
flow by closure of the channel. Therefore, the measure for creating the lotic condition of the

water body is necessary in order to avoid the impact.
Ensuring the passage of local transportation

A measure for ensuring the access between upstream and downstream of the closing channel

is necessary to avoid the adverse impact on local transportation and migration of fish.
Protection the riverbanks against the erosion caused by the change of water flows

The closure of Tortola channel will work for deepening the main riverbed of the Orinoco
River at the sector of Barrancas to avoid the dredging. Nevertheless, this effect will not only
take place in the vertical direction of the riverbed but in all its hydraulic perimeter, which
means that there will also be erosion at the river banks, although it will be in a much lower
proportion compared to the bottom erosion. Therefore, the protection of the riverbank should
be considered at those places where the erosion would be expected based on the hydraulic

study

Mitigation Plan and the Effect

For achievement of the aims of the environmental conservation, the measures are established as

given below.

1y

It is desirable to introduce appropriate structural facilities and allow the required water flow
through the Tortola channel in order to mitigate the adverse environmental impacts caused
by the closing dike. Several measures can be envisaged such as submerged dike or dike with
culvert/silt openings ensuring the flow discharge through the Tortola channel, while
maintaining the required discharge in the Rio Grande channel to satisfy the navigation depth

requirement.

In the case of submerged dike, approximately for three months period, the water body will be

in lotic condition due to the facility, though it is not possible to have the water flow
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Water level (MSL+ in m)

throughout the year. This facility will disturb the migration route of some species of fish, for

the rest of the period (about 9 months). (Refer to the Fig. 7-6-4)
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Fig. 7-6-4 Water level variation in Rio Grande channel

In order to satisfy the lotic condition throughout the year while ensuring the required
navigation depth in the reach of Barrancas, either a dike with culverts or slit openings can be
conceived. The minimum discharge through the openings as the maintenance discharge
would be the average flow discharge in the dry season at present, to mitigate the adverse

environmental effects

Therefore, the number and size of culverts/slits are determined in order to allow the
maintenance discharge in dry season through the Tortola channel while allowing the required
discharge in the rainy season through the Rio Grande channel to satisfy the navigation depth
requirement. The typical features for the closing dike with culvert openings or slit openings

are shown in the Fig. 7.6.5.
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Closing Dike with Culverts
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2)  No interruption to local navigation could be achieved with the provision of a small
navigation channel with lock, together with the closure of the main channel (Refer to Fig. 7-
3-10 Plain view of closing dike). This facility would contribute to ensure the minimum

accesses for the passage of local navigation even in dry season.

3)  According to the study in Chapter 7.3, there is a possibility of erosion at the left bank of Rio
Grande in the sector of Barrancas. (Refer to Fig 7-3-14 Velocity along the left bank of

Guarguapo-Barrancas-YaYa sections)

The figure shows the necessary length of the revetment for protection of the riverbank in the
sector, which is 4km, based on the analysis of the simulation of the velocity of the water

flow.
Remaining Problems after Carrying out the Above Mitigation Measures

Final decision of the mitigation plan will be determined based on the consideration the relation
between necessary construction cost and the project justification. If the plan of complete closure of
the Tortola Channel are selected without any mitigation measures, there is a possibility that the
residents who consist of mainly fishermen and fully rely upon the channel in terms of local
transportation, could no longer live there due to the closure of the channel. Consequently there

might be a case that they have no choice except moving to other places.

It is considered that, even if the structure of submerged dike will be adopted, closure of channel
may occur in the long term due to sediment deposition. In case of the dike with culvert/slit
openings too, due to the confined flow in the Tortola channel, channel becomes narrower in the

long term and consequently the inhabitants might have to move to other areas.

Table 7.6.5 shows the information on related villages affected by the channel closure (Refer to Fig. 7-6--

3).

Table 7.6.5 The information on the Relating Villages

Village name No. of Family No. of people
Caratal de Tortola 9 21
Manacal de Tortola 16 98
Tortola Abajo 33 198
Tortola arriba 7 20
Mariche 4 17

Total 70 354
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The basic resettlement plan assuming the closure of channel would be carried out, is proposed as

mentioned below;

1y

2)

3)

4)

5)

Investigation of the present situation through the interview surveys with the people on the

complaints, demands, opinions on the resettlement.
Study on framework of compensation program relating to the resettlement in Venezuela

Establishment of compensation program
-Selection of the relocation area

-Evaluation on the property belonging the people
-Employment plan at resettlement area

-Plan of job training
Execution of resettlement

Monitoring after execution of resettlement
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