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INTRODUCTION AND GENERAL ASPECTS

1.1

INTRODUCTION

By means of the reform of the electrical sector in 1997, the scope of action of the
Dominican Corporation of State-Owned Electricity Companies [Corporación
Dominicana de Empresas Eléctricas Estatales (CDEEE)], was reduced to
activities of contracting the purchase and sale of energy produced by
independent generators and to the coordination, administration and direction of
the Hydro-electric Generation and Electric Transmission Companies, both
entirely owned by the State; whereas the condition of the National Transmission
System, in 2000, was comprised of 1,377 km of lines in 69 thousand volts and
677 km in 138 thousand volts, with a visible deteriorated infrastructure, limited
capacity of transport and high losses, conditions that generated a permanent
state of vulnerability to the occurrence of events conducing to total system
failures, that is, the state known as a general blackout.
Immediate action has been directed towards the conservation, strengthening and
rehabilitation of existing electrical facilities, in parallel with the revision of network
broadening studies, taking into account the parameters of stability, flow, growth
and reliable supply for a 30-year period. That is how this project is conceived,
framed within the most ambitious program of works or Expansion Plan, starting
its implementation with the construction of a series of projects of greater priority,
defined in terms of the system’s demand requirements.
As a consequence of this process, one of the most important projects to be
implemented within a very short term, the Dominican Corporation of StateOwned Electricity Companies (CDEEE) has the Construction of the 345 kV
Transmission Line S/S Palabé – S/S El Naranjo, and complementary works (138
kV Transmission Lines S/S El Naranjo – S/S Canabacoa), in the Provinces of
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San Cristóbal, Santo Domingo, Monseñor Nouel, La Vega and Santiago. This
project will allow inter-connection amongst existing electric transmission systems
and will increase the availability and reliability of electric energy for the country’s
development.
The development of new generation in the Eastern Region of the country (300
MW of CESPM, 150 MW of EGE – Haina, 300 MW of AES San Andrés) as well
as in the Southern Region (100 MW of Monte Río, S.A.), implies the need to
implement the construction of this transmission system to allow the National
Transmission System to fulfill the technical requirements and conditions as well
as those of quality of service.1
Urban centers in the Northern Region of the Dominican Republic have presented
electrical supply problems for a long time, something that becomes manifest in
power outages for several hours every day, causing trouble and financial loss to
the people. Currently, the voltage profile registered in the Northern Region is
below the quality of voltage required. The entry into service of the proposed 345
kV System will allow to comply broadly with requisites imposed by Law 125-1
and its Regulation.
To solve these problems, it is necessary to strengthen the electric supply, as well
as to increase the reliability of the existing electric supply system in the Northern
Region of the Dominican Republic, allowing an increase in the availability of
reliable electric energy for the agro-industrial, residential, commercial and tourist
development of this region.
The implementation of this 345 kV Transmission System is conceived in
CDEEE’s Minimum Cost Long-Term Expansion Plan that covers the period 1966
– 2015. To achieve this, it is indispensable to obtain the Environmental License
from the Ministry of the Environment and Natural Resources [Secretaría de
Estado de Medio Ambiente y Recursos Naturales]. Thus, CDEEE has begun
necessary administrative measures at this Ministry for the obtainment of the
Environmental License.
This procedure requires the performance of the Environmental Impact
Assessment of the Project “345-kV Transmission Line Palabé S/S – El Naranjo
S/S, and Complementary Works, in the Provinces of San Cristóbal, Santo
Domingo, Monseñor Nouel, La Vega and Santiago, in the Dominican Republic”,
the content of which is as follows:

1

CDEEE – ETED, 2004. Expansion Works of the 69, 138 and 345 kV Transmission System. Works in
progress, already Contracted and to be Contracted 2004 – 2007.
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Chapter 1: Introduction: Contains the Project background and Outline of
the Environmental Impact Assessment with the expected Objectives and
Scope.



Chapter 2: Project Description: Contains the detailed description of actions
to be taken during the pre-construction, construction, and operational phases,
with the intention of determining the influence that the establishment of the
electric Project will have upon the environment.



Chapter 3: Environmental Description:
Presents the environmental
characterization of the project’s area of influence, wherein the conditions and
characteristics of each of the environmental components (physical, natural,
and socio-economic) that may be affected are described, for the performance
of an appraisal that will allow conclusions to be drawn regarding the
Environmental Sensitivity of the area.



Chapter 4: Legal and Juridical Framework: This chapter presents the
inventory of laws and national and international, sectoral and regional
agreements, indicating the relevant aspects related to the Project, as well as
the pertinent norms and regulations that currently govern environmental
matters in the country.



Chapter 5: Identification of Potential Impacts: This section indicates the
possible impacts generated by the development of the project’s activities and
processes upon each of the environmental variables indicated in the
Environmental Description.
To achieve this, impacts are identified,
characterized, assessed and, finally, they are structured in a hierarchical
manner. Likewise, restrictions imposed upon the Project by the environment
are established. The impacts identified require validation in the field as well
as their assessment.



Chapter 6: Environmental Management and Adaptation Program
[Programa de Manejo y Adecuación Ambiental (PMAA)]: Presents a set
of policies, strategies and procedures necessary to control, mitigate, and/or
correct the impacts which, according to their assessment have been classified
as relevant, and which are generated in each of the Project’s phases. It
identifies the parameters which require monitoring, the management and
adaptation technologies, the recommended sub-programs, the budget of
required investments and their corresponding implementation timeschedule,
all based upon the country’s standing environmental norms.



Attachments: A series of attachments is presented, such as a cartographic
attachment (where maps developed for the assessment are included),
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reports, communications logs, data and results of the Project’s public
consultation process and other documents for support of the EIA, such as the
risk analysis.
1.2

OBJECTIVE OF THE ENVIRONMENTAL IMPACT ASSESSMENT

The objective of this Environmental Impact Assessment is to predict and evaluate
the effects of the development of the Project “345-kV Palabé S/S – El Naranjo
S/S Transmission Line and Complementary Works, in the Provinces of San
Cristóbal, Santo Domingo, Monseñor Nouel, La Vega and Santiago, in the
Dominican Republic”, upon the components of the natural and social
environment, to define the socio-environmental factors prone to be affected and
to propose the corresponding preventive, mitigating, corrective and
compensatory measures, with the purpose of guaranteeing the levels of
environmental quality, as well as assuring the fulfillment of the standing
environmental legal norms.
1.3

SCOPE OF THE ENVIRONMENTAL IMPACT ASSESSMENT

The Environmental Impact Assessment has the following scope:


Detailed description based upon existing information of the Project’s
components, that includes its objectives, the reasons that bring about its
implementation, its effects at the local, regional and State level, Project
location, employment generation, Project organization and planning,
conceptual and basic engineering, raw materials and services, processes and
waste, planned control systems, institutional aspects, costs and benefits.



Decision-making regarding actions and activities planned in the development
of the Project which may generate environmental impacts.



Updating of the information and description of the socio-economic and
physical-natural surroundings of the electric project’s area of environmental
influence, taking as a reference the different available assessments that have
been performed in the area, indicating the aspects of greater consideration
and the spaces with greater sensitivity to the Project’s development.



Identification of the possible environmental effects associated with the
construction and operation activities of the electric project upon the physical,
biological and socio-economical surroundings, and a selection and rejection
of effects according to their incidence upon the socio-environmental
surroundings of the area of direct influence, for a later environmental
evaluation and analysis.
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In the light of the magnitude and importance of the impacts and taking as
reference the results of the characterization and analysis of the sensitivity of
the Project’s area of influence, mitigating, preventive, corrective and
compensatory actions and measures will be considered, linked to the
Project’s implementation and development, with the purpose of guaranteeing
the levels of environmental quality required by the standing environmental
norms.



Formulation of the Environmental Management and Adaptation Program
wherein the mitigating, preventive, corrective and compensatory actions and
measures are presented, related to the level of Project implementation within
its area of influence and to the level of detail in the Project’s implementation
timeschedule, and the application of measures, bodies responsible for their
implementation and their associated costs.
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2

PROJECT DESCRIPTION

2.1

GENERAL ASPECTS

Due to the existence of problems related to the availability and reliability of
electric energy service in the Dominican Republic, the Dominican Corporation of
State-Owned Electricity Companies (CDEEE), being the body in charge of the
generation and distribution of electric energy in this region, has proposed the
increase of capacity of the electric service by means of the establishment of a
series of projects that it has been developing over the last several years.
Amongst these is the project studied in this Assessment, related to the
Construction of a Transmission System comprised of a 345 kV electric line,
which will start at Palabé Substation, to be built in the city of Santo Domingo, and
end at the El Naranjo Substation, to be built in the city of Santiago. This project
also comprises the construction of the two (2) Substations Palabé and El
Naranjo, as well as the interconnection of El Naranjo Substation with the existing
Canabacoa and Zona Franca Navarrete Substations, by means of two (2) 138 kV
transmission lines.
The implementation of the 345 kV transmission system which will interconnect
the Northern Region of the country (Santiago – El Naranjo) with the Southern
Region (Santo Domingo – Palabé), was first conceived in the CDEEE Minimum
Cost Long-Term Expansion Plan, which comprises the period 1996-2015. This
project has Congressional approval and Presidential enactment and financing is
being done by Deutsche Bank.
The introduction of the first stage of the 345 kV voltage level was planned to
begin service in 2004, under the hypothesis that the expansion of generation at a
medium term will take place mainly in the Eastern and Southern regions of the
country and the excess of energy generated in these regions would be sent, by
means of this South-North link, with the purpose of filling the generation deficit
present in the Northern Region of the country.
This hypothesis became a reality with the development of new generation in the
Eastern Region, comprised by new generation plants totaling 750 MW between
San Pedro de Macorís and Boca Chica. Also, a 100 MW plant was installed in
the Southern Region, in Azua.
This implies the need to implement the construction of the 345-kV Palabé (Santo
Domingo) S/S - El Naranjo (Santiago) S/S transmission line to allow the National
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Transmission System to fulfill technical conditions and quality of service
requirements provided for in the General Law of Electricity 125-01 and more
specifically in Article 149 and those following in the regulation for the application
of the aforementioned law, issued by the Superintendence of Electricity
[Superintendencia de Electricidad (SIE)] in July, 2002, including the
corresponding resolutions.
This project will bring about environmental effects at the moment of its
construction and subsequent operation, making its prior assessment necessary,
with the purpose of defining the main actions and processes to be applied to
avoid and/or reduce the disturbances that it may cause to the environment, the
communities and the natural resources associated with the surroundings wherein
it will be implemented.
2.1.1 OBJECTIVES
The project for the construction of the 345-kV Palabé S/S - El Naranjo S/S
Transmission System, with two circuits and three conductors per phase, with a
thermal capacity of 2300 MVA, which will allow a cost effective flow of power
greater than 800 MW, has the main objective of building the infrastructure
required to supply—in a continuous and reliable manner—the flow of electric
energy to the reception and distribution systems of the city of Santo Domingo,
located in the Southern Region of the country, and the city of Santiago, located in
the Northern Region of the country, and to the surrounding areas, in the
conditions and characteristics required by the users of the electric supply
network.
The following are secondary objectives:
1.

To increase the quality of the national transmission system with the
purpose of fulfilling technical conditions and quality of service
requirements provided for by the General Law of Electricity (Law 125-01).

2.

To allow the flow of electric energy in the South-North direction and viceversa, thus guaranteeing the availability of transport of energy generated
in the most cost effective manner available.

2.1.2 JUSTIFICATION
The project’s justification is directly linked to the fulfillment of the marginal
conditions of both project objectives described above and is based upon the
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obtainment of a safe and reliable system for the generation and distribution of
electric energy that will result in the development of agro-industrial, residential,
commercial and tourist activities in the areas that are currently being affected by
the deficiency of the existing service.
Regarding the first objective, the quality of service in the Northern Region of the
country is currently below the requirements demanded by Law. Frequent
technical problems presented by the largest generation unit located in Puerto
Plata, cause lengthy interruptions in service and if it were to be considered that
the existing 138-kV Santo Domingo (Palamara)-Santiago (Canabacoa) line, is
the only North-South link, with an economic transport capacity of about 120 MW,
does not allow the transport of sufficient energy required in the Northern Region,
the Transmission Company [Empresa de Transmisión (ETED)] could be subject
to sanctions established in the Regulation of the General Las of Electricity and
must compensate the Distributor for this reason, resulting in the service
interruptions that may have been originated in its facilities in accordance with the
norms of quality of distribution service approved by the SIE. [T.N.: sic = errors in
Spanish original.]
Article 149 of the law’s regulation defined the value of admissible voltage
regulation tolerance limits within the range of plus or minus five percent (±5%)
and currently the voltage profile that is registered in the Northern Region is well
bellow 0.9 p.u., which means that it is not within the required voltage quality.
With the entry into service of the Santo Domingo – Santiago 345-kV System,
simulation of voltage profile charge flow shows values higher than 0.95 p.u. in all
the bars of the substations in the Northern Region, which expresses compliance
with requirements of Law 125-01 and its regulation.
In addition, one must consider the fact that the 138-kV Palamara-Canabacoa line
was built in 1981, with criteria of maximum wind speed of 130 kph, lower than
that used for the new 345-kV line with is 230 kph, keeping it vulnerable to
damage that could be caused by hurricanes as was the case of the destruction of
the 138-kV Santo Domingo – San Pedro de Macorís line by Hurricane Georges
in 1998.
The second objective currently has a new dimension based upon the
construction of two (2) new coal thermal plants of 600 MW each in the Northern
Region of the country (Pepillo Salcedo) to be connected with Santiago (Naranjo
Substation) and in the Southern Region (Hatillo) to be connected with Santo
Domingo (Palabé Substation), by means of 345-kV transmission lines with the
same technical characteristics as 345-kV Santo Domingo – Santiago link. These
ENVIRONMENTAL IMPACT ASSESSMENT
345-KV JULIO SAURI S/S – EL NARANJO S/S ELECTRIC TRANSMISSIÓN SYSTEM AND COMPLEMENTARY WORKS
SANTO DOMINGO, SAN CRISTÓBAL, MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
IN THE DOMINICAN REPUBLIC

ENGLISH TRANSLATION (PARTIAL) p 14

CDEEE

Ingeniería CAURA, SA

______________________________________________________________________________________________________________________________________________________________________________________________________________________

thermal plants, and associated 345-kV transmission lines, will begin service in
the second semester of 2008.
If the 345-kV Santo Domingo – Santiago line and 345/138 kV Palabé and El
Naranjo substations with associated 138-kV lines are not put into service before
the end of the first semester of 2008, this will cause the impossibility of injecting
energy generated in these coal thermal plants to the charge centers of Santo
Domingo and Santiago, as well as the impossibility of guaranteeing a reiable flow
of energy in the North-South direction and vice-versa on the 345-kV Palabé –
Naranjo link.
The negative economic impact of a lag between these projects becomes
manifest in the differential of the cost of generation of these new coal thermal
plants of about five (5) cents of dollar per kilowatt-hour, including the cost of the
coal and the payment to the investor, versus an average cost greater than eleven
(11) cents of dollar per kilowatt-hour, which is the purchase price of energy in the
existing thermal plants that appears in the contracts of the Madrid Accord.
This means that as long as the facilities of the 345 kV link comprised by the El
Naranjo and Palabé substations with the 345-kV transmission line between these
substations are not in operation, use cannot be made of energy at less than half
the cost of the energy currently being generated.
Finally, we must highlight that an adequate supply of electric energy allows for
the development of new commercial and industrial activities and, directly, a better
standard in the quality of life for the population.
Figure 2.1 shows the principle of 345/138 kV transmission that will be built.
2.1.3 SCOPE
With the purpose of complying with the general objective of this project, the
development of each of the following aspects is required.
1.

Construction of the 345-kV Palabé S/S – El Naranjo S/S transmission line.

2.
line.

Construction of a 138-kV El Naranjo S/S – Navarrete S/S transmission

3.

Construction of a 138-kV Naranjo S/S – Canabacoa S/S transmission line.

ENVIRONMENTAL IMPACT ASSESSMENT
345-KV JULIO SAURI S/S – EL NARANJO S/S ELECTRIC TRANSMISSIÓN SYSTEM AND COMPLEMENTARY WORKS
SANTO DOMINGO, SAN CRISTÓBAL, MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
IN THE DOMINICAN REPUBLIC

ENGLISH TRANSLATION (PARTIAL) p 15

CDEEE

Ingeniería CAURA, SA

______________________________________________________________________________________________________________________________________________________________________________________________________________________

4.

Construction of the Palabé 345/138-kV substation, in the city of Santo
Domingo.

5.
Construction of the El Naranjo 345/138-kV substation, in the city of
Santiago.

2.2

GEOGRAPHICAL AND POLITICAL LOCATION

The project is to be developed along the Provinces of Santo Domingo, San
Cristóbal, Monseñor Nouel, La Vega and Santiago, in the Dominican Republic,
as may be seen in Map 2.1.
The Palabé electric substation will be built in the West of the Province of Santo
Domingo and the El Naranjo substation will be built in the Northeast of the
Province of Santiago.
The Province of Santo Domingo, in the Southern part of the Dominican territory
and its capital city, is where the project begins with the Palabé Substation and
the beginning of the 345 kV electric line.
The Province of San Cristóbal is located a little more to the North than the
Province of Santo Domingo and activities in it are agro-industrial, the most
important being the sugar industry.
In the Province of Monseñor Nouel, cattle breeding takes place in addition to
agricultural activities, as well as mining and commercial activities, mainly in its
free zone.
The Province of La Vega is located in the central part of the Northern Region of
the Dominican Republic, and this zone contributes greatly to the country’s
economy, due to the high productivity of its three large valleys (rice, coffee,
tobacco, plantains, potatoes, garlic, flowers, fruits, amongst others).
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FIGURE 2.1 SCHEMATIC OF THE 345/138 KV TRANSMISSION
PRINCIPLE TO BE BUILT

JULIO SAURI = PALABÉ / GURABO = EL NARANJO
SOURCE: ELECNOR, 2006.
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MAP 2.1 LOCATION OF PROJECT FACILITIES
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In addition, it has several industries: breweries, cold cured meat, ice, construction
materials and textile factories, in its free zone and of progressive commerce,
gasoline detailers amongst other activities. [T.N.: sic = errors in Spanish
original.]
The Province of Santiago, in the Northern Region of the country, is the arrival
point and location where El Naranjo Substation will be installed. This zone’s
activity is mainly commercial, industry and free zones, and it is one of the most
industrialized zones in the nation, differing from the others in its metallurgical,
chemical activities (due to the production of fertilizers, detergents and
pharmaceuticals), the cement and toy industries, amongst others.
Table 2.1 contains the location coordinates of the axis route of the 345-kV
Palabé S/S – El Naranjo S/S transmission line, the 138-kV El Naranjo S/S –
Navarrete S/S transmission line, and the 138-kV El Naranjo –Canabacoa S/S
transmission line. Likewise, Table 2.2 contains the location coordinates of
Palabé S/S and El Naranjo S/S.
Attachment 2.1 shows the location of the health centers located in the area of
direct influence of the Palabé S/S – El Naranjo S/S line and the separation
distances between them.
With the purpose of cartographical representation of this Environmental Impact
Assessment, the alignment of the S/S Palabé – S/S El Naranjo 345 kV line will
be divided into four (4) segments, as follows:
•
•
•
•

Santo Domingo – Villa Altagracia
Villa Altagracia – Bonao
Bonao – La Vega
La Vega – Santiago
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TABLE 2.1 LOCATION COORDINATES OF ELECTRIC LINES
VERTEX
V1
V2
V3
V4
V5
V6
V7
V8
V9
V10
V11
V12
V13
V14
V15
V16
V17
V18
V19
V20
V21
V22
V23
V24
V25
V26
V27
V28
V29
V30
V31
V32
V1
V2
V1
V2
V3
V4
V5
V6
V7
V8

UTM COORDINATES
NORTH
EAST
S/S Palabé – S/S Naranjo 345-kV Transmission Line
2,048,392
384,297
2,048,492
284,216
2,049,183
283,704
2,049,460
383,577
Santo Domingo
2,051,370
382,582
2,053,350
382,440
2,054,584
383,693
2,060,020
382,070
2,061,645
380,335
San Cristóbal
2,063,450
379,800
2,066,774
376,220
2,070,300
372,300
2,077,800
368,750
Monseñor Nouel
2,087,450
359,540
2,096,850
353,765
2,099,700
350,845
2,104,349
351,603
2,109,109
349,449
2.113.410
348,852
2,116,420
347,000
La Vega
2,116,373
345,795
2,118,893
343,225
2,122,660
340,225
2,123,307
337,721
2,126,915
333,770
2,127,045
332,900
2,130,975
329,879
Santiago
2,135,539
325,739
2,138,700
321,900
2,142,994
319,100
2,145,219
316,218
2,146,750
315,470
2,146,818
315,275
Santiago
2,154,667
315,436
2,147,308
327,454
2,146,946
327,109
2,145,861
326,431
2,145,340
325,414
Santiago
2,145,000
321,453
2,144,879
319,000
2,145,182
316,465
2,146,818
315,275
PROVINCE

SOURCE: ELECNOR, 2006
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TABLE 2.2 LOCATION COORDINATES OF PALABE AND
EL NARANJO ELECTRIC SUBSTATIONS
UTM COORDINATES
NORTH
Palabé Substation
2,048,354
2,048,357
2,048,068
2,048,073
El Naranjo Substation
2,147,334
2,147,333
2,147,084
2,147,087

VERTEX
V1
V2
V3
V4
V1
V2
V3
V4

EAST
384,502
384,789
384,786
384,504
315,003
315,252
315,255
315,004

SOURCE: ELECNOR, 2006

2.3

ROUTE ALTERNATIVES STUDY

2.3.1 LOCATION ALTERNATIVES
Table 2.3 summarizes each of the three (3) proposed route options, based upon
observations made during visits to the area of assessment and information
collected in public and private bodies, and Attachment 2.2 contains the map of
the alignment of route alternatives evaluated.
TABLE 2.3 CHARACTERISTICS OF EVALUATED ROUTE OPTIONS
VERTEX

Palabé S/S
V1
V2
V3
V4
V5
V6
V7
V8
V9
V10A
V11

UTM COORDINATES
EAST
NORTH

390,516
390,208
390,208
379,004
375,472
367,836
357,276
350,506
650,426
352,794
358,876
359,346

2,052,913
2,053,010
2,054,196
2,063,658
2,070,167
2,079,379
2,089,979
2,099,517
2,101,861
2,112,021
2,118,194
2,134,000

DEFLECTION
ANGLE
Option A

PARTIAL
DISTANCE (km)

PROGRESSIVE
(km)

64°28’I
49°48’D
21°18’I
11°09’D
05°15’D
09°32’I
33°25’I
15°04’I
31°27’I
42°52’D
18°14’D

0.323
1.185
14.665
7.406
11.965
14.963
11.696
2.346
10.433
8.666
15.813

1.508
16.173
23.579
35.544
50.507
62.203
64.549
74.982
83.648
99.461
111.372
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V12
V13
V14
V15
V16
Naranjo S/S

355,958
2,145,419
354,066
2,147,263
344,477
2,151,355
329,121
2,158,642
327,550
2,159,359
324,951
2,157,574
Option A Total (m)

Palabé S/S
V1
V2
V3
V4
V5
V6
V7
V8
V9
V10B
V11
V12
V13
V14
V15
V16
Naranjo S/S

390,516
2,052,913
390,208
2,053,010
390,208
2,054,196
379,004
2,063,658
375,472
2,070,167
367,836
2,079,379
357,276
2,089,979
350,506
2,099,517
650,426
2,101,861
352,794
2,112,021
355,814
2,127,416
359,346
2,134,000
355,958
2,145,419
354,066
2,147,263
344,477
2,151,355
329,121
2,158,642
327,550
2,159,359
324,951
2,157,574
Option B Total (m)

Palabé S/S
V1
V2
V3
V4
V5
V6
V7
V8
V9
V10C
V11
V12
V13
V14
V15
V16
Naranjo S/S

390,516
2,052,913
390,208
2,053,010
390,208
2,054,196
379,004
2,063,658
375,472
2,070,167
367,836
2,079,379
357,276
2,089,979
350,506
2,099,517
650,426
2,101,861
352,794
2,112,021
355,382
2,121,493
359,346
2,134,000
355,958
2,145,419
354,066
2,147,263
344,477
2,151,355
329,121
2,158,642
327,550
2,159,359
324,951
2,157,574
Option B Total (m)

29°13’D
21°14’D
02°17’D
59°47’D
-

11.911
2.642
10.426
16.997
1.727
3.153
146.317

114.014
124.440
141.437
143.164
146.317
-

Option B
64°28’I
49°48’D
21°18’I
11°09’D
05°15’D
09°32’I
33°25’I
15°04’I
31°27’I

0.323
1.185
14.665
7.406
11.965
14.963
11.696
2.346
10.433

1.508
16.173
23.579
35.544
50.507
62.203
64.549
74.982
83.648

18°14’D
29°13’D
21°14’D
02°17’D
59°47’D
-

15.813
11.911
2.642
10.426
16.997
1.727
3.153

111.372
114.014
124.440
141.437
143.164
146.317
-

Option C
64°28’I
49°48’D
21°18’I
11°09’D
05°15’D
09°32’I
33°25’I
15°04’I
31°27’I

0.323
1.185
14.665
7.406
11.965
14.963
11.696
2.346
10.433

1.508
16.173
23.579
35.544
50.507
62.203
64.549
74.982
83.648

18°14’D
29°13’D
21°14’D
02°17’D
59°47’D
-

15.813
11.911
2.642
10.426
16.997
1.727
3.153

111.372
114.014
124.440
141.437
143.164
146.317
-
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SOURCE: ELECNOR, 2006.

2.3.2 COMPARISON AND EVALUATION OF OPTIONS
The analysis of alternatives for the development of the project was based upon
the characteristics of the area where the 345-kV Palabé S/S – Naranjo S/S Line
will pass and upon the following criteria:
•
•
•
•
•
•
•
•
•
•
•
•

To establish routes considering existing obstacles and parameters, with
the purpose of minimizing the length of the line.
To establish routes that allow the location of supports in areas that
guarantee their stability.
To utilize, to the extent possible, the existing line corridors, with the
purpose of diminishing the effect upon the environment that could be
caused, as well as the costs of construction and maintenance.
To utilize, to the extent possible, the corridors available for public services
in any type of road.
To minimize the possible ecological damage that can be produced during
the construction and latter operation of the line.
To minimize effects upon public or private lands, where some economic
activity is taking place or that present conditions for development.
To consider the type of topography to be crossed by the Line.
To consider the type and height of the vegetation existing in the route.
To minimize, to the extent possible, the number of towers to be used.
To minimize, to the extent possible, the number of changes in direction of
the route.
To avoid and/or minimize the points of crossing at rivers and bodies of
water and in case they are necessary, to make them as perpendicular as
possible to minimize their effects.
To minimize affecting the vegetation and land use, maximizing the use of
existing paths or roads for the access to the towers.

As soon as the evaluation was performed, taking into account the foregoing
parameters, the alignment that was most favorable, and became the object of
this assessment, is option A.
This route is quite straight, with few turning angles, as well as the irregularity of
the topography results in greater distance in the segments where the land is of
an abrupt profile and with hollows, which is reflected in a lesser quantity of steel
in the structures and consequently greater economy in the implementation of the
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project. [T.N.: sic = errors in Spanish original.] Likewise, from the social
viewpoint, the four (4) urban centers in the area of influence are not very
affected, the reason being that they were taken into consideration so the
economic and urban activities of the population would not be very affected.
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2.13

WASTES, EMISSIONS, AND EFFLUENTS

In the same manner as with raw material required, the largest amount of waste is
generated during the construction phase: there will be little waste generated
during the operation and maintenance phase. Table 2.25 contains a summary of
waste to be generated during the project’s phases of construction and operation,
their characteristics and disposal.
2.13.1 SOLID WASTE
The following are amongst the main solid waste to be generated during the
Project’s development:
2.13.1.1 DOMESTIC WASTE
This will be generated due to human presence in the project areas during the
phases of construction and operation. It is comprised mainly of paper,
containers, glass and food remains. These wastes will be collected in resistant
black bags placed within containers with adequate capacity and stored
temporarily in an area destined to this used in the front part of the work site.
Assuming a rate of domestic waste production of 0.7 kg/person/day, during the
construction phase, a peak generation of 282.1 kg/day is estimated, waste which
will be moved at the end of the day to the camp where they will be collected by
the city hall cleaning service, to be disposed of in the municipal dump. Likewise,
an estimated generation of 1.4 kg/day of domestic solid waste is estimated
during the operation phase of each Substation, whose management will take
place in the same manner as in the project’s construction phase.
2.13.1.2 INDUSTRIAL WASTE
This waste will be generated mainly during the construction phase of the project’s
components and the electromechanical maintenance work in the substations and
the 345-kV and 138-kV transmission lines, due to the usage of a variety of raw
materials and supplies.
Industrial waste will be divided into dangerous
(contaminated) and non-dangerous (not contaminated).
Non-dangerous industrial solid waste to be generated mainly includes ground
material, cement, concrete, ferrous material, debris, packaging remains, hoses,
ducts, cables. This industrial waste will be stored temporarily and in an orderly
manner in an area destined to that use within the construction camps, duly
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sheltered from the elements and correctly identified, the application of different
options for their management will be considered, such as reduction at origin,
recycling, reutilizing, minimization, and sale to third parties. Non-dangerous
industrial waste that cannot be recovered will be collected in adequate containers
and later moved to the dumps existing in the provinces (Santo Domingo, La
Vega, and Santiago).
For the operation and maintenance phase, industrial solid waste generated by
electromechanical maintenance work in the substation and the line route
(insulators, parts, cables), are estimated at 100 kg/year and its disposal is
planned in the dumps previously mentioned.
Besides, dangerous industrial waste will consist mainly in spare parts of
machinery and equipment, contaminated gloves and rags, paint containers, soil
contaminated by spills of engine oil, diesel or any other type of fuel used in
vehicles, machinery and/or equipment, used vehicle batteries, and others. This
contaminated industrial waste will be placed in hermetic drums, duly identified,
with the purpose of being temporarily stored in an area marked out and restricted
within the camp, before being delivered to a company specialized in handling
dangerous waste.
2.13.1.3 PLANT MATERIAL AND VEGETATION
This waste is comprised basically of plant material produced during the initial
deforestation and the vegetation removed from the construction area of Palabé
and El Naranjo substations at the beginning of the land cut and fill activities.
Likewise, it also includes plant material generated during the activities of pruning
and cleaning of the corridors and/or paths of the alignment of the 345-kV and
138-kV power lines, and greens of the substations, within the operation phase of
these facilities.
The area to be deforested is 8.0 ha for Palabé electric substation, 6.3 ha for El
Naranjo electric substation, 766.2 ha for the 345-kV power lines, 66.0 ha for the
138-kV El Naranjo S/S – Navarrete S/S and 45.00 ha for the 138-kV El Naranjo
S/S – Canabacoa S/S power line. In addition, about 24,000 m3 and 18,900 m3 of
top soil will be generated, which corresponds to Palabe and El Naranjo
substations, respectively.
The cut material generated by the construction of bases for the power line
towers, estimated at approximately 8 m3/tower, will be spread out in the
surroundings of each tower, in a uniform manner and without altering the natural
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drainage pattern of the land. Besides, waste material is not being considered
during the construction of the substations because the cut is to compensate for
the fill.
The plant material produced by the initial deforestation will be delivered to the
owners in case it is required and otherwise, it will be cut up into pieces using
powersaws, to be disposed of in a place where it is allowed or distributed along
the project area. Vegetation will be delivered to contractors for final disposal.
2.13.2 LIQUID EFFLUENTS
The following are amongst the main liquid effluents that will be generated during
the project’s development:
2.13.2.1 DOMESTIC RESIDUAL WATER
For the management and disposal of domestic residual water to be generated by
the personnel during the implementation of construction activities of project
components, portable baths will be installed in the substation construction areas,
as well as in the different working fronts that will extend along the alignment of
the 345-kV and 138-kV power lines.
Besides, all discharges of toilets and washbasins of buildings in Palabé and El
Naranjo substations will be collected by a sewage system that will lead them to a
septic tank with filtering system.
Assuming that the rate of production of domestic effluents is 80 l/person/day, it is
estimated that the volume of generation is 32,240 l/day, during the construction
phase and 160 l/day during the operation phase for each of these substations.
2.13.2.2 USED OILS AND LUBRICANTS
These currents are originated during the changing of oil that is done to engines of
different machinery and equipment used during project construction activities.
Likewise, in the operation and maintenance phase of the substations, generation
of used dielectric oils during the changing of oils in the transformers is expected.
These will be collected in their original containers, in an hermetic manner and
duly identified, which will be adequately stored temporarily in an area duly
marked out and identified within the campgs and/or substation accordingly,
placed on wooden bases to avoid their direct contact with the ground and with a
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dyke around them to contain possible spills. Later, they will be delivered to
companies that handle this type of material.
2.13.1.3 INDUSTRIAL EFFLUENTS
Correspond to water contaminated with chemical products resulting from the
washing of machinery, equipment and cables during the construction phase.
These effluents will be collected in appropriate containers and later delivered to
handling companies.
During the operation phase of the substations, this refers to the run-off waters
contaminated by oils, which will be directed and collected by the closed drainage
system of each substation.
2.13.3 ATMOSPHERIC EMISSIONS
2.13.3.1 COMBUSTION GASES
Comprise basically by carbon monoxide (CO), carbon dioxide (CO2), sulfur
dioxide (SO2) and nitrogen oxides (NOx), generated by diesel type internal
combustion engines of cranes and internal combustion engines of vehicles and
machinery used during the project’s construction phase. A measure to be taken
to minimize their effect will be the use of vehicles and machinery in good state of
maintenance, with the purpose of avoiding emissions caused by incomplete
combustion.
2.13.3.2 EMISSIONS OF PARTICLE MATERIALS
Corresponding to dust particles generated by earth movements and the transit of
vehicles and machinery, on bare or unprotected ground, particularly in the
construction phase of the substations. In order to diminish the suspension of
dust particles, watering will be applied in the different working fronts, especially
during dry periods.
2.13.3.3 NOISE GENERATION
During the construction phase, generation of noise will be caused mainly by
deforestation, excavation and compression machinery, as well as by
transportation vehicles. The level of noise generated, based upon typical values
of mean sound levels at 15 meters from the construction, is estimated between
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70-95 dB. This effect will be minimized by the use of adequate noise protection
by workmen, in the case of levels generated beyond 85 dB.
In addition, all vehicles and equipment will be subject to supervision to guarantee
that the silencing systems operate satisfactorily, with the purpose of controlling
the levels of noise within the permissible limits, guaranteeing a minimum of
nuisance to the surrounding settlements, fauna and site workmen.
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TABLE 2.24. GENERATION AND MANAGEMENT OF WASTE TO BE GENERATED DURING THE PROJECT
TYPE OF WASTE

SOURCE
Baths, offices and
campground and work
front dining halls

PHASE
ESTIMATED AMOUNT
Non-Dangerous Solid Wastes
Construction

282.1 kg/day
Organic trash, cans,
paper, cardboard, plastics

Domestic
Palabé Substation and El
Naranjo Substation
Construction work
Industial
(Non-contaminated)

Plant material,
vegetation, and
leftover material

Electromechanical
maintenance work on
structures and facilities

Preparation of land and
land movement,
excavation of ditches

Maintenance of power
line corridors and green

COMPOSITION

Operation

1.4 kg/day/substation

Construction

Not estimated

Operation

100 kg/year

Construction

766.2 ha (plant material
on 345-kV line),
66.0 ha (plant material on
138-kV line El Naranjo
S/S – Navarrete S/S,
45.0 ha (plant material on
138-kV line El Naranjo
S/S – Canabacoa S/S),
16,111.6 m3 (leftover
material from the
excavation of foundations
for the towers),
8.0 ha (plant material
Palabé S/S),
6.3 ha (plant material El
Naranjo S/S),
24,000 m3 (plant material
Palabé Substation)
18,900 m3 (plant material
El Naranjo Substation).

Operation

Not Estimated

Remains of cement and
concrete, wood. Remains
of iron material. Debris.
Remains of packing,
cables, asphalt, tiles,
ceramic, fiberglass,
bricks, etc.

Collected daily and
transported to the
campgrounds and later by
the city hall cleaning
service to the existing
dumps in the
municipalities

Reutilization, sale to third
parties and/or disposal in
existing municipal dumps

Delivery of plant material
to owners or chopping
and distributing in the
project area.

Plant remains, top soil,
and leftover material

Top soil delivered to
contracting companies for
their disposal.
Scattering of leftover
material in the
surroundings of the
construction area of
towers and substations.

Plant remains
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areas of the Palabe and
El Naranjo Substations

surroundings.
Liquid Effluents

Domestic residual
water

Industrial Effluents

Portable toilets
Baths of the Palabé and
El Naranjo Substations
Washing of machinery
and equipment
Superficial drainage in
substations

Construction

32,240 l/day

Operation

160 l/day/substation

Organic compound

Construction

Contracting companies
for portable toilets
Septic tank with filtering
system
Superficial drainage

Not estimated

Water with sediments

Operation

Open drainage
Dangerous Wastes

Used oils and
Lubricants

Changes, repairs and
maintenance of
machinery and
equipment.
Change of dielectric oil for
transformers of the
substations
Use of additives and other
contaminated chemical
substances

Not estimated

Contaminated superficial
drainage water

Internal combustion

Delivered for treatment to
companies duly
authorized by the Ministry
of the Environment

Contaminated gloves and
rags, used vehicle
batteries, grease
containers, paints,
herbicides, and oil, filters,
masks, wrappings, soil
contaminated by engine
oil spills, diesel or any
other fuel used in
vehicles, machinery
and/or equipment,
replacement parts for
machinery and
equipment.

Temporarily stored in
hermetic containers duly
identified and later
delivered to companies
specialized in handling
dangerous wastes, duly
authorized by the Ministry
of the Environment.

Not estimated

Water with remains of oil

Collected by the closed
drainage system of the
substations and
separated in a small tank.

Atmospheric Emissions
Construction and
Not estimated

CO, CO2 , Heavy metals,

To the atmosphere

Construction

Not estimated
Facility maintenance work

Combustion gases

Oil with particles in
suspension

Operation

Industrial
(Contaminated)

Industrial effluents

Oils, solvents, gasoline,
diesel

Construction

Operation

Operation
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Dust particles

Noise

engines, vehicles and
machinery, generators
and others
Transit of vehicles in bare
ground, work of
machinery and land
movement
Machinery and equipment

Operation

H2S and derivates of
hydrocarbons

Construction

Not estimated

Suspended solid particles

Construction and
Operation

71-95 dB

NA
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2.14

ACTIONS CAPABLE OF GENERATING IMPACT

During the phases of pre-construction, construction, operation and maintenance
of the 345-kV and 138-kV electric lines, as well as of the Palabé and El Naranjo
Substations, a series of activities will be performed that directly or indirectly affect
the surroundings, generating the impacts that have been pre-identified in Table
2.25 and which will later be developed in detail in Chapter 5 of this assessment.
TABLE 2.25 ACTIONS CAPABLE OF GENERATING ENVIRONMENTAL IMPACT
PHASE

ACTIVITY

ACTIONS
9

Pre-construction

9

Establishment of right-of-ways, expropriations

9

Lay out of route

9
9

Preparation of paths and access roads
Chopping and deforestation work

9

Foundations

Construction
9

Mounting of structures, laying and tautening
of lines

9
9
9
9
9
9
9
9
9
9
9
9
9
9

9

9

Operation and
maintenance

Testing of lines and connection in the
substations

Maintenance of right-of-ways

9

Maintenance of towers, power lines, and
substations

9

Operation of electric lines and substations

9

Transport

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Agreements with owners and occupants of
land where the 345-kV and 138-kV lines will
pass
Light felling and deforestation
Topographical surveys
Deforestation and clearing
Removal of vegetation in the areas of tower
construction
Opening of test pits for foundations
Foundations
Disposal of left over material
Affectation of other existing structures
(streets, sidewalks, drainage)
Assembly of sections.
Lifting of assembled sections.
Cleaning of cables.
Laying and tautening of the line.
Crossing of roads, rivers and other electric
lines.
Interruption of traffic in industrial and urban
areas.
Connection of the substation transformers.
Connection to the isolating switches and
control panels.
Line testing and energizing.
Interruption of electric service.
Shaping of paths
Deforestation, cleaning and cutting of
undergrowth
Cleaning of lines.
Painting of installations.
Changing of parts.
Substitution of lines and tower parts.
Interruption of electric service.
Interruption of traffic in industrial and urban
areas.
Generation of electricity.
Production of electromagnetic waves.
Transport of materials, equipment, and
personnel by land

SOURCE: Self Preparation, 2006

2.15 MEASURES INCLUDED IN THE PROJECT DESIGN
There is a series of measures of good engineering practice that have been
incorporated into the project’s design, amongst which the following may be
mentioned:
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•

•
•
•

•
•
•
•
•

•
•
•
•
•
•
•
•

•

The design of facilities (lines and substations) that comprise the project
was done considering tropical climate environments with high levels of
humidity, as well as natural phenomena with the risk of occurring in the
island, such as hurricanes, tropical storms, earthquakes and landslides.
Hiring of local workmanship.
Limitation of the area of affectation.
The access of unauthorized personnel will not be allowed into the
construction areas and affected roads, streets and corridors, with the
purpose of assuring the safety of the public, employees and third parties
that could be affected by the work.
Periodical maintenance of machinery and equipment.
Use of portable WCs throughout the stretch of the electric line.
Improvement and return of public services that could be affected.
In the implementation of crossings of obstacles: bodies of water, other
electric lines, roads or gas pipes, etc., these will planned in such a way as
to diminish the time of obstruction.
In crossings of highways, other electric lines, distances will be kept
between the position of supports to be installed and the existing obstacle
to be crossed, in accordance with its importance and norms of the
governing body.
In crossings of bodies of water, the laying of conductors, the pilot wire
(used to pull cables) will be passed by manual methods, thus avoiding the
disturbance of banks caused by the use of mechanized equipment.
In no moment will the course of bodies of water be obstructed no will
removed material be placed less than 25 meters away.
The height of conductors shall be such so as to minimize the need for
deforestation in the banks of bodies of water.
The planning of work will be coordinated jointly with the owner of the line
and the body that governs the service pertaining to the obstacle to be
crossed.
With the obtainment of the permit, all the support that can be offered by
corresponding competent authorities will be requested.
In case it is necessary, a publication will be made stating the work to be
performed and the restrictions it will cause.
Equipment and signage devices will be used to avoid possible risks.
Spheres will be placed for the aerial buoying of guarding lines in the
openings associated to sectors where it is deemed necessary, with the
purpose of preventing the impact of birds and/or aircraft with the power
line.
For the laying of conductors, protecting barriers will be placed on both
sides of the line (when the crossing is above), with higher connections that
avoid the possible fall of the conductors at risky heights.
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•
•
•
•
•
•
•
•
•
•

•

•

•

•

Once the work is performed, all temporary elements used in support of
construction will be withdrawn.
The line tensions will be kept within a margin that does not cause risks.
In case selective pruning is required, leftover material produced by this
activity will be removed from the possible path that may obstruct the
natural course of water.
Towers must be grounded to allow for the discharge of electric flow.
Combustion machinery and spark-generating equipment must be isolated.
The location of connections will be in areas distant from roads, houses,
drainages and structures.
Personnel safety measures will be implemented during all construction
and operation activities of the facilities.
All the construction area will be assisted by fire extinguishers and
substations to be built will have fire control systems during their operation.
Final disposal of waste will be made in municipal dumps of Santo
Domingo, La Vega and Satiago.
Dangerous liquid waste, comprised of paints, solvents and used oil, will be
stored in hermetic drums identified and placed temporarily in camp
warehouses, before being delivered to companies that handle this type of
waste for their final disposal.
Once the transmission lines are built, the permanence of plantations,
bushes, and low trees that do not exceed the recommended height and
that are located in the center of the right-of-way strip, will be allowed, with
a gradual increase in their height as their location approach the borders of
the right-of-way strip. In this manner, land cleaning work will be reduced,
minimizing the possible environmental impact associated with cleaning
and undergrowth clearing of the land, danger of land erosion, affectation
of natural landscapes, interference with agricultural activity in the location,
and alterations in the natural habitat of the native flora and fauna, with the
exception of wooded areas.
Appropriate tractor and/or pneumatic equipment will be used, which do not
place excessive pressure on the top layer of soil, and splints or pieces or
wood will be placed extended in a direction perpendicular to the circulation
of vehicles on the area of field to be crossed, with the purpose of
minimizing the compacting of land mainly in agricultural land and
wetlands.
In the case of intervention in previously unidentified archaeological sites,
or should archaeological, paleontological, or historical items of high
cultural value be found, they will be protected and delivered to the
Dominican Anthropological Museum [Museo del Hombre Dominicano].
Areas identified as habitats of endangered species will be marked out,
before beginning construction activities.
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•

•
•

•

•

•
•

•

Trees and bushes lower than that recommended will not be removed from
the right-of-way strip, except it being indispensable in areas of tower
construction and mounting. Trees will be felled to a maximum height
equivalent to the diameter of their trunk or at 0.35 meters (whichever is
lowest), measured from the surface of the ground. Bushes will be felled
whenever necessary, to a maximum height of 0.30 meters or under their
lowest branch (whichever is lowest). They will not be used as support nor
will they be bent. Trees that sprout quickly will be stump-pulled to a
maximum height of 0.35 meters and will be treated with products officially
authorized for use that prevent their growth within the right-of-way strip
(herbicides).
Special care will be taken to preserve all vegetation, such as trees, plants,
shrubs and lawn, on or adjacent to the right-of-way strip and which do not
interfere reasonably with the work’s implementation.
During the operation of the lines, stumps of those species that may
constitute a risk within the right-of-way strip will be treated using an
effective herbicide approved by competent authorities that allow their use
near public areas of water supply.
All instructions of use on the herbicide container will be followed, adding
tincture, with the purpose of detecting stubs that have already been
treated with the product. The application of this treatment must be
avoided on days of heavy and continuous rains, so that the herbicide is
not washed off by the rain.
To the extent possible, existing roads will be used to reach the alignment
of the power lines, those that are not in adequate condition will be
improved, and only if there is no other possibility will new accesses be
built.
In each of the roads of access to the alignment, signs will be placed that
indicate the numbering of stakes of the corresponding stretch of line,
which can be accessed.
Efforts will be made to preserve the topography of the strip and the natural
drainage of water. On the contrary, the necessary drainage will be built to
avoid damage to the surroundings and erosion localized in lands adjacent
to the location of the structure, which may compromise its stability.
Environmental actions of a general character to be implanted during the
execution of civil works, cable laying and placing of accessories are the
following:
 To keep order and cleanliness in the land use of the work to be
performed.
 To avoid possible damage in roads, ditches, etc., that are crossed
or used to access to work.
 To avoid damage in agricultural zones, pastures, woods or any
plant or animal protected species.
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•

To avoid damage to property closures, either natural or built.
To avoid damage to elements of the historical-artistic heritage and
archaeological deposits.
 To manage, whenever necessary, all types of waste through
authorized managers (never incinerate).
 If unforeseen oil changes and maintenance are made, they should
always be done in authorized shops.
 If there have been oil or diesel spills, the contaminated ground must
be lifted and replaced with appropriate material.
 To avoid by all means possible the cleaning of concrete mixers on
site leaving behind lumps of leftover concrete.
 To leave the work zone free of metal remains, washers, nuts,
screws, tying metal tapes and retentions of any type.
Environmental actions with a specific character to be implemented during
the performance of civil works, cable laying and placing of accessories are
the following:
 The soil that is removed from holes will be stocked up on for later
use in the conditioning of the zone or on the contrary, will be
transported to authorized dumps.
 The stocking up of material for the line will be done with the
necessary care so that the affectation caused by the maneuvering
of vehicles and workers is produced in the area where it is strictly
necessary.
 The laying, stocking up, location and tightening of machinery will be
done so that it does not damage existing vegetation.
 Permits from the owners must be sought to make access roads to
the supports and once the path is made, no other sites will be
passed through.
 In case the paths have to be made through public property, the
permit of the corresponding institutions must be sought.
 Leveling for cranes or for turning of concrete mixers will not be
made.
 Once excavation and concrete pouring of supports is completed,
the zone will be restored to its original state.
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CHAPTER 3

ENVIRONMENTAL DESCRIPTION

SECTION 3.2.7
LAND BIOTA
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3.2.7 LAND BIOTA
3.2.7.1

FLORA AND VEGETATION

In April 2004, a study was performed on the vegetation and flora present in the
route of the Electric Transmission System being studied. The zone studied
corresponded to various types of sub-tropical forests: moist, wet, dry-moist
transition, and dry (Map 3.13 of Attachment 3).
Vegetation present is generally of the secondary type, only that in some places
like Loma Caribe (Bonao) there is primary vegetation. The line will cross broad
zones of rice, cacao, and coffee plantations, as well as cattle breeding areas.
The flora identified throughout the route is comprised of 386 species of vascular
plants, of which only 14 are endemic, some are endangered and/or protected.
Attachment 3.2 shows the list of species observed and Map 3.14 of Attachment
3.1 shows cartographically the units of vegetation. In Map 3.15 of Attachment 3,
protected zones adjacent or involving the Project’s zones of environmental
influence, are located.
To characterize the vegetation and make an inventory of flora present throughout
the Electric Transmission System being studied, a revision was made of the
existing ecological and botanical information for the area. In addition, seven
transepts were made keeping in mind the appearance characteristics of the
vegetation and its state of conservation throughout the project’s construction
areas. The Matteuci and Colma (1982) methodology was used to take botanical
samples. In each transept, notes were taken about the characteristics of the
vegetation and state of conservation of the flora.
The floristic inventory was performed identifying the species found in each
transept and samples were collected of some of the plants. The identifications
were made on site and in the laboratory of the National Herbarium (JBSD); the
comparison method was used with specimens in the herbarium and taxonomic
keys contained in the Flora of Hispaniola (Liogier, 2000) were used.
The results were presented as a characterization of the vegetation present in
each transept and a list of the species, where the family, biological types, genus,
state of distribution and common name (if known), are included.
The Botanical Dictionary of Vulgar Names of Hispaniola (Liogier, 2000) was used
for the common names as well as the author’s experience and knowledge.
¾ Description of Vegetation Transepts throughout the Project route
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Palamara-Novillero

This transept begins near the Palamara electric generation plant and
reaches Loma Novillero, located near Villa Altagracia. It is located in the
sub-tropical moist forest and sub-tropical wet forest zones of life, where
rainfall varies between 1,000 and 4,000 mm annually (Hartshorn et al,
1981). The average potential evapotranspiration is 20% lower than the
annual mean precipitation in the moist forest. This causes an almost
continuous availability of good humidity throughout the whole year.
Rainfall is irregular.
In the wet forest, the average evapotranspiration potential is 60% lower
than the mean annual precipitation, consequently producing continuous
humidity throughout almost the entire year, even with the irregularity of
rains. Its vegetation is broadleaf type, characterized by the presence of
tall trees, as well as ferns and epiphytes. Vegetation throughout this
transept is almost entirely of secondary type, because the lands are
dedicated to cattle breeding, agriculture, and in a lesser degree to forest
production.
The most common tree species are: royal palm (Roystonea hispaniolana);
guacima (Cuazuma ulmifolia), guarana (Cupania americana), native gina
(Inga fagfolia), native jabillo (Hura crepitans), mara (Calophyllum calaba),
yagrumo (Cecropia schreberiana), hojancho (Coccoloba pubercens);
roblillo (Tabebuia berterii), ciruelillo (Buchenavia tetraphylla) and sablito
(Schefflera morototoni). Also abundant are fruit trees such as mango
(Mangifera indica), soursop (Annona muricata), coconut (Cocos nucifera),
avocado (Persea americana) and citrus fruits in general.
The most common bushes are: guava (Psidium guajava), palo de avispa
(Casearia aculeate), cafetán (Casearia syvestris), guao (Comocladia
dodonaea), cafetillo (Psychotria nervosa), palo de leche (Ruvolfia nitida),
arraijan (Eugenia monticola) and caimito (Chrisophyllum oliviforme),
amongst others.
Grasses are abundant, because the greater part of the area is occupied
by pastures, being notable the presence of guinea hen grass (Panicum
maximum); Haitian pajón (Bothriochloa pertura), pangola (Oigitaria
decumbens), escobita (Sida Acuta), Corchorus siliquosa and grass
(Paspalum fimbriatum), amongst others.
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In addition to the groups of plants previously described, there are
abundant climbing plants and species of liana such as: bejuco de Costilla
(Seljania polyphylla), campanita (Turbina corymbosa), bejuco cascarita
(Stigaphyllon emarginatum), guatavo (Rinchosia reticulata) and papo de la
reina (Centrosema virginianum).
Also present are some epiphytes, mainly of the Bromeliaceae and
Orquidaceae families.


Novillero-Piedra Blanca Transept

From Loma Novillero to the town of Piedra Blanca, there is an area of
great ecological similarity with the previous one, as it is located within the
same life zone.
Its main difference is determined by the greater density of the forest
vegetation, due to a part of it having been reforested in the 1980s.
Electric lines will pass by zones with dense vegetation, which although not
primary, they are in good state of development and conservation.
The species that were mainly used to reforest this zone, and which today
are part of the forest are: pine (Pinus caribaea), eucalyptus (Eucalyptus
camaldujensis) and Australian pine (Casuarina equisetifolia). Also present
is mara (Calphyllum calaba), which is a native species.
After the reforestation with exotic species, numerous native and endemic
species of the island have been recovering their original environment
(Sánchez, 1998). In this group are: guarana (Cupania americana),
cabirma (Guarea guidonia), cigua (Ocotea coriacea), yagrumo (Cecropia
schreberiana); sablito (Scheflera norototoni), male pine (Zanthoxylum
matinicensis), palo amargo (Tichilia pallida), mara (Calophylum calaba),
guayaba (Psidium guajava) and royal palm (Roystonea hispaniolana).
There are also abundant grasses and bushes, as well as some epiphytes
and many lianas and climbing plants. Both to the East and the Northeast
of Novillero, there are extensive zones occupied by pastures and
agriculture, but the species are similar to those cited in the Palamara –
Novillero transept.


Piedra Blanca – Presa de Rincón Transept

This segment crosses different environments, all within the moist forest
and wet forest life zones, but passes through some areas with primary
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vegetation, although somewhat altered. This primary vegetation is
present on the sub-stratum of ultramaphic rock in Loma Caribe (La
Peguera).
The most frequent tree species are: Hispanoilan pine (Pinus occidentalis),
ciruilillo (Buchenavia tetraphylla), Ramón de bestia (Dendropanaz
arboreus), sablito (Schefflera morototoni), yagrumo (Cecropia
schreberiana), mara (Calophyllum calaba), sigua (Ocotea coriacea), royal
palm (Roystonea hispaniolana), peonia (Ormosia krugii), palo amarallo
(Trichillia pallida) and caimoni (Wallenia laurifolia). Also abundant are
Psychotria sp. bushes as well as climbing plants or lianas.
In this transept the lines will cross agricultural and cattle breeding areas,
mainly in the zone between Duarte Highway and Falconbridge to the
Rincón Dam. The presence of forest grazing systems, which consist in
the combination of pastures, cattle and leguminous trees such as saman
(Samanea saman) and piñón cubano (Gliricidia sepium), the latter is used
to build live fences. In the flat zone there frequently are fruit trees such as
the mango and citrus fruits, as well as wood-yielding trees such as oak
(Catalpa longissima), la jaguar (Genipa americana), saman (Samanea
saman) and Juan primero (Simaruba glauca), amongst others.


Villa Altagracia – La Vega Transept

The presence of leguminous tree Australian oak Acacia mangium, is
obvious throughout the length of Duarte Highway. This introduced
species is found in commercial plantations around Alto de Miranda,
regenerates very easily and its aggressiveness has been proven in the
population of very degraded places.
There are some plantations of Honduran pine (Pinus caribaea), from
Loma Novillero to La Vega and Hispaniolan pine (Pinus occidentalis) as
remnants of the original coniferous forest, although at the present moment
it is very intervened. Due to this, the presence of broadleaf tree species is
noted in a continuous process of displacement of the native species.


La Vega – Santiago Transept

At the present moment, there is a remnant of transition forest,
characterized by the presence of these species: royal palm (Roystonea
hispaniolana), coconut (Cocos nucifera), mango (Mangifera indica), cana
palm (Sabal dmongensis) and native mahogany (Swetenia mahogani),
amongst others.
ENVIRONMENTAL IMPACT ASSESSMENT
345-KV JULIO SAURI S/S – EL NARANJO S/S ELECTRIC TRANSMISSION SYSTEM AND COMPLEMENTARY WORKS
SANTO DOMINGO, SAN CRISTÓBAL, MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
IN THE DOMINICAN REPUBLIC

ENGLISH TRANSLATION (PARTIAL) p 42

CDEEE

Ingeniería CAURA, SA

______________________________________________________________________________________________________________________________________________________________________________________________________________________

The sub-tropical dry forest is characterized because its average potential
evapotranspiration is 60% greater than the mean annual precipitation.
This causes a deficit of humidity during the year. This secondary forest is
very intervened and degraded in terms of species diversity, being most
abundant the leguminous trees: aroma/cambrón (Acacia farnesiana) and
cambrón/bayahonda (Prosopis juliflora).
¾ Floristic Composition
In the area studied, 386 species of vascular plants were observed,
belonging to 94 families and 117 genera, of which 14 are endemic, 315
are native of Hispaniola Island, and 57 are introduced, amongst these,
some are naturalized.
Of the total 386 species, and according to their form of life, the distribution
is as follows: 114 land grass, 96 bushes or bush-like, 93 trees or
arborescent, 57 climbing plants, 21 epiphytes, 4 estípite [T.N.: English
term not found], and one epiphyte shrub.
The endemic species present in the area are: guao (Comocladia
domingensis); royal palm (Roystonea hispaniolana); cana palm (Sabal
domingensis); aceituno (Tabebuia berterii), (Poitea galegoides), amongst
others.
¾ Endangered species
Of the specie present, mahogany (Swietenia mahogani), orchids and the
royal palm (Roystonea hispaniolana), are protected. Mahogany and
Orchids are protected in Appendix II of the Convention on International
Trade of Endangered Species of Wild Fauna and Flora (CITES), the felling
of royal palm and ceiba (Ceiba pentandra) is prohibited by national
regulation.
¾ Environmental impact on existing flora
Throughout the Electric Transmission System being studied, the
elimination of trees and bushes will be minimal where the stretches
coincide with an existing transmission line or with the borders of Duarte
Highway.
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As is observed in the foregoing descriptions, to install high voltage cables,
whenever necessary, some trees and bushes of introduced, naturalized
and native species will be cut.
The endemic plants are represented by some 14 species, thus being the
ones with less presence in terms of their state of origin. Consequently, as
their presence is very low, that is the probabilities of the appearance of the
species is lower than the others, only some specimens would be
intervened in case of extreme necessity. When the site to be intervened
proves that due to their low density and/or deficiency and very limited
natural regeneration, the species cut will be substituted at a ratio of ten
planted specimens per each specimen cut.
Taking these recommendations into consideration, the conclusion is that
the environmental impact to be produced throughout the route in terms of
flora will be minimal and thus little significant.
3.2.7.2

FAUNA

¾ Amphibians and reptiles
The large variety of habitats present in Hispaniola creates the highest
levels of endemism within amphibians and reptiles in the Antilles (97% of
species). However, studies on the situation of their population are very
scarce, knowledge being limited almost exclusively to their taxonomic and
bio-geographic levels. Thus, for the study zone the works about
amphibians and reptiles are very scarce, being most notable those
performed by Schwartz (1991).
In this description, the different species of amphibians and reptiles found
in the field trips are identified and the population situation in which they
are found is assessed in a very general manner. Also identified are the
fragile habitats and of greater importance for the conservation of these
groups. In addition, included are species described in the existing reports
throughout the route, mainly by Schwartz (op cit).
The route of the line was traveled in two trips (April 10 and April 18) of this
year, making stops approximately every five kilometers and registering all
the species observed during ten minutes. The species were identified on
site, with the aid of field guide by Henderson et al (1984).


Species observed and reported
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During the field trips, eleven species of herpetofauna, eight reptiles (seven
lizards and one snake) and three amphibians. The species reported for
the area by Schwartz are twenty reptiles and eight amphibians
(Attachment 3.3). This list of species reported is annotated according to
the likelihood of occurrence of the species in the route of the line and
according to the degradation or abundance of their habitat in said route.
The species with high probability are generalists whose habitat are in
abundance: those defined with intermediate probability of occurrence have
their habitat in the process of degradation in the route of the line, while
those of rare occurrence are those whose habitat are almost nil in the
area.
Within the species observed and/or reported there are none included in
any of the categories of national or international threats.


Description of the communities of amphibians and reptiles
according to type of environment

The species observed were found in five types of different environments:
Secondary vegetation secondary with livestock and minor crops; Wet
Forest in recovery; Moist Forest with secondary vegetation; cacao farms;
and Dry Forest in transition to Wet Forest. The number of species
observed and individuals registered is presented in Attachment 3.2.
9 Secondary vegetation with livestock and minor crops
This environment is located all along Duarte Highway from Palamara
Substation to Villa Altagracia. In Villa Altagracia there are forested
areas in good condition of conservation, as a reforested forest of
almonds, with dense vegetation and very high, appropriate for the
fauna reported, as well as very altered areas such as the vicinity of the
Rica citrus project. In this stretch electricity towers will pass above the
forest.
The Polychrotidae family are the reptiles with greater number of
species observed in this place, with a total of 3 species all belonging to
the Anolis genus being A. distichus the species with greater number of
individuals (24). Of the land lizards (Leiocephalus personatus) is the
most common species with 4 individuals observed, in fact, this species
was only seen in this kind of environment.
Of the group of the nocturnal lizards, belonging to the family
Gekkonideae, the Sphaerodactylus difficilis species was registered,
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found only in this type of vegetation, as well as the salamander
(Hemidactylus haitianus), with low amounts of individuals.
9 Wet Forest in recovery
This is one of the areas in better condition along the route and is
located in the La Cumbre – Piedra Blanca stretch. The forest is in
recovery, replacing the pine trees by the species native to the place. In
this environment the small frog (Eleutherodactylus abbotti) is
abundant, which was heard singing from early morning hours, with
more than 50 persons listening.
The Anolis continue being the most common reptile species with 3
registered, being Anolis distichus and Anolis cybotes the most
abundant with 21 and 17 individuals observed, respectively. Of the
family Gekkonidae, only Aristelliger lar was observed. An individual of
the green snake (Uromacer catesbyi) was also observed.
9 Moist Forest with secondary vegetation
This vegetation association is found in the Piedra Blanco – Bonao
route. Likewise, Anojis distichus and A. cybotes, continue being the
most common species of reptiles, with 12 and 11 individuals
respectively.
Two species of land lizards were observed in this environment
exclusively, Ameiva taeniura and Leiocephalus lunatus with two and
three individuals.
9 Environment of cocoa plantations
They are found in the western margin of Duarte Highway, near Bonao
and in small patches in the area surrounding La Vega. This bioma is
being substituted by other uses. Here the Anolis abound as well as the
Eleutherodactylus abbotti and weinlandi. It is an altered forest but
utilized by the fauna of the place because of the shade and refuge that
are present in these environments.
•

Birds
The same as in the case of the herpetofauna, in the route of the line there
are no intensive studies as for the bird life, therefore the list of birds
reported is based chiefly upon the books of Dod (1981) and Raffaelle (et
ENVIRONMENTAL IMPACT ASSESSMENT
345-KV JULIO SAURI S/S – EL NARANJO S/S ELECTRIC TRANSMISSION SYSTEM AND COMPLEMENTARY WORKS
SANTO DOMINGO, SAN CRISTÓBAL, MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
IN THE DOMINICAN REPUBLIC

ENGLISH TRANSLATION (PARTIAL) p 46

CDEEE

Ingeniería CAURA, SA

______________________________________________________________________________________________________________________________________________________________________________________________________________________

al. 1999) as well as the reports of the Project of Monitoring of Ducks,
promoted by Ducks Unlimited, Inc.
Observations were carried out during field trips in April, the state of the
vegetation and fauna of the zone of assessment being evaluated. For the
sampling, the method of fixed points was applied, as well as that of
intensive search to detect the timid, silent and/or active species only in
very restricted time (Ralph, 1993). Six fixed points were chosen, taking
into account the differences of environments in the zone, both methods of
sampling being applied and the species being identified visually.


Species observed and reported

The number of species of birds reported for this area is 73, of which 8 are
endmic, 43 resident or native, 18 migratory and 4 are introduced. They
are distributed into 37 families. Amongst the species reported, endemism
is 11%. The number of species is high, as a result of the large size and
changeability in the environments of the zone studied (Attachments 3.2
and 3.3).
During the study, 105 individuals were observed in total, distributed
between 18 families and 22 species. These numbers represent 49% of
the families reported and 30% of the species reported. The percentage of
species observed would increase with the study done in the winter months
with the presence of migratory species. It should be clarified that due to
the negative impact of human activities, some of the species reported
possibly are no longer found inside the zone of study, or they appear
sporadically, as could be the case of the parrot (Amazona ventralis) and
the yaguasa (Dendrocygna arborea) (See Attachment 3).
The most abundant species observed were cigua palmera (Dulus
dominicus) with 20 individuals, cattle heron (Bubulcus ibis) with 19
individuals and rolita (Columbine passerina) with 13 individuals.
As for their rank, 4 of the species observed are endemic, 15 resident, 1
migratory and 2 are introduced. If these data are compared with those of
species reported the 4 endemic species observed constitute 50% of the
endemic species reported, the 15 resident species observed -35% of the
residents reported, and the migratory species observed approximately 6%
of the migratory species reported. The low percentage of the migratory
birds observed is explained with the fact that the migration season about
to finish and most of these species have already left the country.
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Description of the communities of birds according to type of
environment

In most of the study zone, land use corresponds to stockbreeding and
agriculture. In this type of environment the most common species are
cattle heron (Bubulcus ibis), the judio (Crotophaga agni), cigua palmera
(Dulus dominicus), vencejito (Tachornis phoenicobia) and zumbadorcito
(Melissuga minima), amongst others.
Where the forest is in better state al tacot (Saurothera longirostris) and the
julián chivj (Vireo altiloquus) can be seen or heard, as well as the majority
of the migratory ciguas reported for the zone, for example ciguita tigrina
(Dendroica tigrina) or the bijirita (Setophaga ruticila). This type of
environment is found in the following areas: among Los Arbolitos –
Novillero, where the original vegetation of broadleaves is displacing the
pine, introduced during reforestation, between La Cumbre and Piedra
Blanca with the broadleaf wet forest in recovery, and around the Rincón
Dam with the moist forest in recovery.
The dam itself, although it is an element created by man, constitutes an
important habitat for the water birds, including migratory ducks. The latter
apparently use the dam as resting place on the way towards other bodies
of water south of the island, such as is the case of the Florida Duck (Anas
discors). This species was observed in the Rincón Lagoon, but their usual
environment are shallow lagoons, where they feed on aquatic vegetation.
In the same dam, the presence of resident ducks is reported Dendrocygna
arborea (Dodd, 1981) and duck of the edge (Anas bahamensís) (Vasquez,
et al. 2001) both species with very reduced populations in the DR and the
former considered in danger of extinction along its distribution (it is an
endemic species of the Caribbean).
Another relatively good environment for the birds are the plantations of
coffee and cocoa with shadow, present between San Francisco of Macorís
and Tenares. There, the red partridge (Geotrygon montana) and the
chuá-chuá (Turdus plumbeus) find refuge.
Rice plantations, near Navarrete and to the west of La Barranquita,
constitute an important zone of forage for several species, including white
heron (Egretta alba), coco prieto (Plegadis falcinellus) and several species
of ducks, such as native duck (Oxura dominica).


Rare or endangered species
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The majority of species reported or observed are common with quite
extensive distribution at the national level. 9 of the species reported are
considered rare or uncommon. (Raffaelle, et.al.1998, Dod, 1981, Latta,
2002). None of them was observed during the study.
Three of those reported, parrot (Amazona ventralis), the parakeet
(Aratinga chloroptera), and the yaguaza (Dendrocygna arborea), are
included in the list of endangered species, in addition their quantities are
high only in some points of the country, since they are sensitive to the
changes in the quality of the habitat (Collar, 1994 and IUCN, 1997).
Following is a detailed analysis of the flora-fauna relation according to the
terms of reference for the Project’s environmental impact assessment.


Relation of the existing Fauna with the plant formations (Habitats)

At the beginning of May, new studies were carried out to complement the
first study of flora and fauna done for the case. In this phase, new species
were included that are not in the preliminary study. In this phase the
analysis of the relation of the existing flora with the fauna was focused and
the resulting affectation by the actions of the project.
In order to facilitate the analysis and to determine the impacts produced
by the electric freeway and its components, the route was divided into 9
sections and 500 mts were studied towards both sides of the sections.
The relation of the flora with the fauna and the installation of the freeway
was studied in each section.
The themes of national protected species; their inclusion in CITES and
UICN is considered for the complete inventory, but in each section the risk
for the most important species is considered.
•

Santo Domingo (Palamara) - Villa Altagracia Section

9 Wooded Formations
The area corresponds to the sub-tropical moist forest.
The section begins with planted areas that include acacias, almond trees, pines,
maras; the hills to the north of Villa Altagracia were reforested in part with pines
where plantations of broadleaves should have been carried out. The scarce
natural flora is of low height. In the zone, areas of plantations and natural forests
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in hollows of creeks, near Santo Domingo there are spaces of well conserved
flora that are in process of urbanization.
9 Nesting places
The home sparrow nests right near Santo Domingo, in a concentrated manner in
isolated trees. This species does not like to fly very high. Parrots and parakeets
nest in palms and cane palms in the urban surroundings.
9 Troughs
The islands of forests constitute troughs for parrots and parakeets, species which
some 5 years ago "invaded" the city after the pillage of the natural forests and
have “lodged” themselves in front of El Embajador Hotel (at times more than 600
individuals). Other species of interest in the urban and suburban area are the
querebebe and the swallow, which feed in the urban center of Santo Domingo.
9 Places of rest, refuge and reproduction
Place of rest of the sparrow at sundown in dispersed trees (up to 2,000
individuals), parakeets and parrots take refuge near hotels and dispersed trees, it
is not determined where the querebebe takes refuge. Reproduction places of
parakeets and parrots occur in trunks of dispersed palm trees. Generally, these
species are pillaged and exported illegally.
9 Endangered species in the section
These species fly to the height of cables and towers near the exit of the electric
freeway toward the region of Cibao.
Endangered species:
• Querebebe
• Swallow
• Parakeet
• Parrot
•

Villa Altagracia – La Cumbre Section

9 Wooded Formations
This is a section with total predominance of artificial cultural and forest
plantations, such as acacias, pines, eucalyptuses and orange. The area
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corresponds to the sub-tropical moist forest, at the foot of the mountain, the
forest plantations limit with the natural forests.
9 Nesting places
The single culture forests for production of wood generally do not support
important fauna populations.
9 Troughs
When the acacias are in flower, insects and insectivorous birds are increasingly
observed (petigueres and bees in scarce number of individuals).
9 Places of rest and refuge
It is a section that, given its characteristics, is not of importance for the fauna in
relation to the electric freeway. Places of rest and/or refuge were not observed.
National protected species and considered by UICN and CITES
All the species listed in the inventory are protected nationally, near the Cantrobas
– Bonao and Bonao – Sonador Sections, in the foot of the mountains of the
Central Mountain Range over the last 5 years, two dead specimens of
selenodontes (Solenodon paradosus) and jutía (Plagiodonta aedium) were
found, both in danger of extinction. On the other hand, in the forests and areas
of bushes the saltacocote is reported, in vulnerable condition, in all the rivers of
the sections, the river crab (Epilobocera haytensis), which is endemic of
Hispaniola, is found.
•

La Cumbre-Piedra Blanca Section

9 Wooded Formations
The wooded formation corresponds to the sub-tropical wet forest and occurs at
the foot of the Sierra de Yamasá and in the foothills of the Central Mountain
Range. The most important indicative species are the sablitos, cecropias and
tree-shaped ferns, pines and introduce acacias. In this section, the lumber
plantations of acacias, pines and eucalyptuses predominated, as well as
commercial plantations with between 5 and 10 years of having been planted.
9 Nesting places
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Were not observed. The section is comprised of introduced trees and
monocultures that reduce biodiversity.
9 Troughs
Concentrated troughs were observed.
In the periods of formation of the acacias some drinking and insectivore birds
often visit these plantations, among them: the hummingbirds and petígueres,
both in very reduced numbers.
9 Places of rest, refuge and reproduction
They were not observed.
9 Conservation state of existing formations
In the north side, the forests are being urbanized for mountain second homes,
the artificial plantations are subject to forest management, among these
plantations there are still small areas of native forests, in general, they are
altered wooded areas.
•

Section Piedra Blanca- Sonador

9 Wooded Formations
In the low hills of the north side of the way, there are low, dense forests
corresponding to the sub-tropical moist forest which alternates with areas
deforested for pastures. Coconut plantations and scarce palm trees exist, in
addition to gallery forests in the course of the Yuboa River.
9 Nesting places
Are not very important due to the scarce trees of support, few palm trees.
9 Troughs
In the margins of the Yuboa, in its gallery forests, are found the kingfisher and
the cracra.
9 Places of rest, refuge and reproduction
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Carpenters and ciguas palmeras reproduce in palms (very scarce). Places of
rest or refuge were not observed.
9 Endangered species in the section
Given the little biodiversity of flora, the endangered species are scarce, the most
important in the section are the cattle herons and the cuyaya.
9 State of conservation of the formations
They are altered secondary forests, the gallery forests of the Yuboa are better
conserved.
•

Sonador - Bonao Section

9 Vegetation Formations
The zone corresponds to the Sub-tropical Moist Forest, the plant biome is
composed by low secondary forests, which persist after strong anticipated
anthropogenic impacts, some irregular areas that contain javillas, guamas and
hog plums. The most important formation is in the north slope of Loma Peguera,
composed chiefly by conifers; a bamboo plantation is also observed.
9 Nesting places
They are not abundant and occur in the palm trees of low height, specifically the
cigua and the carpenter; little fauna activity is observed in the section.
9 Troughs
There are no concentrated troughs, cane palms and other palms, guamas and
gallery gina are trees that seasonally offer food to the bird population.
9 Rest, Refuge and Reproduction
Snakes (boa of the Hispaniola) like to reproduce in the trunks of bamboo;
carpenters and ciguas in the trunks of palm trees.
Places of rest or refuge were not observed.
9 Endangered species in the section
• Kestrel
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• Petiguere
• Cigua palmera
• Rolon
• Ashen dove.
9 Wooded formations and their state of conservation
The formations of conifers in the north slope of Loma Peguera, in the areas that
are not being mined (ferronickel mines), as well as areas with javillas, palms and
gallery forests are in good condition of conservation, although these forest
islands are not very extensive.
•

Bonao - Cantrobas Section

9 Existing wooded formations and their state of conservation
As opposed to the previous section, the artificial forest limits with the very well
conserved native secondary forest; the places of planted forest reach greater
heights, the area retains an important habitat of premontane moist forest to both
sides of Duarte Highway.
The most important specimens are: acacias, casuarinas, cecropias, sablito,
mara, amongst others. The construction of trails with cuts on the artificial planted
flora will be necessary. This biocenosis develops on very altered streamers. In
this section the wiring crosses the axis of Cretaceous Antillean mountains until it
reaches the Bonao Valley, an intra-montane valley. The Sub-tropical Moist
Forest develops in this area, wooded gallery formations in the Jima and
Masipedro Rivers.
9 Nesting places
The southwestern area of the Bonao Valley is important in terms of supporting
flora. It is similar to the Santiago – La Vega Section, in the lower part, towards
both sides of the road, until Bonao and from there on the north side of the way.
The plants that serve as nesting place by the side where the electric freeway will
pass are:
• Royal palm
• Oak tree
• Caimito
• Cane palm
• Amapola
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9 Troughs
The channels and palm groves, the Juan Primero places, located towards the
southwest of Bonao, constitute the feeding places that maintain the fauna of the
area, the gallery forests are the feeding places, the Rincon Dam is the most
important feeding place for water birds that occurs in the proximity of the electric
freeway, such as: royal herons, yaguazas, coots, Florida ducks, kingfisher and
occasionally, pelicans.
9 Places of Rest, Refuge and Reproduction
Places of Rest
The canopy Juan Primero and Gogoyo of cane and other palm trees are
occasional places of rest for the birds.
Refuge
The forests close to the Rincon Dam serve as refuge and resting place for
several species, chiefly cattle herons, rolones and ashen doves.
Reproduction
As opposed to the case of the Hatillo Dam, the cattle herons reproduce
themselves dispersedly, carpenters and ciguas palmeras in dispersed palms
in dam’s reservoir.
To the southwest of Bonao, in the lower part, the reproduction and troughs
follow the same pattern as in the Santiago - La Vega Section.
In the mountains, toward the south of the electric freeway, the presence of
two endangered mammals has been reported during the last year: the
selenodonte and the jutía.
9 Endangered species in the section
It includes the birds that approach Rincón Dam, the ones that continue the
course of the Yuna River and the ones that live in the lower part between the hills
of Miranda and Bonao. The most important are listed below:
• Cracra
• Rolon
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• Coot
• Ashen dove
• Kingfisher
• Yaguaza
• Kestrel
• Parrot
• Flamingo
• Petiguere
• Florida duck
Cigua palmera
•

Cantrobas - La Vega Section

9 Vegetation formations
This zone corresponds to the Sub-tropical Moist Forest and runs along the foot of
streamer mountains of the northern foothill of the Central Mountain Range. It is
the zone where the early central island formed a coast with the marine channel of
the Cibao Valley. Due to this, the foot of the mountains still retain coastal
species. The wooded formation presents the contact between the broadleaves
and the conifers. The area is being built-up for second homes in the high part
and along the border of the way. The most prominent species are the following:
• Mara
• Royal palm
• Chestnut
• Jicaco
• Almond tree
• Acacia
• Saman
• Mango
• Pine
• Jagua
• Laurel
• Gina
9 Nesting places
There are scarce palm trees and abundant pines that are remains of secondary
conifer forest, very altered with a single primary altered forest. Nesting is scarce,
given the composition of the flora.
9 Troughs
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This short section attracts birds of other spaces in search of food, the fruit plants
for the fauna are the following:
• Jicaco
• Almond tree
• Gina
• Mango
• Mara
The birds that consume these plants are cigüitas, nightingale and bats
(chiropterous). They are consumers of the fruits of mara and the almond tree.
9 Places of refuge, rest and reproduction
By the intense human impact, the area is not important for refuge and
reproduction, nor rest. The species eat and stop in transit.
9 State and existing formations of conservation
The forest area is altered by human impact; but the limit between broadleaves
and conifers can be precisely located. Pines and isolated species of mara,
almond tree can be considered in good condition as flora individuals but not as
wooded formations; the gallery forest of the Acapulco River and its high and
intermediate basin are very well conserved, something that allows recreational
activities (bathing sites) because of its abundant volume. The bathing site will
remain under the wiring of the electric freeway.
9 Endangered species
Doves, kestrels and the birds that fly upstream will pass under the wiring, among
these the kingfisher and the cra-cra.
•

Section La Vega-Santiago

9 Vegetation formations
This is the typical formation of the sub-tropical moist forest in condition of
transition. It is the most important habitat, by virtue of its extension and floral
variety. In this area, the dry forest comes in contact with the moist forest.
This biome develops on Miocene marine and alluvial sediments, of flat and
slightly tectonicized relief, in small hills near the city of La Vega, the specimens of
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flora reach large size in diameter and height. The most important species are
represented by cane palms, samans, jagua, palm trees, amapolas, mangos,
coconuts, amongst others.
9 Troughs
There is no concentrated area for troughs in this section, but the great
biodiversity serves as refuge, trough, resting and nesting place, in different times
of the year; thus, for example, the cane palm serves as nesting place for the
carpenter and as trough to insectivorous birds, when it is in flower. The biome
that provides food for the fauna is represented by the following species.
• Jagua
• Guazuma
• Royal palm
• Caimito
• Cane palm
• Juan Primero
• Campeche
• Cabirma
• Mango
• Mamey
• Hog plum
• Amapola
9 Places of Rest and Refuge
Resting Places:
They are represented by the following trees:
• Saman
• Amapola
• Royal palm
• Native javilla
9 Refuge places:
They are represented by the trees of gallery forests in rivers and creeks:
• Javilla
• Cabirma
• Guama
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• Saman
9 Places of Nesting or Reproduction
The following species nest in the royal palm:
• Cigua palmera
• Carpenter
• Madam Saga
• Parrot
• Parakeet
• Owls
The following nest in the cane palm:
• Swallow
• All the species listed in 102-4-1.
9 Endangered species in the section
In view of the height of the of flora specimens in the area, birds will have to fly at
the height of the cables and towers. Birds that fly among plants, through the
undergrowth and from branch to branch, there is not so much risk. This group is
comprise of cigüitas, dodo bird, four eyes, amongst others, but those species that
fly over the upper canopy will have greater possibility of colliding with the cables
and towers, including those species of nocturnal habits.
Species with greater risk in the section:















Kestrel
Judio
Roayl ganza
Rabiche dove
Carpenter
Nightingale
Petiguere
Parrot
Cigua palmera
Owl
Cattle heron
Owl (n)
Parakeet
Large swallow
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Swift
Green Swallow
Aura Tiñosa
Madam saga
Querebebe (N)
Aliblanca
Turtledove
Rolon
Ashen dove

N = nocturnal habits
9 Existing wooded formations and their state of conservation
This section presents forests in good condition of conservation, above all the hills
that are to both sides of Duarte Highway, near La Vega; in the most humanized
low areas, species of the original forest, places of native secondary forests,
combine with gallery forests and fruit-bearing trees. This biodiversity induces the
bird population to fly in all directions.
•

Santiago - Barranquita Section

9 Vegetation formations
The vegetation formations develop on Miocene sediments, flat and hilly and on
early terraces of the Yaque del Norte River. The vegetation formations
correspond to the Sub-tropical Dry Forest biome. In some places, the conditions
of pedological humidity develop typical plants of the Sub-tropical moist forest.
In the electric route, areas with pastures appear, as well as dry secondary
forests, whose upper canopy do not reach the height of the lines and does not
surpass the transmission towers.
The upper arboreal stratum is formed by
• Baitoa
• Cambron
• Campeche
• Cane palm
• Cayuco
• Bayahonda
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9 Nesting places
In this section, where the formations of secondary forests are well conserved, t
the following species nest in a dispersed manner.
• Rolitas (Columbine passerina)
• Cucu
• Nightingale (Mimus polyglottos)
• Rabiche (Zenaida macroura)
• Owl
• Dove
• Kestrel
• Carpenter (Melanerpes striatus)
9 Troughs
The lines cross the Yaque River, in whose edges the following species feed.
• Rey congo
• Tiíto
• Cracra
• Royal heron
• Kingfisher
• Fishing heron
• Cattle heron
The troughs of these species are not concentrated close to the lines.
9 Places of Rest, Refuge and Reproduction
Some 5 km to the southwest of La Barranquita, there is a nesting place of cattle
herons. The deterioration of the flora by effect of the urban settlements in the
periphery of Santiago is evident. In this section, the herons that come and go in
interception with the freeway are scarce (approx. 50 /day).
9 Endangered species in the section
In this section, the towers and cables will be used by the following species:
• Nightingale (Mimus polyglottos)
• Kestrel
• Dove
• Petiguere
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• Owl
• Cigua palmera
9 Existing wooded formations and their state of conservation
To the south of La Barranquita, there are well conserved formations of Dry
Forest, that correspond to ISA [T.N.: Instituto Superior de Agricultura, Higher
Institute of Agriculture] and to suburban owners that are waiting for capital gain to
develop these spaces. The formations are located in hills and plains near the
ISA, some 5 km, they are found well conserved.
Following is a summary with the status of the species inventoried by CITES and
UICN.
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Protected species in UICN and CITES
Common name

Scientific name

CITES*

UICN

Parrot

Amazona bentralis

X

X

Parakeet

Aratinga cloroptera

X

X

Saltacocote

Annolis spp

X

X

Jutia

Plagiodontia aedium

X

X

Selenodonte

Seledonon paradoxus

X

X

Yaguaza

Dendrocygna arborea

X

X

Java snake

Epicrates striatus

X

X

Green snake

Uromacer catesbyi

X

X

Shore duck

Dendrocygna arborea

X

X

Duck

Anas bahamensis

X

X

Pelican

Pelecanus occidentales

X

X

*: All the species listed in the inventory are protected locally and require permission of the CITES
authority for their capture and export.
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STATE OF CONSERVATION OR EXISTING FORMATIONS
Section

CS

Santiago-Barranquita

AS
X

La Vega-Santiago

X

Cantrobas-La Vega

X

Bonao-Cantrobas

X

Sonador-Bonao

X

Piedra Blanca-Sonador

X

La Cumbre-Piedra Blanca

X

Villa Altagracia-La Cumbre

X

Vaden-Villa Altagracia

X

Santo Domingo-Vaden

X

Legend: This refers only to natural forests in each section, not cultivated nor
planted forests.
CS: Conserved Secondary
AS: Altered Secondary
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CHAPTER 5

IMPACT IDENTIFICATION AND EVALUATION

SECTION 5.1
IDENTIFICATION AND SELECTION OF
ENVIRONMENTAL EFFECTS
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5.1 IDENTIFICATION AND SELECTION OF ENVIRONMENTAL EFFECTS
For this first part, the following actions were followed:
•
•

•
•
•

All the possible effects derived of the development of the diverse actions of
the Electric Project were identified, without considering the application of
measures and defining the primary, intermediate and final effects.
The linkage of the Project’s actions and their derived effects was carried out,
identifying amongst these, the ones that will generate multiplying or terminal
effects whose occurrence entail a positive or negative impact upon the
environment. This linkage was carried out without considering the
environmental measures incorporated into the project’s design.
A cause-effect matrix was prepared that allows to establish the repetitiveness
and relevance of each effect considered.
Effects that won't constitute an outstanding problem for the environment were
discarded, their environmental consequences having been considered in the
engineering of the electric Project.
The environmental effects were selected which, because of their relevance
warranted evaluation.

5.1.1 PROJECT ACTIONS CAPABLE OF GENERATING ENVIRONMENTAL
IMPACTS
As a result of the Description of the Project presented in Chapter 2 of this
Assessment, the Project’s components were established and actions capable of
generating environmental effects during the pre-construction, construction and
operation phases, were identified.
The procedure followed ends with a listing and a brief description of the actions
generating possible effects on the diverse resources or components of the
environment, in accordance with the phases of Project development.

5.1.2 IDENTIFICATION OF POSSIBLE ENVIRONMENTAL EFFECTS
The identification of effects which the construction and operation of the project
could cause on the resources was carried out using the actions of this Project in
its different phases as tools, as well as the results of the analysis of sensibility of
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the physical, biological and socioeconomic resources, because when carrying
out an overlapping of these two components, potential changes could be
predicted and visualized which will manifest in different ways for each resource
considered, even though their relationships, in many cases, are very close.
Thus, the nature of actions that characterize this electric project entails direct or
primary affectations, generally on the physical resources, so as to later manifest
themselves as linked effects upon other resources that comprise the
environment. These affectations can be positive or negative.
To strengthen and to supplement the identification process of the effects a
workshop was carried out with the participation of specialists of different
disciplines, a list of all the possible effects that would be generated by the
development of the Project being obtained (See Matrix of Effects and Linkage of
Effects presented in Attachment 5, as Figures 5.1 and 5.2), then the list was
subjected to a "purification" process, by means of discussion and selection,
excluding those effects that do not warrant entering into a phase of valuation or
assessment, considering the following premises:
•

Those effects related with major risks or contingencies, where the exhaustive
treatment of this type of risks corresponds to a specialized matter that is
necessary to develop separate from this study.

•

Those effects that have provisions for their elimination or attenuation at
acceptable levels in the project’s engineering, for which respect of the laws or
existing norms by the engineering companies is expected, possible violations
being subject to the supervision and control of the corresponding laws by the
competent authorities.

•

Others whose probability of occurrence and minimum impact do not warrant
the application of special controls.

With the list of actions of the project and their possible effects on the
environment, a synthesis table was prepared wherein the effects upon the
physical, biological and socioeconomic resources are indicated, grouping
common actions of the Project’s different stages.
Following is the description of the effects generated in the established Linkage of
Effects and a justification of their inclusion or exclusion in the listing of Impacts.
Amongst the effects described, those which, due to their similarity of
consequences, are intimately bound in their manifestations, have been omitted.
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•

Alteration of the quality of the air due to the emission of particle
material and combustion gases
This effect is generated as a consequence of the construction activities of 345
kV Transmission System and the works to be carried out in Palabé S/S and El
Naranjo S/S, mainly during the implementation of the opening of access trails
to work sites, excavation of foundations and earth movement. Even when the
project considers the minimization of the area of affectation, the timely
maintenance of machinery and equipment so that they operate in optimal
conditions, this impact will be evaluated given the proximity of housings, land
plots and other infrastructures in the Project’s area of affectation.

•

Activation of erosive processes and sedimentation
During the opening of work trails, elimination of the vegetation for the
establishment of trails or for the excavation of foundations, the ground will be
partially lacking its protective covering, which could generate the activation of
erosive processes in localized form, due to the action of climatic elements,
especially wind and rain. In this sense, the evaluation of this effect is
considered necessary.

•

Contamination of the ground
In the camps and places of operation of machinery and equipment, in places
of waste and effluent handling, as well as material disposal, the risk of
causing contamination of the ground resource exists by the spilling of oils,
lubricants, solvents and other polluting substances, as well as during the
operation due to the inadequate handling and disposal of waste during the
maintenance of the Transmission System. In consequence, this impact may
show up during two (2) stages of the Project: during the construction when
domestic and industrial waste, material plant resulting from deforestation and
residual domestic water will be generated, whereas during the operation
phase, waste and industrial effluents resulting from the maintenance that is
carried out on the different works that comprise the Electric Transmission
System will be generated. Thus, this impact will be evaluated.

•

Disqualification of grounds due to compacting
During construction activities (preparation of trails and access roads,
deforestation and earth movement), the constant passing of machineries can
cause compacting of the ground throughout the route of the line.
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Once the facilities are installed, the ground will not be able to be used for
other activities because it will be compacted, as will happen in the plots of
land to be occupied by the substations (Palabé and El Naranjo) and the camp
areas. Hence, it will be evaluated in the next section.
•

Affectation of the quality of superficial bodies of water
The superficial waters located throughout the Electric Line, represented by
the main rivers, such as Isabela, Haina, Yuna, Maimón, Jima Rivers,
amongst others, constitute an element of high environmental sensibility
because they are part of the hydraulic-biological system of the basins
present in the area of direct influence. However, direct pouring of any
substance in these bodies of water is not foreseen, and when the
Transmission Line passes over them, the project’s design considers a
methodology to be followed so as to minimize the affectation of their waters.
Therefore, this impact will hardly happen within the context of affectation by
pouring, except by the haulage of pollutants poured to the ground by rain.
However, activities such as the preparation of trails and access roads,
demolitions, deforestation, earth movement, handling of waste materials
during construction and operation can provoke the increase of sedimentation
processes in these bodies of superficial waters. Therefore this impact will be
evaluated in the next section.

•

Loss of plant covering and fauna habitat
Activities like the clearance of the area and deforestation, mainly in the right
of way of the electric transmission system, in construction sites of the
substations and access roads that require to be opened, impact in the
elimination of the existing vegetation.
In the project area there are places with high vegetation in some sectors,
such as broadleaf, conifer forests and scrublands, as well as the presence of
areas of pasture and agriculture, which will inevitably be affected. In
consequence, this impact will be generated and in addition, it in turn unchains
other effects of major importance like the action of erosive processes due to
the increase of superficial drainage, the decrease of fauna habitats, amongst
others. Thus, this impact will be evaluated.

•

Increase in the probability of occurrence of vegetation fires
This impact is associated to the presence of inflammable substances (fuels)
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during the construction phase and to the presence of high densities of
vegetation in some sectors where the project takes place, generating the
possibility of fires, especially in the dry season, in the areas where types of
vegetation are located that are most susceptible to fires, such as scrublands,
dry forests and conifer forests. Also, as a consequence of the inadequate
handling and disposal of plant waste material generated by deforestation.
On the other hand, during the operation phase some maintenance activities
are carried out which can cause impact, such as the felling of the existing
vegetation throughout the route of the electric line, in order to keep the
security distances between the conductors and the highest tree vegetation.
This cleaning is carried out by workers with manual tools such as machetes
and pruners. This material, once cut, is usually left in the place or is
accumulated outside of the security area, something that can result in an
increase of burning that is carried out annually and with a lot of frequency in
this area. Hence, this impact will be evaluated.
•

Disturbance of the fauna
Machinery to be employed in the development of the project will increase
noise levels in the surroundings of the workspace and will generate
combustion gases that will disrupt animal species in the surroundings of the
work front, which drives away the species of land fauna, as well as birds.
Likewise, removal of vegetation and earth movements will cause the spread
of particles in the wind, providing particle material that contributes to disturb
the fauna. Given the frequency of the actions that can provoke the impact, it
will be evaluated in the next section.

•

Direct affectation of the fauna
The area of project development will run through occupied areas, either urban
centers, or production units, which implies the opening and use of access
roads to these productive areas. The problem resides in that these areas,
given their natural characteristics, attract numerous species of wild fauna
which can be affected, even generating the direct death of important species,
be it by being run over, by collision with the lines or by the creation of the
electromagnetic field generated. Given its importance, this impact will be
evaluated in the next section. Poaching in the area is low; thus, that
affectation is not considered in the evaluation of this impact.

•

Affectation of aquatic communities
ENVIRONMENTAL IMPACT ASSESSMENT
345-KV JULIO SAURI S/S – EL NARANJO S/S ELECTRIC TRANSMISSION SYSTEM AND COMPLEMENTARY WORKS
SANTO DOMINGO, SAN CRISTÓBAL, MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
IN THE DOMINICAN REPUBLIC

ENGLISH TRANSLATION (PARTIAL) p 70

CDEEE

Ingeniería CAURA, SA

______________________________________________________________________________________________________________________________________________________________________________________________________________________

In the area where Electric Line will pass, there are several courses of
permanent and temporary waters. In view of the fact a direct affectation of
these bodies of water is not foreseen, because the design of the project
foresees a specific methodology for the crossing of bodies of water to
minimize the affectation (Crossing of Electric Lines, Roads and Areas of High
Sensibility in Chapter 2), this impact will not be evaluated.
•

Employment generation
Amongst the effects that will be produced by the Project in the area of
influence area, one of the most relevant corresponds to the generation of new
jobs, both direct and indirect. In principle, this constitutes a positive impact on
the local population, as it will cause a decrease in the current rate of
unemployment.
Actions associated with the construction of the Electric Transmission System
under study, bring about the implementation of a series of construction
activities that in turn require of a certain number of both qualified and not
qualified manpower, to carry out deforestation, earth movement, loading and
unloading of materials and equipment, construction of civil works, amongst
others. Qualified manpower will be provided by Project contractors, whereas
not qualified manpower will be hired in the area or very nearby.
In general terms, it is considered that the project will require 403 workers of
which between 65 and 80% will be hired in the area (local manpower)
according to each activity. This impact will not be evaluated as it is positive for
the community.

•

Increase of employment expectations
When personnel recruitment takes place for the implementation of associated
activities, especially during the project construction phase, employment
expectations will be generated in the population of the Dominican Republic
which will acquire major hopes of obtaining direct benefits (jobs) or indirect
benefits from this activity. Expectations generated are especially high in the
population's less qualified sectors.
It is considered that this impact will be significant because the constructive
process will be evident, thus generating expectations in the area’s population,
fundamentally due to the necessity of recruiting local manpower. A concern is
that these expectations may highly surpass the Project’s capacity to satisfy
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them, as the requirement of non-qualified manpower is not so high, being
concentrated during the construction phase, and only in some nonspecialized activities.
The dissatisfaction of the demand of work positions in the activities of the
Electric Transmission System Project can generate important uneasiness in
the community which can be reverted against the Project itself if it is not
managed appropriately. This impact is considered of great importance, and it
will be evaluated in the following Section.
•

Changes of land use
Given the lineal characteristics of the Electric Transmission System Project
between Santo Domingo and Santiago, it crosses a series of areas of diverse
land use that include urban residential areas, areas with heavy industrial and
mining presence, areas of agricultural activities and areas of natural
vegetation and forests.
However, the impact that could be caused by the project would be limited in
terms of conflicts of land although it could be important in terms of certain
small productive units.
In accordance with this, the impact that could be caused by the Project due to
conflicts of land use, or by the elimination of relevant uses for the local
economy, is of major importance because the areas to be occupied indeed
have a use defined with the activities that will implemented. Thus, this impact
will be evaluated.

•

Increase of illegal occupation of areas near the project
This effect originates by the attraction that the project has in the population,
as a result of the benefits that it could offer them, which translates into
economic benefit by means of payments derived from the compensations that
are made to occupants, thus causing them to move to the area in search of
lands to settle upon. This situation is linked mainly to the population that
migrates due to not having resources to obtain housing, thus resorting to the
invasion of lands where they build precarious houses, and later wait to be
relocated or in most cases they expect payment for their improvements, and
on the other hand, is linked to the installation of informal economic activities
of subsistence, such as the sale of casual and informal food.

ENVIRONMENTAL IMPACT ASSESSMENT
345-KV JULIO SAURI S/S – EL NARANJO S/S ELECTRIC TRANSMISSION SYSTEM AND COMPLEMENTARY WORKS
SANTO DOMINGO, SAN CRISTÓBAL, MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
IN THE DOMINICAN REPUBLIC

ENGLISH TRANSLATION (PARTIAL) p 72

CDEEE

Ingeniería CAURA, SA

______________________________________________________________________________________________________________________________________________________________________________________________________________________

Marginal areas can arise practically anywhere. Obviously, probabilities will be
larger where the competent authorities do not exercise corresponding
controls. However, within the project’s area of influence, uncontrolled
developments were not observed, it is basically presumed that given the
area’s characteristics (cultivated areas, parceling out) these lands do not
present attractive conditions for the location of residential uses. However, the
evaluation will be made for areas with certain probability of experiencing this
effect.
•

Encouragement of economic activities
The development of the project in its operation phase will allow the generation
of a group of options that involve tourism related with the places within the
Project’s area of influence which represent attractions of large scenic and
recreational value, something that would generate an increase of the area’s
tourist-recreational potential. Thus, the negative affectation caused upon the
area’s visual aesthetics during the construction process which generates
negative affectation upon the tourist potential is minimal, since most of these
effects will stop to be perceived when the construction is completed.
Also, since the project will reinforce and improve the existing electric system
in the country connecting the Southern Region with the Northern Region,
where there is a major deficit of this service, this generates an advantage for
the economic activities that are developed there and will attract a larger
quantity of companies that have considered the problem of not having a
dependable electric supply, because the area suffers multiple interruptions of
the electric service during the day.
Other economic activities that are generated by the construction of this
electric Project are related with the recruiting of service providing companies,
such as for the handling of waste resulting from deforestation, the disposal of
ground material, the handling of dangerous waste, amongst others, thus
encouraging these activities.
In general lines, this impact is considered positive.
considered necessary to evaluate.

•

Therefore, it is not

Affectation to the agricultural activity by the right of way
The layout of the line crosses lands that have agricultural use (cattle-breeding
lands and rice, citrus, cacao and pasture plantations), causing that these
areas will be affected when being subject to the right of way required for the
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normal development of activities of the companies that will build the Electric
Transmission System (CDEEE. Elecnor, Siemens and SAE) as they must
perform activities that comprise the laying of aerial electric conductor lines
and the substations, to install or to build posts, towers, supports,
canalizations, pipes, small tanks, amongst others, harming these agricultural
areas present, and therefore, the activity associated to them. In consequence,
this effect will be considered for its evaluation.
•

Affectation of housings in the area of direct influence
The affectation of residential areas (infrastructure) is a difficult and expensive
process to be performed, because improvements and properties must be
expropriated and later, the demolition of the housings for the adaptation of the
project area, and the construction of the electric infrastructure must take
place. This process is disturbed mainly by the attachment man expresses
towards space and material goods of his property, to which he associates
some process of his life.
Due to the importance of this effect, the Project promoter has established an
analysis of alternative routes, modifying its layout in a such way that the route
of the line doesn't affect housings that are in the urban centers or in their
proximities. Thus, its evaluation is not foreseen.

•

Pressure upon public services
The pressure effect upon public services is a direct consequence of the
population increase that will take place due to both direct employment (402
people) and indirect employment. However, a significant population increase
is not expected, so this situation won't increase the existing deficit levels in
basic services and infrastructure, since the number of direct employment to
generate is not representative, and it is expected that a large part of the
manpower will be residents of the area. Thus, the capacity of support for
urban centers will not be altered. Anyway, this impact will be implicit in the
evaluation of the impact related to the generation of employment
expectations.

•

Deterioration of roads
Amongst the Project’s activities is considered the transportation of machinery,
equipment and personnel, which will take place basically through Duarte
Highway -- an expressway that communicates Santo Domingo with Santiago
and the intermediate towns. It is in good traffic conditions, and its
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deterioration due to the action of transportation associated with this project
would not be probable.
The frequent traffic of cargo vehicles during the construction phase could
affect secondary roads significantly, causing their deterioration, spoiling their
conditions for traffic. In turn, this situation could generate the increase in the
frequency of traffic accidents and nuisances to automobile traffic.
The impact will take place more intensely in roads from the local or regional
networks of access to the project’s rights of way. However, in this case, the
Project will rather be required to improve their conditions to be able to use
them as access roads to work places, since the design characteristics of
some roads do not provide for the demands required by the cargo vehicles
that will transit on them. This impact is considered important, but does not
warrant evaluation in the next section.
•

Increase in the risk of road accidents and nuisances to the automobile
traffic caused by affectation of existing roads
The mobilization of machinery, equipment and personnel that the Project will
generate could surpass the capacity of existing roads, causing nuisances to
vehicular traffic. However, nuisances would be bigger in urban centers that
don't have a road plot designed to support larger volumes of traffic than the
current ones. But since the area is characterized by presenting normal traffic
volumes, in addition to the existence of Trunk Road 1, called Duarte Highway,
whose vehicular flow and capacity is not compromised. Its affectation is not
considered important.
On the other hand, the alteration of normal levels of vehicular traffic in the
area is not foreseen, nor is the temporary deviation of the volume of daily
traffic in the project’s construction areas. Consequently, this impact will not be
evaluated.

•

Nuisances to residents near project facilities
Activities related to the Project, particularly during the construction phase,
have the probability of causing nuisances, or of affecting the health of nearby
residents. Such is the case of atmospheric contamination (dust, combustion
gases) generated by activities such as earth movement and the emission of
noise by machinery used. Thus, the evaluation of compliance with existing
norms will be made under the impacts "loss of air quality" and "increase in the
level of noise", and direct nuisances to residents will not be evaluated.
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•

Affectation of everyday life
The alteration of everyday life corresponds to a terminal effect. Its
consequences are directed basically toward the population residing in the
area of direct influence, which will be affected by the actions to be performed
during the construction and operation of the electric Project. It partly arises as
a consequence of changes generated by the Project upon the area that will
entail certain alterations in the population's modus vivendi, and is caused by
the occurrence of other effects that are treated separately. Thus, in order to
avoid the double accounting of effects, this impact will not be evaluated.

•

Alteration in public management capacity
The alteration effect upon public management capacity, is derived from the
activities inherent to the project’s construction. However, it is discarded as an
impact, since the project will be implemented with the support of government
institutions, high coordination, readiness and contribution among these being
expected.

•

Interruption of electric service
During the construction of the Electric Line, the risks of affecting public
services increase, either road networks or of buried structures, such as gas
and drinkable water. However, this type of structure is not frequent in the
area, because this impact is associated mainly with the affectation of public
services during the tightening of the line, either when passing a road or an
existing electric line. It will only be evaluated with regards to the interruption
of electric service, especially during the testing and putting into operation of
the line.

•

Affectation of the population due to increase in noise levels
Noise originates mainly during the construction phase of the Transmission
Line and during the performance of work in the Substations. Although it is
expected that noise levels are not very considerable given the type of
equipment to be used, this impact will be evaluated due to the possibility of
there being houses, land plots and towns very near the area where the
Electric Transmission System will be installed.

•

Affectation of people and animals due to incidence of electromagnetic
loads
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A high-voltage line induces an electric field and a magnetic field. The electric
field is elliptical and its maximum intensity is found where the cables are
closest to the ground and in the exterior conductor’s external part. These
intensities are lower than in the terrestrial magnetic field. Therefore, they do
not cause any damage. On the other hand, the transformation stations and
the transformers are also sources of electromagnetic radiations.
Even though this impact is not expected to show up in the short term, it could
take place in the long term if the necessary measures are not taken.
Therefore, this impact will be evaluated in the next section.
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CHAPTER 6

ENVIRONMENTAL MANAGEMENT AND
ADAPTATION PROGRAM
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6 ENVIRONMENTAL MANAGEMENT AND ADAPTATION PROGRAM
6.1 INTRODUCTION
The Environmental Management and Adaptation Program of the 345-kV PalabéS/S - El Naranjo S/S Electric Transmission System and Complementary Works in
San Cristóbal, Santo Domingo, Monseñor Nouel, La Vega and Santiago
Provinces, in the Dominican Republic has the main objective of establishing the
necessary procedures in compliance with standing environmental norms for the
prevention, mitigation and/or correction of the most relevant environmental
impacts that could show up in the Project’s areas of installation and of influence
once its implementation is undertaken. The correct and timely application of
these measures will guarantee the best compatibility of the Project with the
surroundings wherein it is located.
To develop the Environmental Management and Adaptation Program, it is
necessary to be clear about project characteristics and activities that could
generate environmental impacts. Once these have been established and
considering the results of the evaluation of environmental impacts, the
Environmental Management and Adaptation Program is drawn up.
This Program has been structured in the following way: firstly, Project
characteristics, impacting actions, waste and effluent management and the
results of impact evaluations are established in a summarized manner. This is
done with the purpose of having a vision of the environmental situation once the
Project activities begin at the pre-construction phase. Later, Programs are
presented, which have been grouped in the following manner: Water and
Ground, Flora and Fauna, Environmental and Socio-economic Quality.
Immediately thereafter, the Program of Environmental Monitoring and Follow Up
is drawn up as well as the Contingency Sub-Program with the corresponding
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Risk Analysis.

6.2 GENERAL CHARACTERISTICS AND IMPACTS OF THE PROJECT
6.2.1 TEMPORARY FACILITIES
The facilities that will only be present during the Project’s pre-construction and
construction phases are considered temporary facilities, and once the
construction works are completed in each of the tracts or fronts of work of the
electric lines and in the areas of the Palabé and El Naranjo Substations, the
facilities will be removed from the area.
For the development of this project, the establishment of three (3) temporary
camps has been foreseen, distributed in the following manner: a camp to be
located in Santo Domingo, specifically in the area of construction of the Palabé
substation, which will serve construction activities of this substation. A second
existing camp, currently in operation, located in La Vega that will serve for the
construction of the 345 kV electric line, and a third camp to be located in
Santiago, specifically in the construction site of El Naranjo substation, which will
serve construction activities of this substation, as well as for the construction of
the two 138-kV lines that will arrive to Navarrete and Canabacoa substations.
6.2.2 PERMANENT FACILITIES
•

345 kV Palabé S/S - El Naranjo S/S Transmission Line: The construction
of this line will begin at the Palabé Substation and will end at the El Naranjo
Substation, with an approximate length of 127,7 km. This line will operate at a
voltage of 345 kV and a frequency of 60 Hz, for which the assembly of 346
self-supporting galvanized steel towers will be required on which the two (2)
circuits formed by three (3) Darien conductors per phase will be installed; In
addition, the installation of two (2) guard cables, one with twenty-four (24)
OPGW optical fibers and the other will be Alumoweld.

•

138 kV El Naranjo S/S - Navarrete S/S Transmission Line: this line will
start at El Naranjo Substation and reach Navarrete Substation, with an
approximate length of 22 km. The voltage supported by this line will be 138
kV and a frequency of 60 Hz, for which the assembly of 79 self-supporting
galvanized steel towers will be required on which the two (2) circuits formed
by two (2) Darien conductors per phase will be installed, and one (1) guard
cable with twenty-four (24) OPGW optical fibers.

•

138 kV El Naranjo S/S – Canabacoa S/S Transmission Line: this line will
start at El Naranjo Substation and reach Canabacoa Substation, with an
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approximate length of 15 km. The voltage supported by this line will be 138
kV and a frequency of 60 Hz, for which the assembly of 60 self-supporting
metal galvanized steel towers will be required on which the two (2) circuits
formed by two (2) Darien conductors per phase will be installed, and one (1)
guard cable with twenty-four (24) OPGW optical fibers.
•

Palabé Electric Substation: 345/138 kV transfer station, where the 345 kV
Transmission Line will start.

•

El Naranjo Electric Substation: 345/138 kV transfer station, where the 345
kV Transmission Line will end where the two 138-kV transmission lines to
Navarrete S/S and Canabacoa S/S will start.

6.2.3 MANAGEMENT OF WASTE, EFFLUENTS AND EMISSIONS
Table 6.1 summarizes the generation and management of wastes, effluents and
emissions to be generated by the electric project.
TABLE 6.1. PROJECT WASTE GENERATION AND MANAGEMENT
TYPE OF
WASTE

SOURCE

STAGE

ESTIMATED
QUANTITY

COMPOSITION

Non-Dangerous Solid Waste
Bathrooms, offices
and dining rooms in
Construction
282,1 kg / day
camps and
work fronts.
Domestic

Palabé Substation
and El Naranjo
Substation

Construction work

Industrial (Not
polluted)

Electromechanical
maintenance work
of structures and
facilities

Operation

1,4
Kg / day / substation

Construction

Not estimated

Operation

100 Kg / year

Organic garbage,
cans, paper,
cardboard, plastics

Remains of cement
and concrete, wood.
Remains of ferrous
material. Debris,
Remains of packing,
cables, asphalt, tiles,
ceramic, glass fiber,
bricks, etc.

DISPOSITION

Gathered daily
and transported to
the camps and then
by the city council
collection to the
existing dumps in
the municipalities.

Reuse, sale to third
parties and/or
disposal in dumps
existing in the
municipalities.
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Preparation of the
land and earth
movement.
Excavation of
trenches

Construction

Maintenance of
corridor of electric
lines and green
areas of the
Palabé and El
Naranjo
Substations.

Operation

Vegetation
material,
vegetation
covering and
waste material

812,7 ha (vegetation
material 345-kV line),
139,9 ha (vegetation
material138-kV El
Naranjo S/S –
Navarrete S/S line),
95,4 ha (vegetation
material138-kV El
Naranjo – Canabacoa
S/A),
3
14.647,6 m
(waste material of the
excavation of
foundations for
towers),
8,0 ha (vegetation
material Palabé S/A),
6,3 ha (vegetation
material El Naranjo
S/S),
24.000m3(vegetation
covering Palabé
Substation),
18.900 m3
(vegetation covering
El Naranjo
Substation)

Vegetation remains,
vegetation covering
(top soil) and waste
material.

Not estimated

Vegetable remains

Delivery of
vegetation material
to owners or
chopping
and distributed in
the project area.
Vegetation covering
delivered to
contractors for
disposal.
Spreading of waste
material in the
surroundings of the
construction areas
of towers and
substations.

Dispersed in the
natural floor of the
surroundings.

Liquid Effluents
Portable bathrooms Construction
Residual domestic
waters

Industrial
Effluents

Bathrooms of the
Palabé and El
Naranjo
Substations
Washing of
machinery and
equipment

Operation

32.240 l / day
160
l / day / substation

Portable bathrooms
Organic
compound

Construction

Superficial drainage
Not estimated

Waters with silts

Superficial draining
Operation
in substations

Worn out oil and
lubricant

Open drainage

Dangerous Waste
Changes, repair
and maintenance of
Machinery and
Construction
equipment.
Dielectric oil
changes to
transformers
of the substations.

Oil, solvents,
gasoline, diesel

Not estimated
Operation

Septic with filtering
system

Oil with particles in
suspension

Delivered to
treatment
companies,
properly authorized
by the Ministry of
the Environment
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Use and handling
of preservatives
and other polluting
chemical
substances.

Construction

Industrial
(Polluted)

Not estimated
Work
of
maintenance of the Operation
facilities

Industrial
Effluents

Polluted superficial
drainage waters

Polluted gloves and
cloths, worn vehicle
batteries, grease
containers, paintings
and oil, filters,
masks, wrappings,
grounds polluted by
spills of motor oil,
diesel or any
another fuel
used in vehicles,
machinery and/or
equipment,
replacement pieces
of machinery and
equipment.

Stored temporarily
in properly
identified hermetic
containers and later
given to companies
specialized in the
handling of
dangerous waste,
properly authorized
by the Ministry of
the Environment.

Waters with remains
of oils

Gathered by the
closed drainage
system of
substations and
separated in a
small tank for
separation.

Construction and
Not estimated
Operation

CO, CO2, heavy
metals, H2S and
hydrocarbons
derivates.

To the atmosphere

Construction

Suspended solid
particles

To the atmosphere

NA

Adequate
maintenance
and supervision of
machinery
and equipment.

Operation

Not estimated

Atmospheric Emissions

Combustion gases

Dust particles

Noise

Internal
combustion
engines, vehicles
and machinery,
generators and
others
Traffic of
vehicles on bear
ground, work
of machinery and
earth movement.

Machinery and
equipment

Not estimated

Construction and
71-95 dB
operation

SOURCE: I square 2.24 of the Capt. 2.

ENVIRONMENTAL IMPACT ASSESSMENT
345-KV JULIO SAURI S/S – EL NARANJO S/S ELECTRIC TRANSMISSION SYSTEM AND COMPLEMENTARY WORKS
SANTO DOMINGO, SAN CRISTÓBAL, MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
IN THE DOMINICAN REPUBLIC

ENGLISH TRANSLATION (PARTIAL) p 85

CDEEE

Ingeniería CAURA, SA

______________________________________________________________________________________________________________________________________________________________________________________________________________________

6.2.4 ORGANIZATION OF THE COMPANY TO IMPLEMENT THE PROJECT
Figure 6.1 presents the organization of the company that will implement the
Project.
FIGURE 6.1 PROJECT CONSTRUCTION ORGANIZATIONAL CHART

6.2.5 PROJECT IMPLEMENTATION TIMESCHEDULE
Table 6.2 presents the Project Implementation Timeschedule which will have an
estimated duration of 22 months.
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TABLE 6.2 PROJECT IMPLEMENTATION TIMESCHEDULE

6.2.6 ACTIVITIES THAT CAN CAUSE ENVIRONMENTAL IMPACTS
Table 6.3 presents the activities that can cause environmental impacts.
TABLE 6.3 ACTIONS THAT CAN GENERATE ENVIRONMENTAL IMPACTS
PHASE
Pre-construction

ACTIVITY

9
9
9
9
9

Establishment of rights of way,
expropriations
Laying out of path
Preparation of paths and access
roads

9
9
9
9

Work pikes and deforestation
Foundations

Construction

9

ACTIONS

9

Mounting of structures, laying and
tightening of lines

9
9
9
9
9
9
9
9
9
9
9

Agreements with owners and occupiers
of land where the 348-kV and 138-kV
lines will pass
Felling and light deforestation
Topographical surveys
Deforestation and clearing
Removal of vegetation layer in the area
of tower construction
Opening of test pits for foundations
Foundations
Disposal of excess material
Affectation of other existing structures
(streets, sidewalks, drainages)
Assembly of sections
Raising of assembled sections
Assembly of structures
Cleaning of cables
Laying and tightening of line
Crossing with roads, rivers and other
electric lines
Interruption of traffic in industrial and
urban areas
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9

9

Line testing and connection in the
Substations

Maintenance of the right of way

Operation and maintenance

9

9
9

Maintenance of towers, electric
lines and substations

Operation of the electric lines and
substations
Transport

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Connection to substation transformers
Connection to the isolating switches and
control panels
Line testing and energizing
Interruption of electric service
Preparation of paths
Deforestation, clearing and removal of
shrubs
Cleaning of lines
Painting of facilities
Changes of pieces and parts
Substitution of lines and parts on towers
Interruption of electric service supply
Interruption of traffic in industrial and
urban areas
Generation of electricity
Production of electromagnetic waves
Transport of materials, equipment and
personnel by land

6.2.7 RESULTS OF THE ENVIRONMENTAL IMPACT EVALUATION
Table 6.4 presents the results of the evaluation of impacts in a hierarchical
manner and Figure 6.2 shows graphically impacts of high and medium relevance.
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TABLE 6.4 HEIRARCHY OF ENVIRONMENTAL IMPACTS THAT MAY BE GENERATED
DURING THE PRECONSTRUCTION, CONSTRUCTION, AND OPERATION
OF THE 345-KV ELECTRIC PROJECT
IMPACT
CATEGORY

IMPACT CODE AND NAME

OCCURRENCE
PROBABILITY

PHASE AND PLACE WHERE
PRODUCED

IMPACT
VALUE

IMPACTS OF HIGH RELEVANCE (6-7, 9 RANGE)
II

IMB-4 DIRECT AFFECTATION TO
THE FAUNA

I

IMF-4 DISQUALIFICATION OF
GROUNDS DUE TO COMPACTING

I
I

I

IMB-1 LOSS OF PLANT COVERING
AND FAUNA HABITAT
IMSE-1 AFFECTATION TO THE
POPULATION DUE TO INCREASE
IN NOISE LEVELS
IMSE-1 AFFECTATION TO THE
POPULATION DUE TO INCREASE
IN NOISE LEVELS

LOW
VERY HIGH
HIGH
HIGH

HIGH

I

IMSE-1 AFFECTATION TO THE
POPULATION DUE TO INCREASE
IN NOISE LEVELS

HIGH

I

IMSE-1 AFFECTATION TO THE
POPULATION DUE TO INCREASE
IN NOISE LEVELS

HIGH

I

IMSE-2 INCREASE IN
EMPLOYMENT EXPECTATIONS

HIGH

I

IMB-1 LOSS OF PLANT COVERING
AND FAUNA HABITAT

HIGH

I

IMSE-2 INCREASE IN
EMPLOYMENT EXPECTATIONS

HIGH

OPERATION PHASE
CONSTRUCTION AND
OPERATION OF PALABÉ AND EL
NARANJO S/S
CONSTRUCTION OF LINES,
FOREST AREAS
CONSTRUCTION
(DEFORESTATION), TOWNS NEAR
THE SITE OF LINE LOCATIONS1
CONSTRUCTION (EARTH
MOVEMENT). TOWNS NEAR THE
SITE OF LINE LOCATIONS.2
CONSTRUCTION (ASSEMBLY AND
MOUNTING OF STRUCTURES)
TOWNS NEAR THE SITE OF LINE
LOCATIONS 3
DISMANTLEMENT AND
CLEANING, TOWNS NEAR THE
SITE OF LINE LOCATIONS 4
PRECONSTRUCTION,
CONSTRUCTION IN THE URBAN
CENTER OF PEDRO BRAND
LINE OPERATIONS, FOREST
AREAS
PRECONSTRUCTION,
CONSTRUCTION, IN THE URBAN
CENTER OF VILLA ALTAGRACIA

1

6.7
6.5
6.4
6.4

6.4

6.4

6.4

6.3
6.2
6.1

El Convento, Sabana Culebra, Media Cara, Isabela Arriba, Suardi, La Estancia, Arroyo Hina, El Higuerito, Cercado Alto,
Zalaya, Bayacanes, El Naranjo, La Boca, El Higuero, El Pino, La Llanada, Llanada Abajo, Los Limones
2
Higuamo, Los Jobos de Matia, Sabana Mina, La Isabela, Villa Altagracia, El Convento, Cabana Culebra, Media Cara,
Isabela Arriba, El Suardi, La Estancia, Arroyo Hina, La Pileta, Hermanita San Isidro, Ranchos de Bobocico Abajo, El
Mamey, Castillo Arriba, López, El Higuerito, Cercado Alto, Zalaya, Bayacanes, El Naranjo. La Boca, El Higuero, El Pino,
La Llanada, Llanada Abajo, Los Limones
3
Isabela Arriba, Suardi, La Estancia, Arroyo Hina, Cercado Alto, Zalaya, Bayacanes, El Naranjo, La Boca, El Higuero, El
Pino, La Llanada, Llanada Abajo, Los Limones
4
Media Cara, Isabela Arriba, Suardi, La Estancia, Arroyo Hina, Cercado Alto, Zalaya, Bayacanes, El Naranjo. La Boca, El
Higuero, El Pino, La Llanada, Llanada Abajo, Los Limones
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TABLE 6.4 (Continuation)
IMPACT
CATEGORY

IMPACT CODE AND NAME

OCCURRENCE
PROBABILITY

PHASE AND PLACE WHERE
PRODUCED

IMPACT
VALUE

IMPACTS OF MEDIUM RELEVANCE (4-5, 9)
IV

IV
III
IV

III

IMB-2 INCREMENT OF PROBAB.
DE OCCURRENCE OF
VEGETATION FIRES
IMB-2 INCREASE OF PROBAB. DE
OCCURRENCE OF VEGETATION
FIRES
IMB-1 LOSS OF PLANT COVERING
AND FAUNA HABITAT
IMB-2 INCREASE OF PROBAB. DE
OCCURRENCE OF VEGETATION
FIRES
IMSE-1 AFFECTATION TO THE
POPULATION DUE TO INCREASE
IN NOISE LEVELS
IMSE-1 AFFECTATION TO THE
POPULATION DUE TO INCREASE
IN NOISE LEVELS

III

IMSE-1 AFFECTATION TO THE
POPULATION DUE TO INCREASE
IN NOISE LEVELS

III

IMB-1 LOSS OF PLANT COVERING
AND FAUNA HABITAT

II

IMSE-2 INCREASE IN
EMPLOYMENT EXPECTATIONS
IMSE-6 AFFECTATION OF
PEOPLE AND ANIMALS DUE TO
ELECTROMAGNETIC LOADS

III

III

IMSE-5 INTERRUPTION OF
PUBLIC SERVICES (ELECTRICITY)

III

IMB-1 LOSS OF PLANT COVERING
AND FAUNA HABITAT
IMB-4 DIRECT AFFECTATION TO
THE FAUNA

II
III

IMF-4 DISQUALIFICATION OF
GROUNDS DUE TO
COMPACTING

III

IV

IMB-2 INCREMENT OF PROBAB.
DE OCCURRENCE OF
VEGETATION FIRES

MEDIUM

LOW
HIGH
MEDIUM

HIGH

HIGH

HIGH

HIGH
HIGH

HIGH

HIGH
HIGH
MEDIUM

HIGH

MEDIUM

OPERATION. PLACE OF
LOCATION OF THE LINES
OPERATION. PALABÉ S/S AND
EL NARANJO S/S AND
SURROUNDINGS
OPERATION OF SUBSTATIONS,
NOT VERY SENSITIVE AREAS
CONSTRUCTION. PLACE OF
LOCATION OF THE LINES
CONSTRUCTION (DEFORESTATION). TOWNS NEAR THE
PLACE OF LOCATION OF THE
LINES 5
CONSTRUCTION (ASSEMBLING
AND MOUNTING OF
STRUCTURES). TOWNS NEAR
TO THE PLACE OF LOCATION
OF THE LINES 6
DISMANTLEMENT AND
CLEANING. TOWNS NEAR TO
THE PLACE OF LOCATION OF
THE LINES 7
CONSTRUCTION OF
SUBSTATIONS, FOREST
AREAS
PRECONSTRUCCIÓN,
CONSTRUCTION. IN LA VEGA
OPERATION. BETWEEN 50 and
100 M FROM THE LINES AND
AT PALABE S/S AND EL
NARANJO S/S
CONSTRUCTION. SANTIAGO
AND URBAN CENTERS OF THE
AREA OF DIRECT INFLUENCE
CONSTRUCTION OF LINES, NOT
VERY SENSITIVE AREAS

5.9

5.9
5.8
5.7

5.6

5.6

5.6

5.4
5.4

5.3

5.2
5.2

CONSTRUCTION

5.2

CONSTRUCTION. PLACE OF
LOCATION OF THE LINES

5.1

CONSTRUCTION. P A L A B E
S/S AND EL NARANJO
S/S AND
SURROUNDINGS

5

5.1

Las Delicias, Batey 59, El Pino, Pino Herrado, Rancho La cumbre, Kilómetro 101, Piedra Blanca, El Sesenta y seis,
Algarrobo
6
Media Cara, Isabela Arriba, Suardi, La Estancia, Arroyo Hina, Cercado Alto, Zalaya, Bayacanes, El Naranjo, La Boca,
El Higuero, El Pino, La llanada, Llanada Abajo, Los Limones
7
El Pino Pino Herrado Rancho La Cumbre, Kilómetro 101, Piedra Blanca, El Sesenta y Seis, Algarrobo
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TABLE 6.4 (Continuation)
IMPACT
CATEGORY

IMPACT CODE AND NAME

OCCURRENCE
PROBABILITY

PHASE AND PLACE WHERE
PRODUCED

IMPACT
VALUE

IMPACTS OF MEDIUM RELEVANCE (4-5, 9)
III
III

III

V
III

III
III

III

IMB-3 DISTURBANCE OF THE
FAUNA
IMB-3 DISTURBANCE OF THE
FAUNA
IMF-1 ALTERATION OF AIR
QUALITY DUE TO PARTICLE
MATERIAL
IMF-1 ALTERATION OF AIR
QUALITY DUE TO PARTICLE
MATERIAL
IMF-1 ALTERATION OF AIR
QUALITY DUE TO PARTICLE
MATERIAL
IMB-1 LOSS OF PLANT
COVERING AND FAUNA
HABITAT
IMF-2 ACTIVATION OF
EROSION AND
SEDIMENTATION PROCESSES
IMSE-2 INCREASE IN
EMPLOYMENT EXPECTATIONS

HIGH
HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

III

IMSE-2 INCREASE IN
EMPLOYMENT EXPECTATIONS

HIGH

III

IMSE-2 INCREASE IN
EMPLOYMENT EXPECTATIONS

HIGH

II

III

III

IMB-1 LOSS OF PLANT
COVERING AND FAUNA
HABITAT
IMF-5 AFFECTATION OF THE
QUALITY OF THE SUPERFICIAL
WATERS
IMB-1 LOSS OF PLANT
COVERING AND FAUNA
HABITAT
IMSE-1 AFFECTATION TO THE
POPULATION DUE TO INCREASE
IN NOISE LEVELS

HIGH

HIGH

HIGH

MEDIUM

IV

III

III

IMB-3 DISTURBANCE OF THE
FAUNA

HIGH

IMSE-6 AFFECTATION OF
PEOPLE AND ANIMALS DUE
TO ELECTROMAGNETIC
LOADS

HIGH

CONSTRUCTION. PLACES OF
CROSSING OF BODIES OF
WATER
CONSTRUCTION. TRACT 4

5.1

CONSTRUCTION. PLACES
OF LOCATION OF 138-KV
ELECTRIC LINES. EL
NARANJO S/S

5.0

CONSTRUCTION. PLACES
OF LOCATION OF PALABÉ
S/S
CONSTRUCTION. PLACES
OF LOCATION OF EL
NARANJO SUBSTATION
OPERATION OF
SUBSTATIONS, FOREST
AREAS
CONSTRUCTION. PLACE OF
LOCATION OF THE LINES.
PRECONSTRUCTION,
CONSTRUCTION. IN THE
URBAN CENTER LOS
ALCARRIZOS
PRECONSTRUCCIÓN,
CONSTRUCTION. IN
MONSEÑOR NOUEL
PRECONSTRUCCIÓN,
CONSTRUCTION. IN
SANTIAGO DE LOS
GENTLEMEN
OPERATION OF
SUBSTATIONS, NOT VERY
SENSITIVE AREAS
CONSTRUCTION, NEAR
BODIES OF WATERS
(RIVERS, STREAMS)
CONSTRUCTION OF
SUBSTATIONS,
NOT
VERY SENSITIVE AREAS
CONSTRUCTION
(TRANSPORT). ROADS WITH
ONE OR MORE LANES AND
ONE WAY THROUGH AREAS
AND ROADS WITH TWO OR
MORE LANES AND SEVERAL
WAYS THROUGH AREAS
CONSTRUCTION. TRACT 1
OPERATION. BETWEEN 100
AND 200 M FROM THE
LINES AND PALABÉ S/S
AND EL NARANJO S/S

SOURCE: Table 5.2
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6.3 WATER AND GROUND PROTECTION PROGRAM
This program is directed to the implementation of a series of activities that will
entail the protection of water and ground resources, which can be affected by the
project’s construction and operation. It is comprised of the following SubPrograms.
6.3.1 SUB-PROGRAM OF SITE AND EARTH MOVEMENT MANAGEMENT
Minimization of Earth Movement and Areas of Affectation
Code MF-1
APPLICATION PHASE


Construction

ENVIRONMENTAL CATEGORY


Physical-natural surrounding.

IMPACTS TO WHICH IT IS DIRECTED








IMSE-1 Affectation to the population due to increase in noise levels
IMF-1 Alteration of air quality due to emissions of particle material and
combustion gases
IMF-2 Activation of erosion and sedimentation processes
IMF-4 Disqualification of grounds due to compacting
IMF-5 Affectation of the quality of superficial bodies of water
IMB-1 Loss of plant covering and fauna habitat
IMB-3 Disturbance of the fauna

GENERATING ACTIONS






Laying out and land conditioning
Earth movement.
Deforestation and land cleaning
Granulated material extraction of areas on loan
Final disposal of waste
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CLASSIFICATION OF THE MEASURE




Character of the Measure: Mitigating.
Nature of the Measure: Complementary.
Measure Type: of Construction Specifications.

FEASIBILITY OF THE MEASURE


Technical: Technical limitations do not exist for the implementation of this
measure, since it does not require additional personnel, equipment or
materials than those already planned for the implementation of the project. It
only requires a detailed knowledge of the place where the construction
activities will be carried out and the specifications of the construction Project,
in order to take the pertinent precautions in each case.



Economic: The application of the measure is economically feasible since
costs are not generated in addition to those considered for earth movement.
The measure is related to the incorporation of environmental criteria during
the planning and execution of the work and its costs will be included in the
Project construction costs.



Legal: This measure is meant to comply with the General Law of the
Environment and Natural Resources No. 64-00.

SPACE LOCATION
In places where the line passes over forests and bodies of water.
DURATION OF THE MEASURE AND OPPORTUNITY OF APPLICATION
This measure is temporary and only applies during the construction phase, more
specifically during the period that it is considered necessary to carry out the
works of cleaning and deforestation, earth movement and construction of the civil
works.
BODY(IES) RESPONSIBLE OF PERFORMANCE
The CDEEE Construction Management is in charge of make contracting
companies that will perform excavations for the placing of towers to comply with
this measure. It is advisable to incorporate this aspect to the work contracts. The
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Division in charge of the environmental part should follow up through the
Environmental Supervision.
DESCRIPTION OF THE MEASURE
If we limit or reduce the earth movement and deforestation activity in general, the
negative effect on the resources will be much smaller, therefore, this measure
has been designed with the objective of minimizing the affectation of resources of
the physical-natural surrounding as much as possible, in reference to the control
of such activities as earth movement (excavation, conformation of banks),
granular material extraction, cleaning of lands, deforestation, construction of
works that as a consequence of their development can unchain a series of
impacts on the ground resource.
Because the activities of cleaning, deforestation and earth movement constitute
the actions that unchain most of the potential impacts on the physical-natural
surrounding, including the biological resources associated directly with the
removal and elimination of vegetation, certain norms or activities become
necessary to be established with the purpose of minimizing affectation due to the
action of these activities.
Following are some actions directed to prevent and mitigate the associated
impacts:


To study the construction plans very well to avoid all unnecessary earth
movement by of machine operators. For this, all the technical specifications
set down in the description of the execution of the construction activities for
the project’s earth movement will be considered. It should be pointed out that
the activities of earth movement only refer to excavation for the placement of
towers and to level out the S/S. They will also probably be carried out to
condition some earth roads that are in bad condition. This is an activity that
should be very well supervised by the Environmental Supervision.



When deforestation is being carried out, the remains of plants and trunks
should be extracted immediately, to avoid that during earth movement, trunks
and branches (plant material) be moved and, in consequence, these be
buried, because it would affect the work’s stability. These plant materials
should be deposited as filler for the recovery of the loan areas.



When carrying out a strict revision of the project specifications, one
guarantees that the specifications of the width of the right of way and earth
movement are complied with. It is important to consider that it will affect a
maximum width of 30 m on an existent corridor.



Before beginning the deforestation and earth movement activities, when
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beginning each work day, suitable instructions as indicated above must be
given to machine operators, so that they comply with them, pointing out their
responsibility should a violation or crime take place due to the noncompliance with some of the established conditions for the actions to be
performed, because each Contractor is responsible for the compliance with
the measure, which will rebound not only upon the environmental costs, but
also upon the costs of the Project.


In relation to the handling of the waste caused by deforestation, earth
movement and compacting, the temporary piling up of removed material
should be avoided so that natural drainages are not obstructed. This material
cannot be located in the hillsides in areas with slopes, but rather it should be
placed according to specifications indicated in Table 6.1.



When the construction project, in the case of removal of material on loan that
indicates the conformation of a bank, adequate compacting should be carried
out in the final parts of the banks to prevent slips and haulage of material as a
consequence of bad consolidation, because that would imply the haulage of
material toward the lower parts that are more vulnerable to possible
affectation of drainages, in the event of being obstructed with these materials.
[T.N.: sic = errors in original Spanish]



Before beginning deforestation and earth movement, construction plans and
the general maps of the area must be studied in order to identify the path of
the nearby courses of water and natural drainages, incorporating this
information into the planning of earth movements, with the purpose of
avoiding that during these operations, the floor layers removed reach the
beds of the bodies of water or the courses of main drainage, because this
results in alterations in water quality due to increase in murkiness, alteration
of local drainage and the obstruction of courses depending on the magnitude
of the material contribution. [T.N.: sic = errors in original Spanish]



When completing deforestation, earth movement and leveling activities, the
local drainage should be guaranteed to go to the existing drainage courses or
bodies of water, similar to the condition existing before the beginning of the
works, so that the work doesn't constitute an obstacle for the free drainage of
the waters.

Record MF-1 corresponding to this measure is shown below.
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6.3.2. Sub-Program of Recovery of Degraded Areas and with Erosion
Problems
ENVIRONMENTAL RECOVERY
EROSION PROBLEMS

OF

DEGRADED

AREAS

AND

WITH

CODE MF-2
APPLICATION PHASE


Construction and operation.

ENVIRONMENTAL CATEGORY


Physical-natural surrounding.

IMPACTS TO WHICH IT IS DIRECTED





IMF-2 Activation of erosion and sedimentation processes
IMF-4 Disqualification of grounds due to compacting
IMF-5 Affectation of the quality of superficial bodies of water
IMB-1 Loss of plant covering and fauna habitat

GENERATING ACTIONS






Laying out and land conditioning
Earth movement.
Deforestation and land cleaning.
Granular material extraction at areas on loan.
Final disposal of waste.

CLASSIFICATION OF THE MEASURE




Character of the Measure: Mitigating.
Nature of the Measure: Complementary.
Measure Type: of Construction Specifications.

FEASIBILITY OF THE MEASURE


Technical: Technical limitations do not exist for the implementation of this
measure, since it does not require additional personnel, equipment or
materials than those planned. It only requires the detailed knowledge of the
place where the construction activities will be carried out and the
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specifications of the construction Project of the electric line and the Palabé
and El Naranjo Substations, in order to take the pertinent precautions as
necessary.


Economic: The application of the measure is economically feasible since
costs are not generated in addition to those considered for earth movement
and leveling nor does it require special technical equipment. The measure is
related to the incorporation of environmental criteria during the planning and
execution of the work and its costs will be included in the Project construction
costs.



Legal: This measure is meant to comply with the General Law of the
Environment and Natural Resources No. 64-00.

SPACE LOCATION


In places where civil and practical works of control are carried out. Tower
placement sites in mountains or hill areas with certain slope and whose
ground characteristic present a high potential for the activation of erosive
processes due to being of sharp and very abrupt lands.

DURATION OF THE MEASURE AND OPPORTUNITY OF APPLICATION


This measure is permanent and applicable during the construction operation
phases. In the operation phase, activities are directed toward the
maintenance of works built for protection.

BODY(IES) RESPONSIBLE OF PERFORMANCE


The Construction Directorate is in charge of seeing that Contractors
dedicated to earth movement comply with this measure. It is advisable to
incorporate this aspect into the work contracts. The Division in charge of the
environmental part must follow up through the Environmental Supervision.

DESCRIPTION OF THE MEASURE
The activities of conditioning and/or opening of pikes or trails of access toward
the places where the towers will be located, the excavations and fills in the
construction sites of towers, and continuous circulation through the right of way
on the route of the electric line, can affect diverse environmental elements.
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Thus, it can be generated as a consequence of the activation of erosive
processes, the contribution of silts to bodies of water, superficial water erosion,
destabilization of natural banks and hillsides, modification of water flows,
affectation of drainage patterns, fall of material downhill with devastation and
destruction of vegetation, silting up of rivers and streams, changes in land use,
changes in the physical-chemical properties of the ground.
It can also happen when built works don't have any measure to avoid erosion, for
example in the places where the towers are built, which is very frequent to
observe it in lines already settled down in areas with pronounced slopes. [T.N.:
sic = errors in original Spanish]
Considering this, the measure has been established with the purpose of
minimizing any type of activation of processes that generate erosion, especially
in those areas that, due to their own characteristics, require greater attention in
this aspect. Activities that will allow the attenuation, minimization or prevention of
the action of these affectations are described below:
Management of vegetation
HERE
Throughout the whole line, in the places where the towers will be placed and the
sites where the civil works in Palabé and El Naranjo S/S will take place, the
ground is not bare, but rather it has a plant cover on top, comprised by
vegetation and beneficent microorganisms that allow the ventilation of the soil.
This vegetation layer is rich in organic matter and in humic acids, especially in
the substation construction area; and constitutes a protection source that can be
used to recover other areas.
It should be noted that this vegetation layer should be completely removed.
Otherwise, it will constitute a noxious element for the work, as it disintegrates
with time, causing instability and damage to any infrastructure work, something
that is already considered in the project’s engineering. Because of this, once it is
extracted, it is very important that it be protected and stored in previously
selected areas, since physical-biotic resources indispensable for the
development of biological activity depend upon it, and it should be conserved and
be managed prudently, as the ability of recovery of areas exposed to the
environmental recovery processes depends greatly upon it. [T.N.: sic = errors in
original Spanish]
The construction of the line affects a variable thickness of ground depending
upon its characteristics throughout the layout of the route. The following
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recommendations should be followed for the cleaning of the land and removal of
the vegetation layer:


A work inspector or Environmental Supervisor should look after giving the
pertinent instructions to machinery operators, indicating the thickness that
should be removed and the depth to which they should maneuver knives, to
avoid the mixture of sterile material with the vegetation layer.



In areas of slopes or hillsides, this material should be preserved to be reused
in the recovery of banks prepared for the construction of towers. For storage,
it should be placed in layers no higher that 2.0 m, in a flat surface that
prevents its compacting. During the time that the ground remains stored, it
should be spread out, with the purpose of avoiding the degradation of the
original structure due to compacting and this way compensate the loss of
organic matter and subsequently induce the formation of a vegetation layer
that contributes appropriate conditions for the subsistence of the original
micro-fauna and micro-flora.



Before placing the vegetation layer in the area that is to be protected (banks,
loans, surroundings of the tower locations, etc.), it is necessary that the
remodeling of the volumes leads to technically stable forms, such as for
example, construction of terraces in the loan areas, since it would not serve to
begin the tasks of natural regeneration if an initial mechanical balance does
not exist. In many occasions it is favorable that this soil be intermixed with the
removed vegetation, since that increases the content of organic matter and
bank of seeds.

Stabilization of banks
The following aspects should be considered regarding excavations that only
require the operation of machinery and equipment:


Before beginning the excavation activities, the contractor will verify the
recommendations set down in the designs related to the works that will
guarantee the stability of the areas where land cuts are carried out. According
to the type of material to be dug and to the height of the cut,
geomorphodynamic phenomena should be controlled such as mass removal
and erosion. Inside the works meant to stabilize the banks that result from the
cut, in the places required for the establishment of the foundations of the
electric towers, the establishment of crown gutters, terraces and/or contention
walls, or other measures to guarantee their stability.
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The operator of the equipment must make cuts or carry out the excavation in
such a way that unexpected slips aren’t produced, identifying the workspace
and verifying that there are no people or obstructions nearby. Also, he/she
should know all the security norms and handling procedures of the equipment
being operated; these will be given in writing to the operator.



Regarding materials produced by the cut, these will be transported, whenever
possible, directly from the backhoe ladle to the dump truck that will take them
to the place of disposal of spare material approved for such purpose. In case
the temporary storage of this material is required, it will be located in a place
where it will not cause risks of contaminating the ground or some natural
drainage nearby and removed as soon as possible toward the place of final
disposal. In the event of temporary storage, and to the extent possible, the
material must be covered with a waterproof canvas to avoid the haulage of
particles into the atmosphere or their gliding into a body of water. In all
circumstances it is forbidden to throw excavation material downhill to adjacent
rivers and/or streams; this material should be located in places dedicated to
such purpose, already foreseen by the Project.



Natural drainages, in case some are affected by the Project’s construction
activities, must be recovered, be it by means of canalization, or recovery of
the riverside area with the establishment of ground conservation, civil or
agronomic works, with the purpose of protecting the bank and avoiding its
erosion and instability.



The lateral banks generated on natural land for the establishment of the
electric line towers, once totally reshaped, must be recovered as soon as
possible and when the type of the land allows it. Gramineous plants of the
region and species that guarantee their support in the wall of the bank will be
used.



With the purpose of guaranteeing the stability of the banks it is necessary that
their inclination never be higher than the slopes recommended in the
geotechnical study. The main methods recommended with the purpose of
guaranteeing their stability include the following:

Use of drains and subdrains
Water that drains internally (infiltrated) inside the affected area (mountain or hill)
produces an increase in weight of the slipping mass, an increase of hydrostatic
pressure in cracks and lastly an increase of pore pressure, favoring the decrease
of resistance to the ground’s shear.
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Main works that can be built to avoid damages due to this cause are: horizontal
drains, longitudinal filters and stabilizing trenches.
Terracing of banks
To give stability to the banks, it is necessary to diminish their slope, terracing
being a good solution for their stability. Terracing in loamy soils seeks to
transform the original bank into a series of banks of smaller height, therefore the
tread of each step should be sufficiently wide as so to work practically as
independent banks. Terracing is done to obtain a depression of the bank, to pick
up fallen materials and to gather superficial waters.
Staggered banks must be supplemented with replanting of vegetation in the
vertical body and in the terraces.
Biological species to be used in the replanting of vegetation should be native
species and of quick radicular and foliate growth; to cover the superficial area of
the grounds, the use of pastures and gramineous plants are recommended, and
for the replanting of vegetation, the use native species with wide radicular
systems. The placement of a 20 cm thickness manually compacted vegetation
layer is recommended.
Construction of retention structures
In some cases it is not possible to give stability to a bank. Hence, when a bank
is unstable, it is recommended, with certain frequency, its retention by means of
walls; the solution in general is expensive and should be compared with other
alternative solutions.
In general, care should be taken that the wall’s foundation is below the fault
surface; the danger that shows up during the construction should be prevented
when removing the floor at the foot of the bank, when laying the foundation of the
structure, and it should be given good drainage. To guarantee their stability, the
design should analyze security against slips, overturning, and failures due to load
capacity.
The design of a retention structure requires careful evaluations during the
construction of the work; even more when the structures are higher and when the
ground is more plastic. This is important to consider during the preparation of the
detail engineering.
Amongst the most used retention structures are: gravity walls, reinforced
concrete walls, gabion walls, reinforced earth walls, piles, anchorages and
stabilizing materials.
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The following are amongst the main measures meant to protect bank faces:
Lining of the bank: With the purpose of avoiding damage due to the action of
rainwater, winds and the effect of elements in the bank’s body, it is
recommended to replant these surfaces with species adapted to the area.
Vegetation completes an important function in the erosive control of a bank, as it
gives consistency due to the mechanical lattice of its roots. Native species are
recommended and it has been proven more effective to defend the banks with
the continuous plantation of pastures and herbaceous plants.
Lining with concrete or asphalt spreading: The lining of banks with thrown
concrete, with thin concrete flagstones or asphalt spreading, facilitates superficial
glide without haulage of particles; in highly fractured rocky banks, they protect
roads from continuous detachments; in general this lining implies expensive and
difficult application measures. [T.N.: sic]
Lining with sealing product: Consists in the application of a product that is
called Lipesa series 900 (Lipetac), composed of a polymer that is applied directly
to the dry ground, diluted in water, it allows the sealing of earth surfaces
waterproofing them and protecting them from deterioration. The application is
carried out in dry time and when done in areas with heavy slopes, the application
is recommended with back sprayer.
Poured structures:, Poured structures should be designed whose purpose is to
dissipate the energy of the current in strong slopes to manage the flow of
superficial currents on banks and fires on backfills and hillsides, until their
delivery or disposal in natural drainages. Among the structures of this type: quick
staggered, quick with teeth and quick with jumps. [T.N.: sic]
Sealing of cracks: In areas where cracks or fissures are present, it becomes
necessary to seal them so as to avoid filtration. A part of the ground should be
removed around the crack and refilled with a thin well-tamped waterproof ground.
Record MF-2 corresponding to this measure is shown below.
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6.3.3 ORGANIC LAYER MANAGEMENT SUB-PROGRAM
MANAGEMENT OF THE ORGANIC LAYER AND VEGETATION REMAINS
CODE MF-3
APPLICATION PHASE


Construction.

ENVIRONMENTAL CATEGORY


Physical-natural surrounding.

IMPACTS TO WHICH IT IS DIRECTED





IMF-2 Activation of erosion and sedimentation processes
IMF-4 Disqualification of grounds due to compacting
IMF-5 Affectation of the quality of superficial bodies of water
IMB-1 Loss of vegetation covering and fauna habitat

GENERATING ACTIONS




Laying out and conditioning of the land.
Earth movement.
Deforestation and land cleaning.

CLASSIFICATION OF THE MEASURE




Character of the Measure: Mitigating.
Nature of the Measure: Complementary.
Measure Type: of Construction Specifications.

FEASIBILITY OF THE MEASURE


Technical: Technical limitations do not exist for the implementation of this
measure, since it does not require additional personnel, equipment or
materials than those planned. It only requires the detailed knowledge of the
place where the construction activities will be carried out and the
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specifications of the construction Project of the electric line and the
Substations, in order to take the pertinent precautions according to each
case.


Economic: The application of the measure is economically feasible since
costs are not generated in addition to those considered for earth movement
and leveling nor does it require special technical equipment. The measure is
related with the incorporation of environmental criteria during the planning
and implementation of the work and its costs will be included in the Project
construction costs.



Legal: This measure is meant to comply with the General Law of the
Environment and Natural Resources No. 64-00.

SPACE LOCATION
In places where openings or leveling are carried out for the right of way, all along
the line, areas will be located to deposit uncontaminated organic matter.
DURATION OF THE MEASURE AND OPPORTUNITY OF APPLICATION
This measure will be carried out at the beginning of the work, for the deposit of
organic matter and upon completion of the work, for its reincorporation.
BODY(IES) RESPONSIBLE OF PERFORMANCE
The CDEEE Construction Directorate is in charge of seeing that Contractors
dedicated to earth movement comply with this measure. It is advisable to
incorporate this aspect into the work contracts. The Division in charge of the
environmental part must follow up through the Environmental Supervision.
DESCRIPTION OF THE MEASURE
HERE
Throughout the whole line, in places where towers will be placed and along the
entire length of the line, the ground is not bare, but rather it has a plant cover on
top (top soil), comprised by vegetation and beneficent microorganisms that allow
the ventilation of the soil. This vegetation layer is rich in organic matter and in
humic acids, and is a source of protection that can be used to recover other
areas.
It should be noted that this vegetation layer should be completely removed during
the project’s construction phase. Otherwise, it will become a noxious element for
the work, as it disintegrates with time, causing instability and damage to any
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infrastructure work, something that is already considered in the project’s
engineering. Due to this, once it is extracted, it is very important that it be
protected and stored in previously selected areas, since physical-biotic resources
indispensable for the development of biological activity that underlie it, and it
should be conserved and be managed prudently, because the ability of recovery
of areas exposed to environmental recovery processes depend greatly upon it.
The construction of the line affects a variable thickness of ground depending
upon its characteristics throughout the layout of the route. The following
recommendations should be followed for the cleaning of the land and removal of
the vegetation layer:


A work inspector or Environmental Supervisor should look after giving the
pertinent instructions to the machinery operators, indicating the thickness that
should be removed and the depth to which they should maneuver knives, to
avoid the mixture of sterile material with the vegetation layer.



During the time that the soil remains stored, it should be spread, with the
purpose of avoiding the degradation of the original structure due to
compacting and this way to compensate the loss of organic matter and
subsequently induce the formation of a vegetation layer that contributes
appropriate conditions for the subsistence of the original micro-fauna and
micro-flora.



Before placing the vegetation layer in the area that is to be protected it is
necessary to include changes that contribute to the improvement of this soil,
so poor in fertility, such as for example, the application of agricultural lime,
fertilizers, complete, humus, microorganisms (such as the red Californian
worm), bacteria, amongst others. In many occasions it is favorable that these
grounds be intermixed with the removed vegetation, since that increases the
content of organic matter and the bank of seeds.
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6.4 ENVIRONMENTAL QUALITY PROGRAM

This Program establishes the necessary mechanisms to assure an appropriate
environmental quality during the development of the project.
6.4.1 SUB-PROGRAM OF WASTE AND EFFLUENT MANAGEMENT
PREPARATION OF A WASTE AND EFFLUENT MANAGEMENT PLAN
CODE MF-4
APPLICATION PHASE


Preconstruction, Construction, and Operation and Maintenance.

ENVIRONMENTAL CATEGORY


Environmental Quality.

IMPACTS TO WHICH IT IS DIRECTED




IMF-3 Affectation of the ground resource due to contamination
IMF-5 Affectation of the quality of superficial bodies of water
IMB-2 Increase of probability of vegetation fires

GENERATING ACTION(S)




Generation of waste.
Pouring of effluents.
Deforestation and cleaning of lands.

CLASIFICATION OF THE MEASURE




Character of the Measure: Preventive.
Nature of the Measure: Main.
Measure Type: of Processes.

FEASIBILITY OF THE MEASURE


Technical: Technical limitations do not exist for the implementation of this
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measure, since it does not require additional personnel, equipment or
materials than those planned. It only requires the detailed knowledge of the
place where the construction activities will be carried out and the
specifications of the construction Project of the electric line and the
Substations, in order to take the pertinent precautions according to each
case.


Economic: The application of the measure is economically feasible since
costs are not generated in addition to those considered for the project works.
The measure is related with adequate management of effluents and wastes
and its costs will be included in the Project construction costs.



Legal: This measure is meant to comply with Law 83 of 1989 which prohibits
the disposal of solid waste resulting from the construction of streets, avenues,
sidewalks and highways in their margins, green areas, fallow lots, public
squares and gardens of the nation’s urban and suburban areas. Also NA-DR001-03 (June 2003): Norm for the Environmental Management of Radioactive
Waste. This norm has the purpose of establishing legal responsibilities and
essential technical requirements and administrative procedures, related to all
stages of the management of radioactive waste in the Dominican Republic, to
guarantee the security and protection of human beings and the environment.
Also NA-RS-001-03 (June. 2003) Norm for the Environmental Management of
Non-Dangerous Solid Wastes. This Norm has the objective of protecting
human health and of the population's quality of life, as well as to promote the
preservation and protection of the environment, establishing the guidelines for
the management of non-dangerous solid municipal wastes.

SPACE LOCATION
In places that have been defined as temporary waste disposal or storage areas
and later in places of final disposal.
DURATION OF THE MEASURE AND OPPORTUNITY OF APPLICATION
This measure will be carried out from the preconstruction phase and will continue
throughout the project’s useful lifetime.
BODY(EIS) RESPONSIBLE OF PERFORMANCE
The CDEEE Construction Directorate is in charge of seeing that Contractors
comply with this measure. It is advisable to incorporate this aspect into the work

ENVIRONMENTAL IMPACT ASSESSMENT
345-KV JULIO SAURI S/S – EL NARANJO S/S ELECTRIC TRANSMISSION SYSTEM AND COMPLEMENTARY WORKS
SANTO DOMINGO, SAN CRISTÓBAL, MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
IN THE DOMINICAN REPUBLIC

ENGLISH TRANSLATION (PARTIAL) p 113

CDEEE

Ingeniería CAURA, SA

______________________________________________________________________________________________________________________________________________________________________________________________________________________

contracts. The Division in charge of the environmental part must follow up
through the Environmental Supervision.
DESCRIPTION OF THE MEASURE
The main objective of this Plan of Management of Waste to be generated during
the construction and operation activities of the Project is to establish appropriate
procedures of operation for the correct management of waste generated, both
dangerous and non-dangerous, which will minimize the risks to health and the
environment and will result in a better environmental performance of the
contractor, secured in the strict compliance of environmental requirements set
down in the standing legal and regulatory dispositions, both national and
international.
The summary of waste, effluents and emissions and their destination was
already shown in the Table 6.1.
For the management of solid waste (dangerous and non-dangerous), the
following conditions will be followed:
Generation
Dangerous and non-dangerous solid wastes whose characteristic allow, will be
minimized, recycled and/or taken advantage of using them as raw material, with
the purpose of incorporating them into the industrial process of production of
goods. As a consequence, the management of waste generated implies the
application of strategies that are comprised of the following activities:
Reduction: will allow the reduction of the quantity of waste to transport, to treat
and/or to arrange for sanitary fillers or appropriate places, which will result in
environmental benefits, reduction of the risk of contamination of waste and cost
reduction in waste management.
Minimization: consists in the reduction of the volume of waste in the source of
generation. To carry out this practice, large containers will be preferred instead of
small containers and they will be purchased from suppliers that receive the
containers of their products back again.
Reuse: the reuse of materials will be carried out in the different construction and
operation phases of the project, in order to lengthen their duration (lifespan) and
to minimize the generation of waste. With this purpose, the following practices
will be carried out:
1. Empty polluted containers will be used for the gathering of polluted waste
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or residuals.
2. Wood from packing will be reused in project construction activities.
3. Used oils and lubricants (non-polluted) will be used in shops as industrial
type lubricant for machines and tools that don't require final lubrication.

Recycling: consists in the conversion of waste into reusable material and this
way to diminish the quantity of waste to be disposed of in the sanitary filler.
Amongst the waste to be recycled are glass, metallic waste and/or metallic scrap
and batteries. To facilitate this practice, waste will be separated, classified and
stored in appropriate places for such purpose inside the camps.
Storage will be carried out in appropriate containers with a label stating
information about the type of waste contained, weight and/or volume and storage
date.
Norms to be followed during the generation, gathering, storage, transport and
disposal of waste will be obligatory for all the personnel involved in the project.
Thus programs or workshops of environmental education will be carried out to
raise the awareness for the workers, the consequent reduction in the volume of
waste generated and the facilitation of the implementation of this management
plan.
All the waste generated by construction and operation activities will be recorded
by each of the contracting companies as well as by the project’s environmental
supervisor and will be reported monthly to the construction management who will
be responsible of the appropriate management and disposal of all the waste
generated by the construction and operation activities.
Gathering
Containers will be placed throughout the different work fronts, as well as in
portable bathrooms, shops, dining rooms and offices. In order to facilitate the
segregation and reuse of waste, there will be containers for each waste type
(glass, metal, paper and cardboard, organic material, polluted material, etc.),
which will be properly identified with a label that indicates in big and readable
letters the waste type contained, and if possible containers of different colors will
be used. Under no circumstance will dangerous waste be mixed with nondangerous waste.
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All the solid waste will be stored in containers, with the purpose of avoiding their
dispersion, which implies the use of black bags and plastic drums, supplied by
each Contractor in the different work fronts.
The containers to be used for the temporary storage of waste will possess the
following characteristics, amongst others:
a) to be reusable or not.
b) to be appropriately located and covered.
c) to be identified according to use and types of residuals and waste.
d) to have appropriate capacity to store the volume of residuals and waste
generated, taking into account the frequency of gathering.
e) to be hermetic.
f) to be built with waterproof materials and with the necessary resistance
for the use to which they are dedicated.
Containers for dangerous waste will be rigid, resistant, hermetic, and will be in
optimal conditions, without risks of leaks, spills nor contamination. Each
container will have a label that indicates the name of the waste, dangerous
condition with its corresponding symbol, physical state, quantity, origin and date
packed. The containers or bags will be picked up daily at the end of the day, as
well as the waste that has been left behind outside of these containers.
Transport
There will be an appropriate vehicle, dedicated to carry out the works of transport
of waste from the different work fronts to the storage area to be located in the
different camps, and from the latter to the place of treatment and/or final
disposal. Under no circumstance will dangerous waste be transported in vehicles
used for the transport of passengers, foods, drinkable water or other
consumption goods that can be contaminated with the dangerous materials. The
simultaneous transport of incompatible dangerous materials will not be done in
the same vehicle.
The transport of dangerous waste will be carried out with the appropriate
equipment and vehicles for the transport of this type of material and dedicated
exclusively to this effect, fulfilling security measures and checking that during the
transport, contamination of the environment doesn't take place due to leaks,
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spills or accidents. These vehicles will have an appropriate and registered
maintenance plan.
Storage
The area of temporary storage of waste will be located in camp deposits. This
area will be adapted with demarcated compartments, signaled and preferably
roofed, where the waste will be placed temporarily before being transferred to the
place of final disposal. Entrance and exit movements of waste will be arranged
so that waste is not stored for more than three (3) months.
An internal registration will be kept that indicates the type and quantity of waste
that enters and leaves the warehouse area, date and hour of exit and entrance,
as well as the destination of the waste that leaves the storage.
As it was already indicated, the whole area of waste storage will be marked and
identified and will be kept protected from the elements, so that it is not hauled by
the wind nor washed by rain. The area corresponding to the storage of
dangerous waste will have drainage systems that lead to a storage tank of
poured waste and will have restricted access only to authorized persons,
indicating with the corresponding symbols the danger that this material presents.
The ground or surface where worn out oils and lubricant are stored will be
waterproof, covered with a non-porous material that allows picking up or washing
any spills, without infiltration danger to the ground.
The warehouse operator will be enabled to carry out the correct classification and
placement of the waste that enters. Once inside, the operator will verify the waste
type, separate it, and classify it according to the case, locate it in the deposit
corresponding to the waste type following all the pertinent norms of security. The
containers will be placed on wooden pallets to avoid their direct contact with the
ground and care will be taken that the arrangement of containers in the storage
area doesn't present danger of contamination amongst each other, nor of falls
due to piling up. The operator will carry out periodic inspections for the detection
of rusty containers and/or possible flaw points in the containers in order to
replace them and avoid leaks or spills.
There will be a fire extinguisher in the storage area of dangerous waste.
Treatment or Processing
The treatment and/or disposal of dangerous waste generated by the project will
be contracted only to companies authorized as dangerous waste managers.
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Under no reason shall solid waste be burnt in the open field and under no
circumstance will the pouring of dangerous waste on the ground, underground
and/or bodies of superficial water be allowed.
Any contamination problem related with waste that may arise during project
activities will be remedied and/or solved, and new waste generated will be
managed appropriately. In the event of a spill, its immediate contention will be
tended to, polluted earth will be gathered and transported to the warehouse area
until it can be appropriately disposed of by bio-treatment or delivered to a
company that can dispose of it appropriately.
Final disposal
The transport to the place of final disposal will be carried out following the
established guidelines for transport from the place of generation to the area of
temporary storage. For the follow-up and control of the exit load of dangerous
waste, a follow-up and transport schedule will be used for the registration and
control of the management operations that are carried out outside the generation
area.
Waste management companies will be required proof of treatment, elimination,
final disposal of dangerous waste and/or proof of reception of non-dangerous
solid waste in the corresponding dump.
Following is Record MF-4 corresponding to this measure.
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6.4.2 SUB-PROGRAM OF CAMPS
MANAGEMENT OF WORK CAMPS (SANTO DOMINGO, LA VEGA AND
SANTIAGO)
CODE MF-5
APPLICATION PHASE


Construction, and Operation and Maintenance.

ENVIRONMENTAL CATEGORY


Environmental Quality.

IMPACTS TO WHICH IT IS DIRECTED




IMF-3 Affectation of the ground resource due to contamination
IMF-5 Affectation of the quality of superficial bodies of water
IMB-2 Increase of probability of vegetation fires

GENERATING ACTION(S)





Generation of waste.
Pouring of effluents.
Material and equipment storage.
Accidental pouring.

CLASSIFICATION OF THE MEASURE




Character of the Measure: Mitigating
Nature of the Measure: Main.
Measure Type: of Processes.

FEASIBILITY OF THE MEASURE


Technical: Technical limitations do not exist for the implementation of this
measure, since it does not require additional personnel, equipment or
materials than those planned. It only requires the detailed knowledge of the
place where the construction activities will be carried out and the
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specifications of the construction Project of the electric line and the
Substations, in order to take the pertinent precautions according to each
case.


Economic: The application of the measure is economically feasible since
costs are not generated in addition to those considered for the project works.
The measure is related with adequate management of effluents and wastes in
camps.



Legal: This measure is meant to comply with Law 83 of 1989; DR-001-03
(June 2003) already explained in the previous point, as well as NA-RS-001-03
(June. 2003) Norm for the Environmental Management of Non-Dangerous
Solid Wastes. Also NA-AI-002-03: Environmental Norm for the Control of
Emissions of Atmospheric Pollutants resulting from Fixed Sources. This Norm
establishes the maximum permissible levels of emissions to the atmosphere
produced by fixed sources. It serves as a control tool to contribute to the
achievement of the standards established in the Air Quality Norm. It will be
applied in all the national territory to industries, trade, projects, services and
all installations that generate pollutants that alter the quality of the air in their
activities. NA-AI-003-03: Environmental Norm for the Control of the Emission
of Atmospheric Pollutants from Vehicles.
This Norm establishes the
regulation of motor vehicles emissions and the control system. It is good as a
control tool to contribute to the achievement of the standards established in
the Air Quality Norm. It will be applied in all the national territory, to gasoline,
diesel and liquefied petroleum gas vehicles. NA-AG-001-03 (June. 2003):
Environmental Norm on the Quality of Water and Control of Discharges
whose purpose is to protect, conserve and improve the quality of national
bodies of water, guaranteeing the safety of their use and promoting the
maintenance of appropriate conditions for the development of ecosystems
associated to the them, and lastly, the Environmental Norm on Quality of
Underground Waters and Underground Discharges which has the purpose of
protecting, conserving and improving the quality of national bodies of water, in
particular that of underground waters, to guarantee the safety of its use and to
promote the maintenance of appropriate conditions for the development of
ecosystems associated to them. (2004).

SPACE LOCATION
In the camps of Santo Domingo, La Vega and Santiago.
DURATION OF THE MEASURE AND OPPORTUNITY OF APPLICATION
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This measure will be carried out in the construction phase and will continue
throughout the useful lifetime of the project.
BODY(IES) RESPONSIBLE OF PERFORMANCE
The CDEEE Construction Directorate is in charge of seeing that Contractors
comply with this measure. It is advisable to incorporate this aspect into the work
contracts. The Division in charge of the environmental part must follow up
through the Environmental Supervision.
DESCRIPTION OF THE MEASURE
Work camps, including machinery yards, will be located appropriately, that is, far
from the beds of streams and other bodies of water, and they will not be in the
proximity nor upstream of aqueduct sluices; and gutters will be built in the yards
to collect rainwater and deliver it to a grease trap before its final disposal (the
possibility of renting an area near housing that already has a septic well or
connection to a system of sanitary sewer system should be evaluated).
Appropriate equipment will be available In these shops for the control of fires and
a perimeter gutter for gathering rainwater, with a grease trap and a silts trap, with
the purpose of avoiding the addition of these substances to the natural drainage
system.
Additionally, it is required that the area of fuel and lubricant oil storage have a
waterproof perimeter dike, with sufficient capacity to contain a possible spill of
these substances.
Another important measure consists of installing sanitary portable booths in each
workspace, which will have maintenance service and periodic treatment of
excrements, prior to their final disposal or dumping.
Following is Record MF-5 corresponding to this measure.
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6.4.3 SUB-PROGRAM OF MACHINERY AND EQUIPMENT

MANAGEMENT OF MACHINERY AND EQUIPMENT
CODE MF-6
APPLICATION PHASE


Construction.

ENVIRONMENTAL CATEGORY


Physical surrounding.

IMPACTS TO WHICH IT IS DIRECTED






IMF-3 Affectation of the ground resource due to contamination.
IMF-5 Affectation of the quality of superficial bodies of water.
IMB-2 Increase in the probability of occurrence of vegetation fires.
IMB-3 Disturbance of the fauna
IMSE-1 Affectation of the population due to increase in levels of noise

GENERATING ACTION(S)







Traffic of vehicles and heavy machinery for the transfer of personnel and
equipment during the construction phase.
Deforestation and cleaning of the land for the installation of the electric line.
Earth movement for extraction of granular material and for the construction of
tower foundations.
Civil works in Palabé S/S and El Naranjo S/S.
Operation of construction equipment.
Internal combustion of machinery and equipment engine components.

CLASSIFICATION OF THE MEASURE




Character of the Measure: Preventive.
Nature of the Measure: Unique.
Measure Type: Regulatory.
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FEASIBILITY OF THE MEASURE


Technical: The measure’s application does not require specialized
personnel, nor additional materials or equipment than commonly existing
equipment and machinery repair shops. It only requires the compliance with
technical specifications for their maintenance.



Economic: From an economic point of view, although the measure generates
additional expenses than those considered directly in the project’s
development, it reduces costs that could be generated in the long term as a
consequence of damages to personnel or affectations to the environment.



Legal: This measure is based upon guidelines established in Law 287-04 on
Prevention, Suppression and Limitations of Noxious and Bothersome Noise
that produce sound contamination.
NA-RU-001-03 (June 2003) the
Environmental Norm for the Protection Against Noise, which establishes the
highest levels allowed and the general requisites for protection against
environmental noise produced by fixed and mobile sources, which are to be
applied throughout the national territory, as well as the terms and definitions
of reference. NA-RU-003-03: Norm that establishes the method of reference
for the measurement of noise produced by vehicles. NA-RU-002-03: Norm
that establishes the measurement of noise produced by fixed sources. This
norm establishes a method of reference for the control of noise from fixed
sources and has the purpose of contributing to reach criteria established in
the Norm of Standards for the Protection against Noise. NA-AI-001-03:
Environmental Norm of Air Quality, where the maximum permissible values of
concentration of pollutants are established, with the purpose of protecting the
health of the population in general and of groups of greater susceptibility in
particular. NA-AI-002-03: Environmental Norm for the Control of the Emission
of Atmospheric Pollutants coming from Fixed Sources. This Norm establishes
the maximum permissible levels of emissions to the atmosphere produced by
fixed sources. NA-AI-003-03: Environmental Norm for the Control of
Emissions of Atmospheric Pollutants coming from Vehicles. This Norm
establishes the regulation of emissions of motor vehicles and the control
system.

SPACE LOCATION
In the Machinery Yard located in each of the camps, specifically in Santo
Domingo, La Vega and Santiago.
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DURATION OF THE MEASURE AND OPPORTUNITY OF APPLICATION
It is a temporary measure and will be applied during the whole construction
phase of the project.
BODY(IES) RESPONSIBLE OF PERFORMANCE
The CDEEE Construction Directorate is in charge of seeing that Contractors
comply with this measure. It is advisable to incorporate this aspect into the work
contracts. The Division in charge of the environmental part must follow up
through the Environmental Supervision.

DESCRIPTION OF THE MEASURE
The implementation of construction and operation activities of the electric line
and the Palabé and El Naranjo Substations, require the use of diverse equipment
and machinery, which will be subjected to continuous use that will cause the
wearing of their parts. Among these parts are filters, seals, mufflers, amongst
others, whose function is related with the minimization of gas emissions, as well
as the prevention of leaks of lubricants and fuels.
The lack of periodical substitution of parts mentioned will cause a progressive
increase of gas emissions in the areas of the project, as well as the presence of
leaks of lubricants and fuels directly to the environment, both in construction
areas and in areas set aside for the placement of equipment and machinery
(machinery yard).
This situation can produce short term alterations to the quality of the air and of
the ground and, in the medium and long term, alteration to the quality of waters
(superficial and underground). It will in turn cause nuisances to the population or
housing located in the area of direct immediate influence, because they are the
ones who will feel the unpleasant scents, the noise and the presence of stains of
oils and lubricants in the ground.
Thus, the measure to be applied consists in the periodic substitution of filters and
seals, in accordance with the technical specifications provided by the
manufacturing company, keeping a record of this activity. Likewise, a checkup of
the general state of equipment and machinery will be carried out with the
purpose of detecting possible damages in parts or pieces and the presence of
leaks of lubricants and fuel, a condition that will impede their use and cause them
to be shipped toward shops enabled where additionally, an appropriate handling
of the waste generated is guaranteed.
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The general revision of equipment and machinery must be carried out when
entering equipment and machinery for the first time into the Project area and later
on with a minimum monthly frequency during their use in the project. In case
leaks of lubricants and fuel are detected, their immediate substitution will be
carried out.
In case leaks of lubricants or fuel are taking place, the affected portion of the
ground as well as any type of absorbent material used in the gathering of the
poured substances, must be picked up and stored in appropriate containers and
transported to an area of temporary storage or delivered directly to a company
properly certified for the handling and disposal of dangerous waste.
Following is Record MF-6 corresponding to this measure.
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6.4.4 SUB-PROGRAM OF AIR QUALITY MANAGEMENT

MAINTENANCE OF MUFFLERS OF MACHINERY AND EQUIPMENT AND OF
ADEQUATE CARBURATION AND SYNCHRONIZATION OF ENGINES;
MOISTENING OF ROADS
CODE MF-7
APPLICATION PHASE


Construction.

ENVIRONMENTAL CATEGORY


Physical surrounding.

IMPACTS TO WHICH IT IS DIRECTED




IMF-1 Alteration of air quality due to emissions of particle matter and
combustion gases
IMB-2 Increase in the probability of occurrence of vegetation fires.
IMSE-1 Affectation to the population due to increase in the levels of noise

GENERATING ACTION(S)







Traffic of vehicles and heavy machinery for the transfer of personnel and
equipment during the construction phase.
Deforestation and cleaning of the land for the installation of the electric line.
Earth movement for the extraction of granular material and for the
construction of tower foundations.
Civil works in Palabé and El Naranjo S/S.
Operation of construction equipment.
Internal combustion of machinery and equipment engine components.

CLASSIFICATION OF THE MEASURE




Character of the Measure: Preventive and Mitigating
Nature of the Measure: Complementary with MF-6.
Measure Type: Regulatory.
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FEASIBILITY OF THE MEASURE


Technical: The criteria that govern the application of this measure are of
common use in civil works and do not require greater technical knowlege, just
the application of the volume of water specified and the control and
maintenance of machinery and equipment, as well as speed during transport.



Economic: The measure doesn't imply a greater cost, because its application
should be part of the Project’s operative costs, especially when its non
application will imply the generation of nuisances to communities near the
work fronts.



Legal: This measure is based on guidelines established in Law 287-04 on
Prevention, Suppression and Limitations of Noxious and Bothersome Noise
that produce sound contamination.
NA-RU-001-03 (June 2003) the
Environmental Norm for Protection Against Noise, which establishes the
highest levels allowed and the general requisites for protection against
environmental noise produced by fixed and mobile sources, which are to be
applied throughout the national territory, as well as the terms and definitions
of reference. NA-RU-003-03: Norm that establishes the method of reference
for the measurement of noise produced by vehicles. NA-RU-002-03: Norm
that establishes the measurement of noise produced by fixed sources. NAAI-001-03: Environmental Norm of Air Quality, where the maximum
permissible values of concentration of pollutants are established, with the
purpose of protecting the health of the population in general and of groups of
greater susceptibility in particular. NA-AI-002-03: Environmental Norm for the
Control of the Emission of Atmospheric Pollutants coming from Fixed
Sources. NA-AI-003-03: Environmental Norm for the Control of the Emission
of Atmospheric Pollutants coming from Vehicles.

SPACE LOCATION
In the project’s area of direct influence, including the camp areas in Santo
Domingo, La Vega and Santiago.
DURATION OF THE MEASURE AND OPPORTUNITY OF APPLICATION
It is a temporary measure and will be applied during the whole project
construction phase.
BODY(IES) RESPONSIBLE OF PERFORMANCE
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The CDEEE Construction Directorate is in charge of seeing that Contractors
comply with this measure. It is advisable to incorporate this aspect into the work
contracts. The Division in charge of the environmental part must follow up
through the Environmental Supervision.
DESCRIPTION OF THE MEASURE
The practices to be followed are meant to prevent and/or control atmospheric
contamination produced by mobile equipment used during the construction
process, able to generate the emission of fugitive particles and gas emissions.
These practices are divided into two (2) activities: dust control and control of the
equipments’ speed. Maintenance was already explained in measure MF-6.
Dust control
For the control of dust, it has been determined that the application of water by
sprinkling with cistern trucks provided with structure, such as pumps, hoses,
perforated tubes, etc, it is possible to diminish the quantity, because the ground
particles are wet and become too heavy to be dragged by the force of the air and
wind. This operation will be carried out during earth movement, mainly in the
hours in which wind is stronger, to avoid the emission of dust which could
originate possible accidents due to lack of visibility, as well as nuisances to
people that transit or live in nearby areas.
Pertaining to the characteristics of the grounds of the areas where the facilities
required for the project will be located and of the climatic characteristics for the
driest months, watering frequency has been calculated in this area, to maintain
the top 2 cm of the floor layer humid, because this will avoid that ground particles
form dust in the air. This implies that, throughout the whole path where the
electric line will be built, the ground should be watered approximately three (3)
times per day, applying a volume of water of 20 m3/ha. Watering equipment to
be used must be gauged so that this volume of water can be prepared and the
expected results of dust emission reduction achieved.
Engine control
In addition, the control of speed of mechanical equipment in the workspace
should be considered. It has been found that by reducing the speed of equipment
from 48 kph to 24 kph, efficiency increases due to the control of dust emission
from 25% to 63%. 8

8

Air Pollutant Emission Factors US-EPA. National Technical Information Services, 1982.
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On the other hand, adequate maintenance of vehicles and machinery is
recommended (service, periodic tune-ups, filter changes, etc.). For the control of
contamination by diesel engine vehicles, these should not exceed an opacity
level of 40 Hentridge units. For the control of opacity, measurements should be
carried out with engines working, in several start measurements. The value to be
taken considers the average of 4 start measurements. If average values are
obtained above the opacity value mentioned in the aforementioned norm, the
equipment should be sent to the shop for its check-up.
Complementary aspects
Parallel to this measure, precautions and practices related to health and
occupational hygiene should be implemented, such as the use of protection
masks in case that during implementation is it determined that they are
necessary from the health viewpoint.
Record MF-7 is presented below.
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6.4.5 FLORA AND FAUNA PROTECTION PROGRAM
This Program is directed to avoid, minimize, control or compensate affectations
the project can cause to the flora and fauna.
6.5.1 Sub-Program of Fire Prevention and Control
PREVENTION OF OCCURRENCE OF VEGETATION FIRES
CODE MB-1
APPLICATION PHASE


Construction and operation.

ENVIRONMENTAL CATEGORY


Biological surrounding.

IMPACTS TO WHICH IT IS DIRECTED



IMB-1 Loss of plant covering and fauna habitat.
IMB-2 Increase of the probability of occurrence of vegetation fires

GENERATING ACTION(S)







Deforestation and cleaning of lands.
Earth movement.
Construction of civil works.
Presence and operation of machinery.
Circulation of motor vehicles.
Maintenance of the electric corridor

CLASSIFICATION OF THE MEASURE




Character: Preventive.
Nature: Complementary.
Type: Regulatory.

FEASIBILITY OF THE MEASURE


Technical: the techniques noted are carried out by technical personnel and
equipment commonly used in engineering projects.



Economic: the activities of fire prevention are a normal practice in this type of
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project, as well as the acquisition of equipment.


Legal: Has its legal basis in the General Law of the Environment and Natural
Resources, No. 64-00.

SPACE LOCATION
In construction workspaces (places of tower construction, parking yards for
machinery and equipment), wherever there is personnel, equipment and
machinery that use inflammable substances.
DURATION OF THE MEASURE AND OPPORTUNITY OF APPLICATION
Permanent, during the useful lifetime of the Project, beginning in the construction
phase. It will be applied mainly in dry seasons.
BODY(IES) RESPONSIBLE OF PERFORMANCE
During the construction phase, it is the responsibility of the CDEEE Construction
Directorate, and during the operation phase, of the body responsible for the
operation and maintenance of the electric line and the Palabé and El Naranjo
Substations.
DESCRIPTION OF THE MEASURE
The presence of equipment and machinery that use inflammable substances for
their operation (i.e.: fuels, oils, etc.), increases the probability of occurrence of
vegetation fires in the surroundings of construction areas.
For areas adjacent to workplaces, loan areas (in the event of being required),
machinery yards and fuel storage areas, the occurrence of vegetation fires is
feasible, commonly cringing or superficial, that progress consuming the
vegetation layer composed of grasses, bushes and low trees. This situation is
especially probable during the dry seasons when conditions favor the occurrence
of these events, with emphasis in the sector where deciduous or semi-deciduous
and herbaceous vegetation is present, such as in pastures found throughout the
path of the electric line.
On the other hand, the occurrence of fires that can show up far from the project
site is common in the area. These can spread until they reach the boundaries of
the facilities. In the project area, the use of burns is common as an agricultural
practice and for the sector where the project will be built, during the field visit, this
situation can be verified in the places of short cycle crops.
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The conditions described make it necessary to consider a series of practices
directed to minimizing the probability of occurrence of vegetation fires in the
project facilities, as well as their propagation toward the workspace.
The considerations include the following aspects:
Surveillance in the nearby areas


For the effective prevention of vegetation fires, it is necessary to assign a
particular surveillance function to the Environmental Supervisor or
Construction Supervisor. The selected person's responsibility will be to watch
over and inspect the interior and surroundings of areas with presence of
inflammable substances or combustion sources, to identify factors and the
level of potential risk that a forest fire may cause, as well as to apply the
necessary prevention actions.



To establish and maintain close communication with fire departments that
have jurisdiction in nearby municipalities and provinces, with the purpose of
assuring their effective collaboration in case of fires in the facilities and to
follow up the evolution of any external fire.

Presence of equipment against fires


As part of the logistics in the prevention and combat of vegetation fires it is
convenient to maintain a reserve of sufficient water in each camp or work
place (during construction), in case of this type of problem.



Likewise it is important that work fronts have equipment against fires whose
characteristic and capacity is in accordance to the type of existing
inflammable substances, as well as to have a procedure in case of fires,
which should be known by all associated personnel.

Control and disposal of vegetation remains and combustible materials


The preparation of access roads, loans and the preparation of the electric line
corridor, will generate vegetation remains that should be located adequately
and according to the Description of the Project, guaranteeing at all times that
they won’t represent a potential risk of fire.



To maintain a strict control in the storage of materials and inflammable
residuals (wood, cardboard), placing them far away from the storage area of
inflammable substances.
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Storage and handling of inflammable substances and/or fuels


Operation activities that imply the storage and handling of inflammable
substances and/or fuels will be developed in accordance with industrial
security guidelines.

Control of ignition sources


Risk Analysis for Specific Tasks must be applied before carrying out works
that imply potential risk of fire.



Operational activities that imply the use of ignition sources will be developed
in accordance with industrial security guidelines related to fire prevention.



To carry out a periodic revision of equipment that assures the timely detection
of fuel leaks, in which case it is recommended that the equipment or
machinery be removed immediately from the workspace, until they are
repaired. In the event of accidental spills of inflammable substances, both
during machinery operation or in storage areas, it is advisable to carry out
their immediate gathering and appropriate disposal under safe conditions.

Personnel induction


To incorporate the description of fire risks in the project area into personnel
induction briefings, pointing out areas where smoking is not allowed, as well
as the importance of accepting the previously described recommendations.
This induction could be supplemented with the placement of signaling in the
workspace, clearly indicating restricted areas, areas of storage of inflammable
material and substances, waste area, machinery yard, location of the
equipment against fire and other areas with high risk of fires, as well as to
clearly describe in audiovisual form, the procedure to follow in case of
previously mentioned risks.

Record MB-1 presenting this measure is presented below.
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6.4.6 SUB-PROGRAM OF VEGETATION RESTORATION, WATER QUALITY
MONITORING, AIR QUALITY MONITORING

FOREST COMPENSATORY REPOPULATION
CODE MB-2
APPLICATION PHASE


Construction and operation, beginning at the project construction completion
phase.

ENVIRONMENTAL CATEGORY


Biological surrounding.

IMPACTS TO WHICH IT IS DIRECTED






IMF-2 Activation of erosion and sedimentation processes
IMF-4 Disqualification of grounds due to compacting
IMF-5 Affectation of the quality of superficial bodies of water
IMB-1 Loss of plant covering and fauna habitat.
IMSE-7 Affectation of people and animals due to
electromagnetic loads.

incidence

ACTION(S)




Deforestation.
Earth movement.
Operation of the 345 kV line.

CLASÍFICACIÓN OF THE MEASURE




Character of the measure: Compensatory.
Nature of the measure: Unique.
Measure type: Control.

FEASIBILITY OF THE MEASURE
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Technical: From the technical point of view, the implementation of this
measure requires the application of reforestation techniques. Technical
equipment specialized in the handling and planting of trees in tropical areas is
required to be able to carry out this program.



Economic: From the economic point of view, the application of this measure
requires a specific budget for the area recovery program.



Legal: It has its legal basis in the General Law of the Environment and
Natural Resources, No. 64-00.

LOCATION OF THE MEASURE
For the establishment of trees corresponding to forest compensatory
repopulation, a parcel of land is proposed of a size as specified in the norms and
whose location should be selected based upon the following criteria:






To be an intervened area.
Near the Project area.
To be of easy access.
Facilities for the watering and maintenance of planted trees.
Preferably near populated places where the electric line passes, so that it
works as a barrier for electromagnetic loads.

DURATION OF THE MEASURE AND OPPORTUNITY OF APPLICATION
This activity should begin once earth movement and leveling activities are
completed, in the construction phase, preferably during the beginning of rainy
seasons. After having implemented the plantation, it will be subjected to
maintenance works during at least three years, in order to guarantee its
development.

BODY(IES) RESPONSIBLE OF PERFORMANCE
In the construction phase, it is the responsibility of the CDEEE Construction
Directorate and in the operation phase it is the responsibility of the entity in
charge of operating and maintaining the electric line.
DESCRIPTION OF THE MEASURE
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The electric line installation project considers the deforestation of an area of
approximately 2.671,83 hectares.
In addition, the elimination of vegetation in the project area, results in affectation
to the wild fauna of the place, which basically uses the medium height plant
formations as refuge and feeding area.
The affectation of this vegetation strip will be permanent, making the
establishment of a compensatory measure necessary that will guarantee the
environmental recovery of a forest area similar to the area which will be affected.
The following are amongst the activities outlined for the implementation of this
environmental recovery:


To identify the area to recover. A study must be carried out in order to identify
the potential areas to be replanted. In this sense, it is recommended to carry
out all the replanting activities in an adjacent area, with the purpose of
developing the effect of recovery as much as possible of an area and to
minimize the effect of habitat fragmentation.
For the identification of the appropriate place conversations are
recommended with the Ministry of the Environment so as to guarantee a
unification of efforts.



To use forest species present in the area. The idea is to try to recover a
system most similar to the original environment. In this sense, forest species
present in the area to be recovered should be identified.
o A mixed plantation is recommended, with the purpose of propitiating
diversity in the area and this way achieve an appropriate environment for
the fauna, species found in the area will be established.
In a surface of one hectare (1 ha), a density of 400 plants will result if
planted at a distance of 5 X 5 meters.
Always try to combine a fruit-bearing species, with species of slow growth
and quick growth, to achieve the proposed objectives.
The activities to be carried out during the plantation are:



Selection of individuals to be planted:
The individuals to be planted will be acquired in bags with black soil
substrate, with a height of 1,50 m, without evidence of damage, illnesses or
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nutritional deficiencies.


Demarcation, cleaning of land and stretching with stakes for the future
location of trees:
This consists in demarcating the land with stakes or lime, according to the
contour lines and to the established plantation system and the planting
density per hectare (5 m between lines x 5 m between plants). In ground and
water conservation, a staggered or triangular plantation outline is frequent.
After demarcation, the area where the plant will be located is cleaned
(“platoneo” T.N.: English equivalent of this term not found. However, it is
defined in footnote 9 on the next page).



Opening of holes:
After the layout and demarcation, hole opening takes place where holes 50
cm deep and 30 cm X 30 cm size will be opened. The opening of holes of
0,50 m x 0,50 m x 0,50 m is usual in residual or deep grounds and of 0,15 m
x 0,15 m x 0,30 m, in shallower grounds. A yield of 30 holes per day’s wage is
estimated.



Loading and unloading of plants:
In general, when working in the field, there are two places where plants are
loaded and unloaded, one is from the nursery to the projects storing center,
which should be near a source of water, to give favorable conditions to the
plants before taking them to site, and another from the storing center to the
plantation place. This loading and unloading requires a manpower with a
yield of 1000 plants per day’s wage.



Transport:
The same as with the previous item, transport will be carried out in several
modalities, first from the nursery to the storing center, the second from the
storing center to the plantation site. Depending on the site selection, this can
be done by means of mechanical traction, or animal traction.



Distribution of plants in the field:
This activity consists of distributing plants in the field, loading them in baskets.
A yield of 800 plants per day’s wage is expected.



Plantation:
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This consists in taking out the black bag or the plastic material which requires
much care so as to not destroy the earth pylon, to place the trees in the holes,
taking care that the individuals are centered, straight and taking precautions
so that the neck of the plant is level with the ground and to cover the hole with
earth. Once the plant is placed, the earth will be softly and gradually
compacted to achieve good contact between it and the roots. After filling a
¨plate¨ or earth ring in the form of a dike should be left about 30 cm around
the shaft, with the purpose of retaining rainwater. A yield of 60 plants per
day’s wage is expected.


Tutor placement:
This consists in cutting 1 m sticks to be placed in the plants, so that they have
support while being established. It is used as protection against the action of
the wind, to which the trunk should be tied with candlewick or another light
material, in addition to the maintenance and periodic control of plants during
their first phases of growth. For this activity, a yield of 500 plants per day’s
wage is estimated.



Fertilization:
The application of chemical fertilizer is recommended in several phases:
o 15 days after planting, a complete fertilizing formula (12-24-12) should be
applied, at a rate of 50 grams per plant.
o 45 days after planting, a nitrogenous fertilizer is recommended, since this
is the one that is most lost due to leaching and volatilization, at a rate of
30 grams per plant.
o During maintenance works, at the beginning of rainy season, an organic
solid fertilizer is recommended (worm humus), at a rate of 0,5 kg per plant,
during the first three years.



Plant replacement:
One month after having carried out the plantation, an inspection is done with
the purpose of evaluating its survival. For this reason, in the supply of plants,
an additional 30% should be calculated for their replacement.



Maintenance work:
These consist mainly in the cleaning and fertilization of plants, which will
diminish as the plants grow since they will present less competition with the
undergrowth. Minimum maintenance should be considered during at least
three years comprised of:
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o First year: three “platoneos” 9, in case the undergrowths cover the plant or
every four months.
o Second year: to carry out 2 “platoneos”, one at the beginning of the rainy
season and another at the end of the rainy season.
o Third year: “platoneo” at the end of the rainy season.
The ideal time for planting is the beginning of the rainy season, to take
advantage of the water contributed by precipitations as a natural source of
watering, between the months of April and May, and to minimize the costs of
having to install the measure.
For the assessment of the measure’s efficiency, it is recommended to firstly
consider the development of the species planted and their response and
tolerance to the environmental conditions of the surroundings. On the other
hand the periodic inspection of the plantation by personnel knowledgeable in
agronomical and environmental sciences is important, in addition to fixed
personnel established for maintenance, watering, cleaning, amongst others.

Record MB-2 corresponding to this measure is shown below.

9

Cleaning around the plant, with a 1-meter diameter.
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6.4.7 SUB-PROGRAM OF FAUNA PROTECTION

TO AVOID THE DIRECT AFFECTATION OF THE FAUNA
CODE MB-3
APPLICATION PHASE


Construction and Operation.

ENVIRONMENTAL CATEGORY


Biological surrounding.

IMPACTS TO WHICH IT IS DIRECTED



IMB-3 Disturbance of the fauna
IMB-4 Direct affectation of the wild fauna

GENERATING ACTION(S)



Presence of workers for the construction of the Project.
Presence of human contingents of temporary character within the Project’s
surroundings.

CLASSIFICATION OF THE MEASURE




Character: Preventive and corrective.
Nature: Unique.
Type: Normative and regulatory of biotic resources.

FEASIBILITY OF THE MEASURE


Technical: it can be carried out easily, since it is based on recommendations
of the implementation of internal norms and induction by lectures, presenting
no technical limitations for its implementation.
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Economic: it should be included in the Project’s environmental management
costs.



Legal: Law 85 of 1931 on Hunting, regulated by Decree No. 900 on Bans,
date December 27, 1940, and additional species included by the Forest
Hunting and Fishing Service of the Secretary of State of Agriculture, Industry
and Labor.

LOCATION
This measure should be applied in:


Areas surrounding the operative areas where activities related to the
construction and complementation of works associated to the electric line and
the Palabé and El Naranjo Substations will be developed, especially in the
sectors nearer bodies of water and forests.



Areas surrounding towns, villages and sectors that are located near areas
that provide favorable conditions for the maintenance of the wild fauna, such
as forest vegetation formations, especially where roads or paths are located
that allow the easy access of people dedicated to this type of activity.

DURATION AND OPPORTUNITY OF APPLICATION
The measure will be applied especially during Pre-construction and Construction
of works associated to the Project.
BODY(IES) RESPONSIBLE OF PERFORMANCE
The CDEEE Project Management in coordination with the local authorities.
DESCRIPTION OF THE MEASURE
The measure can be implemented in three (3) phases:


Workshop implementation: The planning and implementation of lectures
regarding Environmental Education and Protection of the Wild Fauna to
increase the awareness of personnel working in the company, with the
purpose of developing an environmental behavior that takes a positive
position regarding the importance that the regional and local fauna resource
has, and the need of maintaining an appropriate behavior for its conservation
and protection. Likewise, it is proposed that workshops be held with the
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participation of both the Project’s personnel and representatives from
communities near the Project, personnel of the Ministry of the Environment
and Natural Resources (specialists in the matter), in which emphasis is made
on protection of the fauna, the prohibition of hunting, the knowledge of
endangered species and their protection as well as that of other vulnerable
species.


Implementation of internal norms regarding this activity: Internal norms
should be prepared, directed to company personnel that include aspects such
as:
o Prohibition of hunting.
o Prohibition of bearing shotguns or other hunting weapons, excepting the
surveillance personnel.
o Prohibition of the purchase and sale of wild fauna and of their products.
o Prohibition of consumption of wild fauna food in the internal dining room
and in other sales places of food inside the camp.
o To incorporate other recommendations which experts in the matter
consider necessary and timely.
o Elaboration and placement of warnings and signs allusive to the protection
of the fauna, the prohibition of hunting without permission, amongst
others, especially in roads of access, camps and in other infrastructures.



Implementation of the procedure that should be followed in the event of
detecting the presence of a poacher in the Project area: It is important
that the company seriously consider this aspect since personnel in contact
with this type of situation often does not carry out this action correctly. It is
recommended that:
o If it is a company worker that is practicing poaching, this will be notified to
his/her immediate supervisor at once and be reported to competent
authorities, independently of disciplinary actions applied by the company.
o If it is from a person unrelated to the Project, the person's data must be
gotten and the accusation placed immediately with the competent body
and if possible, evidence of the facts obtained through means like
photographs, filming, etc.

Record MB-3 corresponding to this measure is presented below.
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6.5 SOCIO-ECONOMIC PROGRAM
6.5.1 SUB-PROGRAM OF PROJECT INFORMATION AND POPULARIZATION

ACTIVITIES OF PROJECT INFORMATION AND POPULARIZATION
CODE MSE-1
APPLICATION PHASE


Pre-construction, Construction and Operation.

ENVIRONMENTAL CATEGORY


Socio-economic surrounding.

IMPACTS TO WHICH IT IS DIRECTED








IMSE-1 Affectation of the population due to increase in noise levels
IMSE-2 Increase of employment expectations
IMSE-3 Affectation of agricultural activities due to rights of way
IMSE-4 Changes in land use
IMSE-5 Increase of illegal occupation of areas near the project
IMSE-6 Interruption of public services (electricity)
IMSE-7 Affectation of people and animals due to incidence of electromagnetic
loads

GENERATING ACTION(S)
The social environment will be altered with the presence of the Project, because
once its development is known, employment expectations will begin and when
choosing the necessary personnel, conflicts will arise because employment offer
is higher than the demand. In turn, the owners or occupants of lands where the
line will pass will begin to worry about the agreements that must be established.
In the construction phase, although the project considers the minimization of
service interruptions, this effect will happen, generating nuisances to people. The
same thing happens with the increase of vehicular traffic. This whole situation
implies changes in the surroundings, albeit temporarily, which will affect the
population in the area of direct influence.
If this population which is to be affected is not properly informed in advance, they
can become a factor of opposition to the Project. This situation can be mitigated
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by means of the implementation of activities with these communities that allow
them to know and accept the project and the consequences it could bring about
in the short, medium and long term.
CLASSIFICATION OF THE MEASURE




Character of the Measure: Preventive and mitigating.
Nature of the Measure: Complementary.
Measure Type: Socio-economic program.

FEASIBILITY


Technical: The measure will have greater feasibility, when the coordination
of activities to be carried out is kept and the necessary instruments are
applied for the coordination of activities to fulfill in order to reinforce the bond
between the community and the Project.



Economic: The cost of this measure should be added to the Project, since it
is derived from the underlying external aspects of the Project as a result of its
activities.



Legal: It has its legal basis in the Constitution of the Republic, wherein the
population is guaranteed the right of being informed.

LOCATION
In the towns located within the project’s area of direct influence (mediate or
immediate).
DURATION AND OPPORTUNITY OF APPLICATION
Temporary, beginning in the pre-construction phase, during the construction
phase and during the first year of the operation phase.
BODY(IES) RESPONSIBLE OF PERFORMANCE
So that the implementation of the measure is more effective, joint action is
recommended amongst representatives of the project’s Public Relations
(CDEEE), representatives of regional Public Institutions, the organized
community, planners and specialists.
DESCRIPTION OF THE MEASURE
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Information campaign program
For its design, it is necessary to identify the groups that will be part of the
measure, be it as responsible body, participant, or simply as the group to which
the measure is directed.
Bodies responsible: This refers to the responsible personnel, directly in charge
of implementing the measure who would be basically CDEEE Public Relations
officials. It should be highlighted that this is a National Government project, and
therefore, the responsibility of its application falls upon the Public Administration
and not a Construction Contractor.
Public institutions: They are government representatives, with representation in
the Project’s area of influence.
Organized community: Refers to local neighborhood associations,
conservationist groups, juvenile, consumer, merchant, and producer
associations, political parties and public regional representatives.
Public-at-large: Represents the community comprised of the common citizen
and especially the local resident, being the first to be affected by the project’s
construction and operation activities. In addition, the foreign personnel with
aspiration of establishing residence in the area in search of employment sources,
is also part of this group.
The information should be structured and transmitted in the best manner adapted
to each of the groups mentioned and in accordance with their interests and
needs.
In general lines the information to be given should have the following
characteristics:







To be truthful and precise, in a simple way that can be understood by people
to which it is directed. In the Socio-economic Characterization carried out in
Chapter 3 of this document, the characteristics of the population located
within the Project’s area of influence are illustrated.
To outline the project’s main objectives: to build the infrastructure required to
give the electric power flow in continuous and reliable form to the reception
systems and distribution in the conditions and characteristics required by the
users of the electric supply network.
To describe the scope and benefits that will be originated for the community
and the country, without creating false expectations.
To point out the positive and negative aspects that will be caused by the
project’s installation, especially when the communities located in the project’s
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area of influence will be those that receive the benefits, by achieving a more
efficient electric service.
To present the measures for the negative effects in order to avoid, correct,
prevent or mitigate them.
To establish conditions that seek joint agreements amongst participants.

It is also suggested to prepare information pamphlets or flyers, easy to read, with
many illustrations that allow illiterate people to understand the message, in order
to inform the community timely and appropriately of the type of personnel that is
required to carry out the work and the necessary qualifications, in addition to
specifying the duration of work phases and the quantity of personnel that will
work in each phase, as support material. Their distribution will be carried out in
organized communities, such as education institutes, community organizations
and unions, amongst others.
Also, it is important to point out the risk that the residents would face by being
located in the immediate surroundings of the Project facilities. This point has
importance given the safety that an Electric Line of this magnitude should have.
To successfully implement the information campaign program it is necessary to
use different participation mechanisms, in order to achieve an interactive
communication, where participants can exchange opinions and clarify doubts. It
is also advisable that they be carried out in each community involved, without the
need for local residents to have to move; access will be free for the public-atlarge. Comfortable venues of easy access should be available. The call for
meeting will explain the points to be discussed in each meeting.
Amongst the participation mechanisms the following can be included: meetings,
workshops, field days, etc.
Meetings with each community will be carried out at least once before beginning
the construction phase, continuing once per month during the first six months of
construction, and later on whenever opinion polls indicate that it is necessary to
clarify doubts that may have arisen in the communities.
Record MSE-1 corresponding to this measure is shown below.
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6.5.2 EMPLOYMENT SUB-PROGRAM

PRIORITY TO LOCAL EMPLOYMENT
CODE MSE-2
APPLICATION PHASE


Pre-construction and Construction.

ENVIRONMENTAL CATEGORY


Socio-economic surrounding.

IMPACTS TO WHICH IT IS DIRECTED


IMSE-2 Increase in employment expectations.

GENERATING ACTION(S)
The generation of employment will create expectations amongst the local
population who will seek to occupy most of the new work positions in most cases
lacking the experience and knowledge required to perform them.
CLASSIFICATION OF THE MEASURE




Character of the Measure: Mitigating.
Nature of the Measure: Complementary.
Measure Type: Socio-economic program.

FEASIBILITY


Technical: The measure can be implemented without greater obstacles,
provided it receives the collaboration of unions and the understanding of
organized community and local authorities.



Economic: Refers to a measure of relatively low cost, in which it will suffice
to obtain information about the available manpower in the area and to
complete incorporation through the respective unions.



Legal: this measure has legal feasibility because there is no norm that
contradicts it and a general principle of law applies here: "that which is not
forbidden, is allowed."
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SPACE LOCATION
This measure should be applied in the urban centers located within the Project’s
area of influence.
DURATION AND OPPORTUNITY OF APPLICATION
Temporary, beginning in the pre-construction phase and ending when the
construction phase is completed.
BODY(IES) RESPONSIBLE OF PERFORMANCE
Contracting construction companies, together with the unions, local authorities
and CDEEE.
DESCRIPTION OF THE MEASURE
In the moment in that the evaluation of potential applicants for the different
construction activities of the Electric Line and civil works of the electric
Substations is being carried out, a lot of care should be taken to not create false
expectations; that is to say, the application of the measure will be handled in
such a manner that those involved are conscious that the fact of being evaluated
not necessarily implies their recruitment. Therefore, personnel specialized in
human resource management will be needed for the development of the
measure.
The persons’ qualification should not be overlooked as well as the profile
required for the activity to be carried out should be appropriate. Otherwise,
training activities should be made available.
The follow up strategy of this measure should be directed to the promotion of
meetings amongst the bodies involved with the purpose of verifying compliance
of the measure and to plan out actions to optimize its achievement; to perform a
survey, while the construction phase lasts, in the urban centers pointed out in the
measure in order to evaluate the area’s labor compliance; to maintain narrow
bonds with the organized community and unions. [T.N.: sic]
Record MSE-2 corresponding to this measure is presented below.
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6.5.3 EXTENSION SUB-PROGRAM

EXTENSION AND ENVIRONMENTAL
PROJECT WORKERS

EDUCATION

ACTIVITIES

FOR

CODE MSE-3
APPLICATION PHASE


Construction, operation and maintenance.

ENVIRONMENTAL CATEGORY


Biological surrounding.

IMPACTS TO WHICH IT IS DIRECTED





IMB-1 Loss of plant covering and fauna habitat
IMB-2 Increase in the probability of occurrence of vegetation fires
IMB-3 Disturbance of the fauna
IMB-4 Direct affectation of the wild fauna

ACTION(S)
The following can be pointed out amongst the project actions that generate this
affectation: deforestation, the presence of a labor contingent.
CLASSIFICATION OF THE MEASURE




Character of the measure: Preventive.
Nature of the measure: Unique.
Measure type: Control.

ANALYSIS OF FEASIBILITY


Technical: From the technical point of view, the implementation of this
measure does not require the application of special techniques and
procedures; it has to do with the definition of procedures for the realization of
activities that will be carried out during the project’s implementation.
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Economic: From the economic point of view, the application of this measure
does not bear important economic considerations, since the project has
established the implementation of specific items for surveillance activities
during the project’s construction. Regarding the costs of this measure, the
estimate will be indicated for the implementation of the education program.



Legal: Law 85 of 1931 on hunting, regulated by Decree No. 900 on Bans, of
December 27, 1940, and for additional species included by the Hunting and
Fishing Forest Service, of the Secretary of State of Agriculture, Industry and
Labor.

SPACE LOCATION
This measure will be carried out in project facilities prepared for this purpose.
DURATION OF THE MEASURE AND OPPORTUNITY OF APPLICATION



Duration: This measure should be applied during the construction phase as a
minimum.
Application opportunity: The measure will begin to be applied once the
project construction activities are completed.

BODY(IES) RESPONSIBLE OF PERFORMANCE
The project promoter (CDEEE) and the contractor company (ELECNOR) will be
responsible for the appropriate implementation of this measure.
DESCRIPTION OF THE MEASURE
In order to minimize the affectation of the wild fauna due to the extraction of its
elements, through live capture or hunting, the implementation of a surveillance
program of facilities is required during project implementation.
Amongst the activities outlined in the project description, a surveillance system is
established in the camp locations and other work fronts, with the purpose of
avoiding any criminal activity during the implementation of the work. In this
sense, the incorporation of hunting and fauna extraction will be included amongst
the activities that should be watched over and controlled in the project area.
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In addition, it is important to instruct project personnel and workers about the
restrictions this practice presents, so they get involved actively in the control of
this activity.
The implementation of this measure must be carried out during the project’s
construction phase, moment in which the biggest contingent of workers is
present. However, surveillance activities will be carried out jointly with inspection
and maintenance activities outlined throughout the project lifespan.
Record MSE-3 corresponding to this measure is presented below.
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6.5.4 SURVEILLANCE SUB-PROGRAM

SPACE SURVEILLANCE PLAN
CODE MSE-4
APPLICATION PHASE


Pre-construction, Construction and Operation.

ENVIRONMENTAL CATEGORY


Socio-economic surrounding

IMPACT(S) TO WHICH IT IS DIRECTED



IMSE-4 Changes in land use
IMSE-5 Increase of illegal occupation of areas near the project

GENERATING ACTIONS
Employment generation on the part of the Project will attract foreign manpower to
urban centers considered in its area of influence, as well as an uncertain number
of migrants due to expectations, some of whom will seek to invade lands for the
construction of precarious housings.
On the other hand, when opening an electric corridor, the invasion of agricultural
lands could be fostered, as well as the possibility of access of poachers to
inaccessible areas due to the absence of penetration roads.
CLASSIFICATION OF THE MEASURE




Character of the Measure: Preventive.
Nature of the Measure: Complementary.
Measure type: Regulations or norms.

FEASIBILITY OF THE MEASURE
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Technical: The measure’s effectiveness depends almost exclusively upon
the capacity, on one hand of the local official bodies to control land use within
its jurisdiction, or in other words their capacity to maintain public order; and
secondly, of the body in charge of the custody and surveillance of the areas
where the Project will be developed.



Economic: The cost will depend upon the current readiness of security
bodies available in each jurisdiction, should it be necessary to call upon the
regional police and/or national bodies, unforeseen costs would be incurred in
the routine control of public order. Also, the surveillance and regulation of
spaces in the areas considered have a justifiable cost given the high value of
production resources (machinery, equipment, etc.) and biological resources
wanted to be protected.



Legal: This measure has its Legal basis in the Constitution of the Republic,
wherein the right to private property is guaranteed.

SPACE LOCATION
The measure is foreseen to be implemented in the surroundings of the electric
line and Palabé and El Naranjo Substations.
DURATION AND OPPORTUNITY OF APPLICATION
Permanent, beginning in pre-construction phase, and constant during the
Project’s useful lifetime.
BODY(IES) RESPONSIBLE OF PERFORMANCE
Regarding temporary and permanent built facilities, the application of this
measure is the responsibility of the CDEEE Construction Directorate and the
project contractor during the pre-construction and construction phases. During
the operation phase, it is the responsibility of the company in charge of the
distribution of electric service inside the polygonal to the right of way. Outside
these areas, it corresponds to the local authorities whom by Law can and should
intervene in the case of irregular occupation of space.
DESCRIPTION OF THE MEASURE
As it was already indicated in measure MSE-1, once people have knowledge of
the implementation of this work, invasions will begin in areas near the route
selected to build the electric line. This occupation of areas for the installation of
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anarchical settlements will happen where they already exist or are of recent
creation since there will not be enough organization as to control the invasion of
new spaces.
Therefore, the local competent authorities should exercise greater surveillance in
the less consolidated neighborhoods and be attentive to the new developments
that start to show up in them, together with the neighborhood associations, so
that they collaborate with the authorities.
In the case of emergence of new settlements, surveillance should be directed
particularly toward those lands without apparent use that are not protected by
fences or that lack signs indicating access prohibition or of the type of property it
is (municipal, private, etc.). Regarding lands of private property, their owners
should collaborate, which can be achieved, impeding access to the properties by
means of protecting fences and/or warnings about the property’s character.
It should be noted that this is a preventive measure, therefore the authorities
actions should be in accordance with its spirit; that is to say, the permanent
surveillance of spaces is recommended where land invasions can potentially
happen, so that it is not necessary to resort to repression, once the land has
been occupied.
In another sense the measure also tries to include everything that avoids the
access of people unrelated to the Project to its areas, because this is the basic
cause of the expansion of settlements in areas considered and their consequent
negative collateral effects such as propensity to vandalism, problems derived
from the establishment of temporary camps, risks to the population, risks of
vegetation fires, amongst others, etc.
With this purpose, it is necessary to point out clearly the body responsible of
space surveillance and regulation, the direct assignment of space surveillance
and regulation is generally given to industrial security management personnel
that works in the Project. Responsible personnel will make periodical trips within
the facilities and, when transit is very difficult, should at least visit key points and
tracts near areas with greater population.
Personnel authorized to circulate within areas and facilities associated to the
electric Project will be clearly identified through a letter that accredits them and/or
of identification cards which indicate if they are company employees and in case
of being contractors or of having temporary passes, it will point out: Complete
Name, Identification Card Number, Name of the Company that they represent,
Places where they are allowed to access, Emission Date and Expiration of the
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Permit, these permits will be limited to the minimum necessary of time and
persons.
In the tracts where the right of way goes through the field inside agricultural
properties in which only one right of way has been established, the responsibility
of space surveillance and regulation shall be carried out in a coordinated way or
shared with the land owners, this way the aforementioned owners will be in the
capacity of communicating quickly and permanently with the operator about any
irregularity. The rights of way shall be clearly defined.
The areas of danger and/or with facilities and equipment which can be the object
of vandalism should be appropriately walled and closed, as well as include signs
of warning and danger as may be required.
In case of incipient invasions, negotiations, appraisals and payment of
improvements and damages should be done as soon as possible to avoid both
additional invasions and the outdating of appraisals, the settlement documents
will look for legal paths to avoid the relocation of housings and other demolished
infrastructures, very near the strip occupied by the Electric Line.
Insofar as possible, the location of housings and/or structures by third parties
near areas of temporary camps will be avoided, in order to avoid that they
acquire a permanent character, even after the camp is dismantled.
During the construction phase all objects that can potentially be stolen from the
contractor will be subjected to surveillance and be located preferably in
appropriately walled and closed places.
Space surveillance and regulation requires personnel of different levels, thus it
should be directed by or supervised by specialists in integral protection and/or
industrial security.
Record MSE-4 corresponding to this measure is presented below.
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6.5.5 SUB-PROGRAM OF IMPROVEMENTS

COMPENSATIONS, EVALUATIONS AND PAYMENT OF IMPROVEMENTS
CODE MSE-5
APPLICATION PHASE


Pre-construction, and Construction and Operation.

ENVIRONMENTAL CATEGORY


Socio-economic surrounding.

IMPACT(S) TO WHICH IT IS DIRECTED




IMSE-3 Affectation of agricultural activities due to rights of way
IMSE-4 Changes in land use
IMSE-5 Increase of illegal occupations of areas near the project

GENERATING ACTIONS
The need to build an infrastructure like the one being evaluated, which because
or its lineal characteristics will necessarily affect properties along its path
between the associated electric Substations.
Hence it is necessary to consider payment of areas that will be occupied by the
project within its costs.
CLASSIFICATION OF THE MEASURE




Character of the Measure: Compensatory.
Nature of the Measure: Complementary.
Measure type: Regulations or norms.

FEASIBILITY OF THE MEASURE
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Technical: This measure is of easy application, because the techniques to be
applied are established.



Economic: The cost should be necessarily covered by the body that will build
the work.



Legal: This measure has its Legal basis in the General Law of Electricity
(passed July 26, 2001) and has the purpose of establishing a Regulatory
Framework of the electric Sub-sector in terms of supply, transport and
distribution of electricity. This law grants the definitive concessionaire of a
transmission line the right of way, that is to say, to occupy the required public
and private lands necessary for the transport of electricity and to occupy the
necessary spaces for the electric substations.

SPACE LOCATION
The measure is foreseen to be implemented in the area of immediate direct
influence of the electric line and Palabé and El Naranjo Substations.
DURATION AND OPPORTUNITY OF APPLICATION
Permanent, beginning in the pre-construction phase, and constant until the
canceling of improvements and rights of way is completed.
BODY(IES) RESPONSIBLE OF PERFORMANCE
The application of this measure corresponds to CDEEE Construction Directorate
and the project contractor.

DESCRIPTION OF THE MEASURE
When planning the construction of the 345 kV Line, a registry and appraisal of
the properties that will be affected should be carried out, thus the measure
consists of the definition of the sums to be paid in compensation to owners and
the negotiations to be carried out until the corresponding cancellation, because
otherwise, problems will be generated with the owners of land or improvements
that will be affected.
The application will depend upon the damages that take place inside the Project
area or in its surroundings, they are appraised, negotiated and paid prior to the
construction of the works. On the other hand, for the consideration of damages
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generated as effects derived from the construction of the works, it is usually
expected to that the affected parties present their claim.
Among the possible damages it is necessary to point out:



Demolition or irreversible damage to housings and infrastructures.
Affectation of lands.

The steps to be followed for appraisals, negotiations and payments prior to
construction are the following:




Measurements and inventories are carried out of infrastructures and
improvements which inevitably will be damaged by occupation or employment
of the activities to be developed.
The sum of compensation is determined.
This is negotiated with the owner until an agreement is reached, the
corresponding payment is emitted and the owner signs a receipt. For greater
legal force, the owner should sign a schedule of damages settlement for total
compensation.

In case of claims due to unforeseen damages, compensation is also made once
the claim is received.
Method for the estimation of damages and the performance of appraisals
Below are the procedures to be followed for the performance of land and
infrastructure appraisals.
Land appraisals for their acquisition
To carry out the appraisal of lands the following procedure is followed: firstly it is
determined if they are public or private; this determination is achieved by
previous investigations in the land registry authority and by means of “in situ”
confirmation with residents; then the Registry is visited where the area under
consideration is located. If the lands are public, it is only required to write to the
institution that owns it, informing of the public utility work to be carried out. If the
lands are private, its use is determined: urban, agricultural, pastures, forests,
fallows, savannas, etc., and the affectation is quantified in detail. With this
information the value of each part of the property is determined and added to
obtain its total value.
Appraisal of infrastructure existing in the area
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To perform the appraisal of the infrastructure existing within the area under
study, information is gathered regarding its current state, location, construction
age, construction material, vicinity to other works and their relationship with each
other. With this information the following procedure is applied and the cost of
existing works is obtained.


General characteristics of the Property: The general characteristics of the
property are described, such as: juridical personality that indicates legal
ownership of the property, location and current state of the property; visual,
structural aspect and maintenance state.



Appraisal aspects: The general aspects of the property are detailed, such as
its purpose, the area, the quality and age of the construction, the quality of
urbanism, communication roads, quality of the neighboring constructions,
services that it generates, need of earth movement for the project’s
implementation, characteristic and quality of foundations, age of the
construction.



Value of the Construction: To determine the value of the construction and
its complementary facilities, the quantity of work is taken into account
according to existing plans and their confirmation in reality. The method used
to determine the value of the construction is based upon: the average prices
of the construction market, the current state of the construction, the age and
lifespan of the construction, its state of conservation and the cost of
demolition. To obtain the value of the property its reinstatement cost is
calculated, that is to say, how much it would cost to build an infrastructure
work at the moment of the appraisal. Also, the lifespan it still has left and the
cost of demolition are considered.

Record MSE-5 corresponding to this measure is presented below.
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6.6 PROGRAM OF ENVIRONMENTAL MONITORING AND FOLLOW UP
6.6.1 OBJECTIVES


To guarantee the compliance of the standing environmental norms related
with the pre-construction, construction and operation activities of the electric
project.



To assure the compliance of measures incorporated into the project’s design
and the environmental measures proposed in the Assessment, for the
prevention, mitigation, correction and compensation of environmental
impacts, through continuous and systematic inspections.



To recommend specific environmental measures for affectation situations not
considered in the Environmental Evaluation but which could show up.



To evaluate the measures implemented and to propose necessary
adjustments in case of determining little effectiveness in the control of the
Impact.



To assure the implementation of conditions established in Administrative
Authorizations and Approvals, once issued by the competent body.



To give information that documents progress in the implementation of
measures to competent public bodies at the local, regional and/or national
levels.



To present periodical reports.



To promote the commitment and participation of the Dominican Corporation
of State-Owned Electric Companies [Corporación Dominicana de Empresas
Eléctricas Estatales] (CDEEE) Management in the fulfillment of its
environmental responsibility.

6.6.2 PROGRAM COMPONENTS
The Supervision Sub-Program guarantees getting under way the environmental
measures foreseen and/or designed to attenuate, prevent, control or avoid the
detected impacts, and the Sub-Program of Monitoring allows the control of limits
and environmental quality and on the other hand, allows the evaluation of the
effectiveness of measures under way and which are supervised by means of the
Supervision Program.
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Environmental Supervision is a permanent and continuous activity throughout
time, and should thus start at the beginning of the first project activities (preconstruction) and continue during the whole operation phase. Hence, its
instrumentation will be focused in function of the pre-construction, construction
and operation phases. This is due to already having detected activities
susceptible of generating environmental impacts at the pre-construction phase
(Chapters 2 and 5).
To carry out an effective supervision, the team responsible for the Program’s
implementation should:


Know in detail the Environmental Evaluation carried out.



Know the general conditions of recruiting of the infrastructure and electric
works, other legal aspects linked with the process of project implementation;
especially it should thoroughly know the clauses that contain commitments of
an environmental character. Amongst these contracts are those
corresponding to the handling of waste (dangerous and non-dangerous) and
effluents handling (portable bathrooms services, handling of camp effluents).



Look after contractors of the works and services to fulfill security norms
against accidents in the work, both for workers and third parties, as well as to
fulfill the Registrations established in the standing norms.



Prepare and keep the project timeschedule updated and annual work plans
for environmental follow up, based upon the project timeschedule.



Look after environmental problems not foreseen in the Environmental
Evaluation which could show up in any stage of the project. These problems
should be reported in Environmental Supervision and Monitoring Reports.



Carry out periodic reports of the progress and quality of the works and to
keep a file of the work.



Inform Project Management of abnormal situations or evidences of serious
environmental affectations that are generated during implementation.



Know in detail the Plans of Environmental Emergency, especially the
measures to be adopted and the role to be played, in case of occurrence.

It is recommended to prepare monthly reports for Project Management, in which
progress is reported in the implementation of environmental measures and
actions carried out, be it as answers to the putting into practice of a measure or
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due to the emergence of situations foreseen or not in the Assessment, but which
can be corrected.
6.6.3 ENVIRONMENTAL SUPERVISION SUB-PROGRAM
This Sub-Program allows the planning and coordination of the necessary
technical actions to guarantee the compliance with legal and regulatory
provisions of an environmental character, the implementation of environmental
measures incorporated into the 345-kV Palabé S/S - El Naranjo S/S
Transmission System Project and its Complementary works, in the Provinces of
San Cristóbal, Santo Domingo, Monseñor Nouel, La Vega and Santiago, in the
Dominican Republic, be it from its design or as a result of the Environmental
Evaluation carried out and the follow up of Project activities relevant or critical for
the correction of the impacts evaluated.
The strategy to develop this program goes, firstly, to precision in the
determination of electric project activities to be supervised and, secondly, to the
application of a set of measures and supervision actions associated to them. In
this sense, the Program’s effectiveness is based upon the determination of:







The activities to be supervised.
The measures or obligations to be supervised.
The action methods for Environmental Supervision.
The Environmental Supervision actions.
The progress in the implementation of supervision actions.
The implementation timeschedule of supervision activities.

6.6.3.1 CONFORMATION OF THE WORK TEAM
For the implementation of the Project’s Environmental Supervision and
Monitoring, the recruiting of a work team is proposed, to be coordinated by a
professional Engineer with a minimum of four (4) years experience in the
environmental field. This team is comprised of three professional Engineers with
a minimum of one (1) year of experience in the environmental field.
6.6.3.2 INFRASTRUCTURE TO BE SUPERVISED
This work team will carry out the supervision of the following areas:



345-kV Palabé S/S – El Naranjo S/S Transmission Line: The construction
of this line will begin at Palabé Substation and end at El Naranjo Substation,
with an approximate length of 127,7 km.
138-kV El Naranjo S/S – Navarrete S/S Transmission Line: This line will
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start at El Naranjo S/S and reach Navarrete S/S, with an approximate length
of 22 km.
138-kV El Naranjo S/S – Canabacoa S/S Transmission Line: This line will
start at El Naranjo S/S and end at Canabacoa S/S, with an approximate
length of 15 Km.
Palabé Electric Substation: 345/138 kV transfer station, where the 345-kV
transmission line will start.
El Naranjo Electric Substation: 345/138 kV transfer station, where the 345kV transmission line will end and the two 138-kV transmission lines to
towards Navarrete S/S and Canabacoa S/S will start.

6.6.3.3 ACTIVITIES TO BE SUPERVISED
The following criteria should be considered for the identification of activities to be
supervised:




They should be subject to standing environmental regulations.
They should be identifiable separately within the sequence of activities to be
developed during the implementation of the electric project.
They should be activities with environmental affectation potential.

The identification of activities subject to supervision starts with the analysis of
activities foreseen for the Project’s implementation, highlighting those that have
been analyzed in Chapter 5 of impact evaluations to determine the value of the
environmental impact of the most relevant actions.
6.6.3.4 MEASURES OR OBLIGATIONS TO BE SUPERVISED
Obligations established by environmental norms
The activities to be carried out should be subject to compliance with provisions
established in the standing environmental norms, which have been indicated in
Chapter 4.
Environmental considerations incorporated into the project’s design
During the development of the Project’s conceptual engineering, a series of
considerations or measures have been incorporated which benefit its
environmental performance (item 2.15 in Chapter 2).
Programs proposed in the Environmental Impact Assessment
These correspond to Programs proposed in this same chapter, in items 6.3 to
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6.6, to prevent, mitigate, compensate or control impacts.
Obligations established by environmental authorizations
At a later date and at the moment of emitting the respective Administrative
Authorizations, the Supervision Program must be updated, incorporating
recommendations and/or established obligations.
6.6.3.5 METHODS OF ACTION FOR ENVIRONMENTAL SUPERVISION
The Environmental Supervisor will make the selection of action methods that will
be used in accordance with the nature of the measure, process, condition or
situation to be supervised. Several techniques of Environmental Supervision that
can be applied during the realization of these activities exist. Those intended to
be used during the implementation of the Electric Project will be described below.
These are Field Inspection, Field Observation and Revision of Information /
Documents.
Field inspection
This is a Technique directed to collect or to measure field evidences that allow
the verification of actions that are being carried out and to check their
implementation in terms of the specifications, norms and restrictions that apply to
such an activity.
It generally consists in the implementation of the following particular actions:
Planning of the inspection: is an activity that should be carried out before
beginning the field inspection.







Definition of inspection objectives (place of inspection, site, condition or
parameter to be inspected). It implies the use of materials and equipment.
Revision of pertinent information for the implementation of the inspection
(engineering specifications, legal norms, registrations, reports of previous
inspections, etc.). With this, schedules or checklists can be prepared.
Definition of the methodology to be followed for the performance of the
inspection (direct measurement, necessity of tests or laboratory analyses).
Definition of the need of key support personnel or to support the performance
of the inspection, which implies previous coordination with other people.
Definition of the strategic moment for the performance of the inspection.
Preparation of equipment for measurements and gathering of evidences.

During the execution of the inspection:
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To go to the place of inspection in the strategic moment that will be defined
during planning.
To gather foreseen evidences and measurements.
To observe the procedures which are being carried out in the place.
To interview key personnel.
To take note of pertinent information in the schedules designed for that
purpose.
To give instructions about subsequent actions to be implemented in case of
being necessary.

After the inspection:




To evaluate the performance of the inspection and evidences gathered.
To complete a summary or report with the results of the inspection and its
support, also specifying recommendations or subsequent actions to be
implemented in case they are necessary.
To promote decisions to higher authorities in case this is required.

Field observation
This is a supervision technique directed to collect visual information on the
general state of an installation, place or the follow up of technical and/or
construction or operation and maintenance procedures that are carried out
according to the Project phase.
It generally comprises the implementation of the following particular actions:
Planning of the observation:
It is similar to Field Inspection, except that equipment is not prepared to make
measurements nor is evidence gathered.
During observation implementation:
Activities are similar to those that are carried out in the stage of Field Inspection.
After the observation:
Activities are similar to those that are carried out in the stage of Field Inspection.
Revision of information / documents
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Refers to the technique guided to the confirmation of contents and scope of
documents, guides, plans, specifications, registrations, manuals or procedures to
verify the characteristics of the design of works, data or information, plans and
programs support, etc. It is usually a cabinet activity carried out in the facilities of
the activities implementer. It comprises the implementation of particular actions,
as follows:





To examine documents and determine if they are satisfactory.
To incorporate applicable changes.
If necessary, to promote decisions to other authorities.
To later verify if instructions / recommendations given are followed.

This technique is very important as in most Projects unforeseen changes take
place at the beginning, because the studies begin with the Basic Engineering and
then they are implemented with the Detail Engineering, this being the reason why
this Project information should be kept updated.
6.6.3.6 ENVIRONMENTAL SUPERVISION ACTIONS
This refers to the methods and procedures used for the verification of compliance
or the instrumentation of obligations or measures that comprise the elements of
Environmental Supervision.
With the purpose of specifying situations, to agree upon solutions and
compliance, it is recommended in all the cases, to prepare the corresponding
field minutes in the field location, after the supervision and to have them signed
by those involved in the situation, so that in this manner the answer will be
quicker and more efficient, diminishing environmental and operational costs.
The information schedules should be accompanied by their corresponding Field
schedule to be filled by the Environmental Supervisor according to the action
method used for the supervision.
6.6.3.7 IMPLEMENTATION PROGRESS OF SUPERVISION ACTIONS
To facilitate the Environmental Supervision, the implementation of a schedule is
suggested that will allow the Environmental Supervisor to follow the
implementation of the Programs or obligations to be supervised. It is advisable to
use it to report the data obtained in a certain period of time, because this
facilitates the vision of the current situation of measure implementation.
Their specifications are as follows:
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Name: Obligations established in the Environmental Norms, Programs, SubPrograms or Measures proposal in the assessment and measures
incorporated into the project’s design.
Progress: Progress in the measures implementation.
(AP) Applied: measure implemented as a whole.
(EP) In process: measure that is being implemented.
(PE) Pending: the measure has not been possible to apply.
(NA) Not Applicable: the measure cannot be applied, there have been design
changes, unforeseen impacts exist, etc.
% of Progress: the measure in percentage terms.
Beginning: of the measure’s implementation.
End: of the measure.

This schedule can be accompanied in the Environmental Supervision Reports
with graphics, diagrams, pictures, amongst others, with the purpose of verifying
in a simple form of interpreting the progress carried out.
6.6.4 SUB-PROGRAM OF MONITORING
This sub-program is meant to guarantee compliance of the standing legal norms
by Project Management, with the purpose of preventing the degradation,
contamination and other actions or activities capable of causing damage to the
resources. It will be fulfilled by the following:


Established parameters of quality for liquid effluents that are spilled on natural
bodies, gas emissions in the air and levels of sound emissions that can affect
the population or settlements near the facilities or generation sources.



The conditions under which generation activities and handling of dangerous
waste should be carried out, with the purpose of preventing damage to health
and the environment, guaranteeing the control of maximum concentrations
allowed and the maintenance of a permanent register of the origin, quantity,
characteristic and destination of waste generated.

Thus, this sub-program should base its implementation on the standing
environmental quality norms.
6.6.4.1 OBJECTIVE
Amongst the objectives of the Sub-Program of Monitoring are:


To order the variables that will be subject to measurement according to the
standing legal norms and to perform the measurements to keep a sustained
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control of the parameters of quality established in said norms.
To detect deviations regarding these, to identify the causes in case they are
present and to propose the corrective measures necessary.
To fulfill the legal requirements of presentation of reports that characterize
effluents and waste generated by the Project to the Ministry of the
Environment and Natural Resources.

6.6.4.2 COMPONENTS OF THE SUB-PROGRAM OF MONITORING
The Sub-Program of Monitoring is associated to the implementation of the
environmental measures that were incorporated into the Project’s design and to
the Programs proposed in this Environmental Management and Adaptation
Program, thus relating with specific infrastructures in which the corresponding
measurements will be carried out.
Given the characteristics of this electric project and in accordance with the
results of the Evaluation of Impacts obtained in Chapter 5 and shown in Table
6.4 and Figure 6.2, the implementation of the follow up of the quality of superficial
waters and of the quality of air is proposed.
Monitoring of the quality of superficial waters
The Project construction activities, even when their implementation considers
maximum precautions to avoid the incorporation of pours and polluting
substances toward adjacent bodies of water, substances can be spilled with
concentrations higher than the maximum values allowed by the standing norms.
Having monitoring places as elements integrated to the Project’s design,
constitutes an indispensable practice to determine if there is a source of polluting
compounds, located throughout the path of construction of the works required for
the project, even more if it is considered that currents of dangerous materials and
waste are managed in the project.


Objective
To determine if the bodies of water bordering the 345-kV Palabé S/S – El
Naranjo S/S Electric Lines; 138-kV El Naranjo S/S – Navarrete S/S and El
Naranjo S/S – Canabacoa S/S Electric Lines; are being affected in their
quality, and in the surroundings of the Palabé and El Naranjo Substations.



Legal basis
This has its legal basis in NA-AG-001-03 (June. 2003): Environmental Norm
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on the Quality of Water and Control of Discharges, whose objective is to
protect, conserve and improve the quality of national bodies of water,
guaranteeing the security of its use and promoting the maintenance of
appropriate conditions for the development of ecosystems associated to
them, and lastly the Environmental Norm on the Quality of Underground
Waters and Underground Discharges that has the objective of protecting,
conserving and improving the quality of national bodies of water, in particular
of underground waters, to guarantee the security of its use and to promote
the maintenance of appropriate conditions for the development of ecosystems
associated to them. (2004).


Places of the sampling
The sampling will be carried out in the following bodies of water pointed out in
Table 6.5.
TABLE 6.5 BODIES OF SUPERFICIAL WATER WHERE
SAMPLINGS WILL BE CARRIED OUT
ASSOCIATED WORKS
BODY OF WATER
345-kV Palabé S/S – El Naranjo Haina, Isabela, Maimón, Yuna, Jima, Camú,
S/S Transmission Line
Yaque del Norte Rivers, Cañabón Stream
138-kV El Naranjo S/S – Navarrete Naranjo Creek, Dicayagua Stream, Yaque del
S/S Transmission Line
Norte River
138-kV
El
Naranjo
S/S
– Yaque del Norte River, Hondo, Arenoso and
Canabacoa S/S Transmission Line
Colorado Streams
Source: This Assessment



Parameters subject to measurement
Regarding the quality of superficial bodies of water, it is necessary to indicate
that the following parameters should be measured: pH, temperature, electric
conductivity, dissolved oxygen, DBO5, grease and oils, dissolved solids,
suspended solids, total solids, total coliforms, fecal coliforms and aquatic
Macroinvertebrates to determine biotic quality of the water.



Methodology and sampling frequency
Custody chain: the custody chain will be carried out considering the
following activities: verification of the containers for their transport, forms of
shipment of the containers, perseverance of reception of the containers in the
sampling station, description of the sampling type, record of reception of
samples, forms of shipment (referred to the type of transport, destination,
date and hour) and record of rejection of faulty samples.
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Identification of samples: will be carried out on a waterproof label that
accepts indelible ink and adheres to the container and which can be covered
with insulating material; it should indicate the date, hour and name of the
sample collector.
Reception of samples: for the reception of samples EPA (Environmental
Protection Agency) and Standard Handbook of Hazardous Waste Treatment
and Disposal norms are proposed to be followed. The contention container of
the samples should be of a material that doesn't absorb the components that
constitute the sample (amber type bottles that protect samples from
photolysis reactions).
Measurement of variables on site: some variables can and should be
measured on site, such is the case of the pH, specific conductance and
chlorides, measured with a field conductance meter and a conventional pH
meter.
Sampling Frequency: in the pre-construction phase, the first two
measurements will be made in the natural bodies of water (one in dry season
and another in rainy season) and then, in the construction phase, they should
be performed every six months, in suitable places. During the operation
phase, the performance of measurements is not foreseen.

Monitoring of the Quality of Air


Objective
To determine the concentration of total particles suspended in the
atmosphere (P.T.S) and levels of noise.



Legal basis
NA-AI-002-03: Environmental Norm for the Control of the Emission of
Atmospheric Pollutants from Fixed Sources. This Norm establishes the
maximum permissible levels of emissions to the atmosphere caused by fixed
sources. It is good as a control tool to contribute to the achievement of the
standards settled down in the Air Quality Norm. It will be applied throughout
the national territory to industries, businesses, projects, services and all
facilities that generate pollutants that alter the quality of the air in their
activities. NA-AI-003-03: Environmental Norm for the Control of the Emissions
of Atmospheric Pollutants coming from Vehicles. This Norm establishes the
regulations of the emissions of motor vehicles and the control system. It is
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good as a control tool to contribute to the achievement of the standards
established in Air Quality Norm. It will be applied throughout the national
territory, to gasoline, diesel and liquefied gas of petroleum vehicles.




Parameters to be monitored and sampling places
•

Particles in suspension: Three times during the development of the work,
especially in the populated places.

•

Concentration of gases: Analysis of levels of CO, NOx and SOx, three
times during the development of the work, especially in the populated
places.

•

Levels of noise: Monthly records of the emission levels of noise into the air
must be carried out, to verify that they are within the limits allowed in the
standards of air quality contained in the environmental norms of the
Ministry of the Environment and Natural Resources.

Methodology and sampling frequency

Detection Method: The method consists of aspiring air from a covered hut and
passing it through the filtering medium at a flow that allows to pick up total
particles suspended with diameters smaller than 60 µm in the filter surface. The
concentration in µm3 of suspended particles in the environmental air is
calculated from the mass of total suspended particles gathered and the daily
volume sampled.
An apparatus frequently used is the High Volume, which must be gauged by an
operator.
Sampling Frequency: Quarterly, increasing the frequency in the dry months.

6.7 IMPLEMENTATION TIMESCHEDULE OF
MANAGEMENT AND ADAPTATION PROGRAM

THE

ENVIRONMENTAL

The implementation of the Environmental Management and Adaptation Program
has a close relationship with the sequence of activities foreseen in the Project
Implementation Timeschedule, the implementation of the proposed Programs,
the implementation of environmental measures incorporated in the Project’s (item
2.15 of Chapter 2) and of the Program of Environmental Monitoring and Follow
Up.
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In Table 6.6 is a model of this timeschedule, although necessary adjustments
must be carried out once the detail engineering of the electric project, as well as
the corresponding administrative authorizations, are made available.
TABLE 6.6A IMPLEMENTATION TIMESCHEDULE OF THE ENVIRONMENTAL
MANAGEMENT AND ADAPTATION PROGRAM, PRE-CONSTRUCTION PHASE.
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TABLE 6.6B IMPLEMENTATION TIMESCHEDULE OF THE ENVIRONMENTAL
MANAGEMENT AND ADAPTATION PROGRAM, CONSTRUCTION PHASE.
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6.8 RISK ANALYSIS AND CONTINGENCY SUB-PROGRAM
6.8.1 RISK ANALYSIS
6.8.1.1 GENERALITIES
This section presents a preliminary identification of the greater risks associated
with the construction and operation phases of the 345-kV Palabé S/S – El
Naranjo S/S Transmission System and Complementary Works, Provinces of
Santo Domingo, San Cristóbal, Monseñor Nouel, La Vega and Santiago in the
Dominican Republic. Keeping in mind that major risks are defined as those
related with catastrophic events that generate consequences of magnitude in
terms of human, environmental and/or material damages, inside and outside the
limits established for the development of the project.
Given the complexity to which an evaluation of risks is associated, for the effects
of this Environmental Impact Assessment, a preliminary identification of major
risks will be done. On the other hand, inside the concept of interaction between
the project and the environment and vice versa, special attention should be paid
to all the natural dangers that threaten the project.
The identification of greater risks is meant to serve as support for the preparation
of Contingency Plans, and consequently to take the preventive measures and/or
appropriate and necessary corrective measures to minimize the possibility of
occurrence of such risks and their effects, in the case of occurrence.
The largest benefit of identifying risks in the preparation phase of engineering
projects, is that they allow the incorporation of preventive measures that respond
to the major or catastrophic situations, be it as part of the design, as operative
procedures during construction and operation, or by means of the assessment of
emergencies or contingencies.
In this section of the study, only the risks linked to the project are presented. This
identification is of a qualitative character and the possibility that the risks
identified can be classified as major will depend upon the studies carried out later
by CDEEE within the framework of applicable methodologies.
6.8.1.2 OBJECTIVE AND SCOPE
The objective of this document is to identify, preliminarily, the existing risks in the
phases of construction, operation and maintenance of the project.
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The basis to be used for the establishment of risks, is the knowledge of accidents
and their consequences based upon the experience of the electric industry, as
well as of natural events that generally develop in the Dominican Republic and/or
by bibliographical references.
6.8.1.3 METHODOLOGY
The methodology followed for the identification of risks is based upon treatment
by modules (construction, operation and maintenance), taking into account the
treatment that they will receive for their prevention and/or mitigation.
The identification of specific major risks associated with the components, covers
the following steps:








Determination of the pre-existing conditions that can derive into serious
situations (i.e. combustibility of certain products, etc.).
Identification of types of risks (fires, explosions, spills, etc.) associated to
those conditions.
Determination of possible causes that can originate major accidents.
Identification of the type of infrastructure related to them.
Determination of the prospective effect on people, environment and material
goods.
Preliminary location of possible damages.
Preventive recommendations, whenever feasible, whether or not they can be
included in the project’s design.

6.8.2 IDENTIFICATION OF RISKS IN THE 345-KV PALABÉ S/S – EL
NARANJO
S/S
ELECTRIC
TRANSMISSION
SYSTEM
AND
COMPLEMENTARY WORKS, SANTO DOMINGO, SAN CRISTÓBAL,
MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
Within the framework established previously, a synthesis is presented of the risks
associated to each phase or component of the project. In the same manner,
origins of these risks are differentiated, which can be operational or natural
6.8.2.1 CONSTRUCTION PHASE
In the construction phase a series of activities are carried out which involve
people, tools, equipment, materials and environment that can be the source of
diverse types of accidents, be caused by insecure physical conditions, unsafe
personal actions and the materials or substances used.
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Unsafe physical conditions

Unsafe physical conditions result from factors that can show up due to the
organization of the work, errors in the design, defective planning or omission of
the essential safety norms to keep a physical surrounding relatively risk free.
Unsafe physical conditions can show up within the following categories:
•
•
•
•

Appropriate mechanical protection.
Defective equipment.
Unsafe construction or design.
Risky process, operation or arrangement (for example: unsafe stacking,
overloads, etc.).
• Unsafe dress or accessories.


Unsafe personal actions

Unsafe personal actions are those behavior types that violate a pre-established
working norm. The following are classifications of unsafe personal actions.
•

•
•
•
•
•
•
•



To work with little safety (for example: to use inadequate devices to lift
loads, risky placement, incorrect mixture of materials, performance of
maintenance or repair services of machinery in motion, working under
suspended loads, etc).
To carry out operations for which permission has not been granted by
the supervisor.
To remove safety devices, or to modify their operation, so that they are
ineffective.
To operate at unsafe speeds.
Use of unsafe or inadequate equipment.
To use equipment in an unsafe manner.
To play, to make fun, to insult, etc.
Not to use dress and personal protective devices appropriately.

Characteristic of substances used

Chemical substances to be used during the construction and operation works of
the electric lines and the substations that comprise the project are: gasoline and
lubricants for automobiles, diesel and herbicides whose storage and employment
is dangerous due to their flammable characteristics, fuels and toxic substances.
The characteristics of these substances are presented in the Attachment of the
safety sheets of these compounds.
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Main risks in the construction phase
• Fire: An increase in the concentration of vapor of a combustible
substance in the air or a small spill of these substances could generate a
fire upon contact with a spark and of course, oxygen in the air, which could
spread due to the area of extensive vegetation where the project will be
located. Likewise, both in the construction and operation phases, fires
could be generated due to the breakage and fall of towers and/or
energized conductors caused by strong winds, electric discharges
(lightening), earthquakes, collisions of automobiles or aircrafts, amongst
others.

The substances that can catch fire are gasoline, diesel and lubricants.
Affectations resulting from a fire and/or explosion are directed both to the project
infrastructure and the environment as such, and to third parties (in accordance
with the distribution and location of equipment in the area, as well as of their
relative proximity to towns).
• Explosion: This is defined as a sudden liberation of energy that produce
waves of pressure in the environment and which can produce damage in
the surroundings.
The substance that will be managed in the Construction of the 345-kV Palabé
S/S – El Naranjo S/S Electric Transmission System and Complementary Works
and which can produce an explosion is gasoline.
Should any of these events take place, affectations are directed both to the
environment and to the facilities and personnel present at the moment of
occurrence.
• Spills and/or leaks of fuels, lubricants and/or herbicides: Spills of
fluids can happen as a product of the inadequate handling and/or the
breaking of containers and discharge equipment due to natural events,
corrosion or faulty material. The magnitude of the damage caused by a
spill, is the direct function of the volume of liquid liberated and in case of
occurrence, affectations would be addressed directly to the environment
(contamination of floors and waters). The substances that can be spilled
are gasoline, diesel, lubricants and herbicide.
• Emanations: On the other hand, the liberation of vapors will take place
from the systems of storage of combustible, lubricant products or other
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solvents, as a consequence of operations of filling and emptying, which
could generate allergies and irritation of breathing channels. However, the
magnitude of damage caused by this event, is a direct function of the
volume of vapor liberated and the climate conditions at the moment of the
event (rains, speed and direction of winds).
Consequent affectations are directed to personnel present at the moment of
occurrence.
• Falls: Both within the same level and from one level to another, because
workers will have to climb the structures of towers in order to carry out the
placement and maintenance of the conductors and tension, generating
blows, bruises, wounds, contusions, fractures, etc. This risk is closely
associated with characteristics of order and cleanliness present in the
workspace, as well as to the level of attention presented by workers during
the work and to the correct use of personal protection equipment. The
affectation of this risk is directed exclusively to the workers.
• Fall of foreign bodies in the eyes: this risk will be minimized and/or
eliminated by means of the use of safety eyeglasses by the personnel,
since the affectation is directed exclusively to the workers.
• Common risks: referred to heatstroke caused by excessive exposition to
solar rays, affectation to sight due to exposition to an increase of particle
material (dust) generated during earth movement or due to the transfer of
machinery on bear ground, dehydration due to heat and little intake of
liquids, generation of flue and/or allergies due to exposition to rains and
strong winds.
• Road accidents: among which are run-overs, collisions, turnovers, load
falls, etc. Affectations are directed both towards the Project’s infrastructure
and the environment as such and to third parties. However this risk is
minimized with appropriate personnel orientation and training.
• External forces: External forces are comprised basically by actions caused
by third parties, amongst which are vandalism, sabotage and construction
actions of bordering projects and others (forest fires) with possible impacts
on the structure.
6.8.2.2 OPERATION AND MAINTENANCE PHASE
Operational risks are those related with the activities or processes that take place
in the facilities and which can generate personal accidents of different
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magnitudes (deaths and/or wounds), as well as damage to the environment and
equipment.
The main operational risks that could happen in the project area associated with
the operation and maintenance phases are the following:












Fall within the same level,
Fall from one level to another,
Fall of foreign bodies in the eyes,
Explosion and/or fire,
Blows,
Wounds,
Burns,
Common risks: rain, sun, dust, etc.,
Collision of aircraft or automobiles with project structures,
Breakage and falls of energized conductors.
Electrocution,

The first 10 risks were described in the previous section.
• Electrocution: caused by the fall of energized conductors on houses,
vehicles, people and/or animals due to possible origin flaws that show up
during the field installation and the connection of the line, as well as due to
an inadequate operation of equipment or human errors by personnel
during the placement and tightening works of conductors (excess of
tension, design errors and hanging), generating tachycardia and even
death. This risk is minimized with the personnel’s appropriate orientation
and training.

6.8.3 IDENTIFICATION OF NATURAL RISKS
Risks of natural origin correspond to events that can take place due to
atmospheric or geologic phenomena capable of causing death or wounds,
damage to the environment and facilities. According to their nature, these risks
can be predictable or not depending upon the possibility of forecasting the event
that originates them.
The main natural risks that could happen in the area of the project, both during
the construction and the operation and maintenance phases, are associated with:
cyclone, hurricanes, tropical storms (strong rains with electric discharges), floods
and earthquakes.
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Atmospheric phenomena: Amongst these events, of special importance are
cyclones, hurricanes, tropical storms which refer to rains with strong winds
and electric discharges (lightning) and floods. These natural events can
originate landslides, movement of containers and facilities due to the force of
winds generated with towering speeds, the effects being a variable dependent
upon changes in the material surrounding the project area, spills of
substances with the consequent affectation of grounds and waters, fall of
conductors on houses, constructions, people, animals or plantings with the
consequent generation of fires and/or electrocution of third parties.
These extreme atmospheric phenomena generally happen within a lapse of
time that extends from the beginning of June to the end of November,
although they tend to be more frequent during the months of August,
September and October. Most of these present an East-West, EastNorthwest route (Map 3.3 of Attachment 3.1).
External meteorological phenomena are classified according to the speed of
wind as:
• Tropical depressions: they are organized systems of clouds with a
defined circulation and whose maximum sustained winds are smaller than
30 mph. They are considered tropical hurricanes in their formative phase,
when their speed doesn't exceed 62 kph.
• Tropical storms: they are organized systems of clouds with defined
circulation and whose maximum sustained winds fluctuate between 39
and 73 mph (63 to 117 kph).
• Hurricane: it is a tropical cyclone of maximum intensity in which the
maximum sustained winds reach or pass 74 mph. It has a very defined
center with a very low barometric pressure. Winds of more than 150 mph
have been measured in the most intense hurricanes, when winds pass
118 kph.

The magnitude of the damages caused is determined by the combination of
several factors, such as the intensity of winds, the intense rains and
extraordinarily high tides. These effects can generate damages that can end up
being devastating, such as loss of life, large floods, cresting of rivers, streams,
creeks, damages to agriculture, cattle breeding and access roads.
In accordance with the analysis of extreme meteorological events that have
happened in the Island, the coastal areas of the southern and the eastern
regions have a larger risk associated to the passing of hurricanes and tropical
storms.
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Hurricanes that have affected the Dominican Republic directly, have generally
had a diagonal route over the territory, or they have crossed it from one end to
the other, as shown in Map 3.3 of Attachment 3.1. When relating the Project’s
area of influence with the route followed by these extreme atmospheric
phenomena, it is observed that at least three of them have affected it directly,
and they could do so again as the probability exists that the Island of Hispaniola
be impacted once by a tropical storm or one (1) hurricane every twenty (20)
years, on the average, according to statistics of meteorological records.
The Map of Hurricane and Storm Routes that is shown in the aforementioned
Attachment 3, shows a historical record of 93 years of tropical hurricanes and the
places or coast points where they penetrated into the country.
• Earthquakes; they are strong movements of the land and are the
phenomena that generate the largest amount of damage, due to the
geographical extension wherein they can manifest and to the associate
phenomena that it can unleash, such as liquefaction and landslides.
This activity is apparent through the Northern Fault that constitutes the
limit among the Caribbean tectonic plate and the North American tectonic
plate which is manifested through a subduction phenomenon.
For this case in particular, certain towers of the 345-kV transmission line
are located in the lands that border the foot of mount (fluvial fans) of the
Northern Mountain Range and the non-consolidated deposits of the Valley
of Cibao Oriental, practically above the Northern Fault crossing not very
compacted superficial sediments saturated with water.
Toward the south a good tract of the line is under the influence of the
Bonao Fault which has given examples of its activity. Lastly, with attention
to the Map of Influence of historical earthquakes included in Attachment 3
of this assessment, one observes that the tract comprised from Bonao to
Santo Domingo is affected by a historical recurrence of seismic activity.
The map of epicenters shows a high frequency of seismic events
happening throughout all the project area.
The Map of Flood Risks, included in Attachment 3 of this assessment
shows the areas of the country vulnerable to floods, characterized in terms
of the topography, floor type and of the events registered in the basins.
Among the regions that register the largest frequency of floods are some
areas around the Duarte Highway at the level of Villa Altagracia and
Bonao which could affect the project.

ENVIRONMENTAL IMPACT ASSESSMENT
345-KV JULIO SAURI S/S – EL NARANJO S/S ELECTRIC TRANSMISSION SYSTEM AND COMPLEMENTARY WORKS
SANTO DOMINGO, SAN CRISTÓBAL, MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
IN THE DOMINICAN REPUBLIC

ENGLISH TRANSLATION (PARTIAL) p 205

CDEEE

Ingeniería CAURA, SA

______________________________________________________________________________________________________________________________________________________________________________________________________________________

As may be observed in the Map of Flood Risks, the last tracts of the
Project do not cross through vulnerable areas within the area of influence
of the Yuna River basin. Nor will the Project be affected by the flooded
area of the lake of the small Rincón Dam, which under critical conditions
or when full, elevates 54 meters above the level of the river, since the
Project’s axis line has been located above this maximum flood level.
Knowledge of this information allows taking measures for this Contingency
Sub-Program, for the zoning due to wind pressure, as well as decisions
with the purpose of designing structures.

6.9 CONCLUSIONS
After having carried out the identification of risks, both operational and natural, in
the construction and operation phases of the 345-kV Palabé S/S – El Naranjo
S/S Electric Transmission System and Complementary Works, Provinces of
Santo Domingo, San Cristóbal, Monseñor Nouel, La Vega and Santiago, one can
say that the operational risks involved in the construction and operational phases
can be materialized and produce accidents that are typical and common in all
types of construction that involve various machinery, tools and irritating materials
or fuels and that great part of these accidents can be avoided using common
sense and applying practical means for their prevention, obtaining in this manner,
economic savings, besides the benefits that would be possible when improving
conditions, by avoiding suffering and by conserving human potential.
As for the natural phenomena mentioned, these they can cause accidents in
which spills of substances could take place with the consequent affectation of
grounds and waters, fall of conductors on houses, constructions, people, animals
or plantings with the consequent generation of fires and/or electrocution of third
parties and equipment could suffer damages that would cause economic loss
and the halting of the Electric Transmission System until the affected equipment
is restored.
One can summarize that, according to the criteria of probability and
consequences indicated in Table 6.7, natural risks can be considered important
risks that could be extremely harmful; and those related with construction
activities, as tolerable risks, thus establishing that during the construction phase
there are no catastrophic risks which could affect third parties.
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TABLE 6.7 ESTIMATE OF THE GENERAL RISK ASSOCIATED TO A DANGER
PROBABILITY
OF
OCCURRENCE
OF THE
DANGER

CONSEQUENCES
HARMFUL

EXTREMELY HARMFUL

LOW RISK
Does not require specific
action

TOLERABLE RISK
There is no need to
improve the preventive
action. Periodic
confirmations are required
to assure that the
effectiveness of the
corrective measures is
maintained.

MODERATE RISK
The risk should be
decreased determining the
necessary investment. The
measures to reduce the
risk should be
implemented within a
certain period. When the
moderate risk is
associated to dangerous
consequences, an action
is needed that establishes
the probability of damage
with more accuracy

MEDIUM

TOLERABLE RISK
There is no need to
improve the preventive
action. Periodic
confirmations are required
to assure that the
effectiveness of the
corrective measures is
maintained.

MODERATE RISK
The risk should be
decreased determining the
necessary investment.
The measures to reduce
the risk should be
implemented within a
certain period. When the
moderate risk is
associated to dangerous
consequences, an action
is needed that establishes
the probability of damage
with more accuracy

IMPORTANT RISK
The work should not be
begun until the risk has not
decreased. When the risk
corresponds to a work that
is being carried out, the
problem should be
remedied within a shorter
time than that of the
moderate risk.

LOW

MODERATE RISK
The risk should be
decreased determining the
necessary investment.
The measures to reduce
the risk should be
implemented within a
certain period. When the
moderate risk is
associated to dangerous
consequences, an action
is needed that establishes
the probability of damage
with more accuracy

IMPORTANT RISK
The work should not be
begun until the risk has
not decreased. When the
risk corresponds to a work
that is being carried out,
the problem should be
remedied within a shorter
time than that of the
moderate risk.

INTOLERABLE RISK
The work should not be
begun nor continued until
the risk is decreased, even
with limited resources.
Work should be prohibited.

HIGH

LIGHTLY HARMFUL

6.10 Source: Self-preparation, 2006
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6.10.1 CONTINGENCY SUB-PROGRAM FOR THE CONSTRUCTION AND
OPERATION OF THE 345-KV PALABE S/S – EL NARANJO S/S
ELECTRIC TRANSMISSION SYSTEM AND COMPLEMENTARY
WORKS
INTRODUCTION
In the 345-kV Electric Transmission System that will provide electricity to Santo
Domingo, San Cristóbal, Monseñor Nouel, La Vega and Santiago Provinces,
emergency situations can show up, and therefore, a reply plan or mechanism
should exist that allows to prevent, mitigate and control those situations in an
effective manner and in short time.
The Contingency Sub-Program is an instrument that allows responding in a quick
and efficient way to emergency situations caused by accidents, with the purpose
of minimizing effects based upon the optimization of the use of available human
and technical resources.
Under normal conditions, the Contingency Sub-Program for the 345-kV Electric
System should remain in operation. In order to achieve this, personnel must be
trained and put to practice, physical, natural, social and operational data be
revised and upgraded and new equipment and products acquired by the
company should be included, both in the area of protection as well as for
situations of alert and combat.
6.8.2.2 Structuring of the Contingency Sub-Program
The Contingency Sub-Program has been structured into two (2) products or
integral documents of the plan:
Technical Report
Operations Manual


Technical Report

A document that contains the plan’s basic and technical information,
environmental conditions and predominant features of the surroundings where
the facilities and activities implemented are located, technology used, processes
or activities in which the occurrence of incidents is expected, including:


The description of facilities in order to define activities and operations that can
generate accidents.
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The localization of facilities and description of the main activities to identify
unsafe acts and relationships with third parties.



Potential risks regarding industrial security, and accident scenarios, damage
criteria and probable consequences.



Environmental conditions of the area where the unwanted events will
potentially take place, identifying the environmental and socioeconomic
variables inside and outside the facilities, to determine the conditions of the
surroundings where action will take place and the surroundings affected in
case a contingency takes place.

This information is presented in Chapter 2, Description of the Project, Chapter 3,
Environmental Characterization and Risk Analysis.
Operations Manual
Is the operative instrument of the Contingency Sub-Program which presents the
structure of the organization of response to emergencies, and the actions
required to protect personnel, the surroundings and facilities. It contains the
strategies for the handling of emergencies considering time of response,
equipment, materials and available logistics.

OPERATIONS MANUAL OF THE CONTINGENCY SUB-PROGRAM OF THE
345-KV PALABE S/S – EL NARANJO S/S ELECTRIC TRANSMISSION
SYSTEM
GENERAL ASPECTS
PURPOSE
To train all CDEEE operative personnel on how to control and look after any
event that shows up throughout the Transmission System and substations in an
effective way.
OBJECTIVES
General
To provide a strategic tool of reaction against any of the accidents identified so
as to respond in a quick and efficient way to this situation and to be able to
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minimize effects that can originate because of emergencies through the
optimization of the use of available human and technical resources.
Specific


To respond efficiently to any emergency situation that can happen throughout
the Electric Transmission System and Substations, according to the norms
and procedures established in the Plan described herein.



To prevent possible emergency situations through Programs of Practice and
Drill, Training of Personnel, and Inspection and Maintenance of Equipment.



To minimize the Environmental Impact that could be caused by any unwanted
event in the Electric Transmission System’s area of influence.



To guarantee the security of personnel involved in the control and reparation
of areas affected in case of spills of gasoline, diesel, lubricant or herbicides.



To guarantee the prompt restoration of operations or activities and the
reparation of areas affected by events.



To establish the use of forms for the statistical registration of occurrence of
accidents and preventive inspections.



To assure efficient operations and appropriate procedures in the areas of
administration and acquisition of equipment and resources.



To present coordination tools between CDEEE and other entities involved,
such as the Ministry of the Environment and Natural Resources, local /
regional authorities and adjacent communities near the event location.

SCOPE
The Contingency Sub-Program for the 345-kV Electric Transmission System
establishes actions to be followed in case of unwanted events taking place
throughout Electric System and related substations.
FIELD OF APPLICATION


345-kV Electric Transmission Line



Palabé Substation
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El Naranjo Substation

RISKS PRESENT IN THE 345-KV ELECTRIC TRANSMISSION SYSTEM.















Fall within the same level,
Fall from one level to another,
Fall of foreign bodies in the eyes,
Explosion and/or fire,
Blows,
Wounds,
Burns,
Common risks: rain, sun, dust, etc.,
Collision of aircraft or automobiles with project structures,
Breakage and falls of energized conductors.
Affectation due to presence of electromagnetic field.
Electrocution.
Hurricanes / storms / flooding.
Earthquakes.

RESPONSIBILITIES
During the construction phase, responsibilities are the following:







At the project level: The organizational chart of institutions related with the
implementation of the project should consider representatives who will be part
of the prevention and security committee, as well as attention to
contingencies. The committee will be comprised by:
The concessionaire, represented in this case by CDEEE.
The construction contractor, represented in this case by the ABB / Elecnor /
SAE consortium,
Project supervision.
A representative of the towns located within the project’s area of influence.

At the institutional level: at this level the participation of the following entities is
considered important:






The Municipal City Councils.
The Dominican Institute of Social Security [Instituto Dominicano de Seguros
Sociales].
The National Police.
The Fire Departmet.
The Civil Defense Department.
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During the project’s operation phase, the same outline presented above for the
construction phase will be used, eliminating the participation of the construction
contractor and project inspection.
The construction contractor’s plan should be a guide of consultation and
obligatory compliance to guarantee the project’s completion and delivery with a
record of zero accidents. During the project’s implementation, this program can
be revised periodically with the purpose of adapting it to changes, progress and
appropriate requirements of work and/or activities.
The construction contractor must look after the compliance of standing general
and particular norms in each of the works, by each work position or discipline
according to the flowchart proposed for this project.
By virtue of the aforementioned, the construction contractor’s obligations are the
following:
To guarantee to workers conditions of prevention, health, security and well-being
in work places.
To report with obligatory character, professional illnesses, industrial accidents
(disabling or not) and any other insecure condition that is present inside the
working environment.
To instruct and enable workers about looking after the prevention of accidents
and professional illnesses and the use of personal safety and protection devices.
To organize and to maintain services such as first-aid kits in accessible places
known by personnel.
To hear and to take written note of workers’ positions regarding unsafe
conditions and the worker's environment, carrying out the corresponding
participation and taking the immediate corrective measures.
The obligations that all workers should comply with are detailed below:
To perform the specific functions derived from their work contract, in connection
with the risks linked to them, both in their personal safety and health and that of
their work partners.
To inform their immediate supervisors, in a direct and quick form, of any unsafe
condition that could threaten the physical integrity or health of self and/or that of
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other workers.
To use obligatorily, to claim, accept and maintain in good conditions, the
personal safety instruments, giving immediate account to the person responsible
for their supply, in case of loss, deterioration or expiration.
To report to their superior, when warranted by valid reasons, if instruments do
not correspond with the risk to be covered.
To look after and maintain the cleaning and safety facilities provided for the
development of activities related with work, rest, etc.
To immediately accept any observation made in benefit of their security and of
that of others.
To respect the posters and warnings placed for information and safety.
To accept decisions of the medical service and competent bodies having to do
with industrial safety regarding the prevention, treatment or recovery from
professional illnesses or others and industrial accidents.
To become aware that permits issued to work (in cold, in heat and of excavation)
are only valid for the area or specific place for which they were granted.
With regard to the norms particular to the Project, CDEEE has established the
following landmarks:
When considered necessary, on site safety specifications will be carried out on
tools, machinery and work methods.
Corrective actions recommended during inspections, will be obligatory and must
be implemented immediately by supervisors.
The supervisor should present necessary information to maintain a complete
statistic of accidents that occur in his work, be it with or without loss of time.
In case an accident with or without disability occurs, CDEEE should investigate
the accident and present a written report with recommendations for the
prevention of similar accidents.
CDEEE should know and make its personnel know the safety rules that govern
the type of work that they perform and look after their compliance.
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Workers positions should be noted in writing and as well as accusations made by
them regarding the conditions and work environment. In no case will a worker be
dismissed or applied any other sanction for making use of the rights granted by
Law 42-01 General Law of Health, Law 16-92 Labor Code and Resolution 02-93
on Dangerous and Unhealthy Works.
Foremen, leaders, group bosses, and in general all persons that act as group
head in permanent and occasional form, must watch over the observance of
safety practices on the part of the personnel under their supervision; and when
they observe or have knowledge of the existence of an unsafe condition or of
evident risk for the workers’ health or life, they shall look for the way to eliminate
this unsafe condition or risk; abstaining from carrying out the task proposed until
the unsafe situation observed is eliminated.
Both the work place and vehicles should be provided of appropriate
extinguishers, which should stay always in perfect conditions for their immediate
use by the personnel, which should be trained to carry out such a function.
Since construction is one of the activities with highest frequency of accidents,
CDEEE should establish the following as obligatory norms and general
regulations of Industrial Safety:
Once the causes of these accidents are certain, one will be able to say that they
could have been avoided by means of the appropriate preventive measures.
Causes could have been due to unsafe physical or mechanical conditions,
unsafe acts or a combination of both.
To prevent the occurrence or repetition of such an accident, causes must be
corrected and a safe way to carry out the work must be learnt.
The purpose of these rules will be to help the worker to be educated in the safe
way to performe the work, and it will require the cooperation in its application and
follow up in their own benefit as well as that of others.
Any injury on the job, no matter how light, must be reported to the supervisor.
To report to their supervisor immediately any situation that affects their safety
and that of their co-workers.
Employees will get used to look for the regulation signs and to observe them at
all moments.
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Bringing alcoholic beverages to the workspace is strictly forbidden. Likewise,
entering the workspace under the influence of any type of drug will not be
allowed.
It is forbidden to jump or to get off trucks, automobiles and other vehicles while
moving.
Workers will avoid wearing rings, wrist watches or bracelets when they are near
machines in movement.
All workers will use shirts that cover at least the upper half of their arms
(undershirts or flannels should not be used). Polyester shirts should not be used.
ACTION PLAN
The sequence of actions to be followed in case of an unwanted event is shown in
Figure 6.3 and detailed below.


Notification and alarm: Established procedures for actions that should be
followed to inform the organization’s personnel of the accident.



Verification and evaluation: Covers actions of confirmation of the
notification, of the current state of the facility and the associated risk for the
moment that the event notification is received.
The construction and/or operation Supervisor will evaluate the situation
considering the information given. If the result of the evaluation of the size of
the accident determines that:
•

It is an accident-incident:
When an industrial accident happens in which there is injured personnel;
after transferring the injured person to receive the first aid or necessary
medical treatment, the supervisor of the injured person will inform Integral
Protection or the management of the construction company in charge,
within the shortest time possible about what happened. In the case of this
project, the emergency plan, will take into account the location of hospital
centers and health clinics of the cities that are located in the area of direct
influence of the lines and substations to be built, as those that are
indicated in the Map of Hospital Centers in Attachment A.
If the seriousness of injuries suffered by the worker warrants his/her
suspension from work so that he/she has rest at home so that his/her
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prompt recovery is helped, the worker will give strict compliance to this
medical rest. Violation of that medical order will be considered a serious
breach of these Safety Norms.
In case of suspension, the injured worker, through his/her supervisor will
send the suspension note to Personnel Administration.
Figure 6.4 shows the emergency flowchart corresponding to accident
types.
•

It is an event with material and human damages, the Contingency Plan will
be activated and the implementation of response procedures should
begin.
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FIGURE 6.3. FLOWCHART OF EMERGENCY ACTIONS
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FIGURE 6.4 EMERGENCY PROCEDURES FOR ACCIDENTS / INCIDENTS

ENVIRONMENTAL IMPACT ASSESSMENT
345-KV JULIO SAURI S/S – EL NARANJO S/S ELECTRIC TRANSMISSION SYSTEM AND COMPLEMENTARY WORKS
SANTO DOMINGO, SAN CRISTÓBAL, MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
IN THE DOMINICAN REPUBLIC

ENGLISH TRANSLATION (PARTIAL) p 218

CDEEE

Ingeniería CAURA, SA

______________________________________________________________________________________________________________________________________________________________________________________________________________________

EMERGENCY PROCEDURES
This process is associated with the establishment of event control actions and
repair of the accident place. Basically, it suggests actions of contention of the
product spilled to avoid the expansion of contamination and areas of risk.
Below are the emergency procedures for each of these probable events in the
345-kV Electric Transmission System.
Procedures for a Spill of Gasoline, Diesel, Lubricant.
The actions to be followed in case of a spill of gasoline, diesel and lubricant are
indicated below:


Notification and alarm.



Location and characterization of the event



Spill response and control actions



Post-emergency actions

Notification and General Alarm
This process additionally includes the analysis of the cause evaluation, volume
and size of the spill, as well as the filling of the "Spill Report" form.
Spill Location
This process is composed of actions for the exact location or determination of the
spill and determination of the component or problem element, as well as the
inference of the possible causes, to evaluate the nature of the spill, and the
magnitude and severity of the discharge. During the development of this process
the condition and characteristic of the means in the place of the spill (slopes of
the relief, density of vegetation, nearby bodies of waters, access facilities, etc.),
the elements of the affected resource and the estimate of the surface covered by
the spill, should be analyzed, which is basic information to be used as input to
establish the response actions.
Activation of Stop of Supply of the spilled material
The stoppage of the substance’s contention system has the objective of stopping
the spill’s source of supply and minimizing the process of contamination. For
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this, the possibility of closing valves, closing flow lines flow or other elements of
supply or driving the current of the product will be analyzed.
Response and Control Actions
This process is associated with the establishment of control actions and repair of
the spill point. Basically, it suggests contention actions of the product spilled to
avoid expansion of contamination, where the first step refers to the activities of
repair of the element or component source of the spill, the second step imposes
works of contention of the product current that can even be flowing through the
problem component. Based upon the information that is given in the previous
point, the appropriate response actions are established for each case:
•

Spill in earth:

¾ To open pit to contain the spill, the dimensions of this pit will be in accordance
with the spilled material (it is recommended not to give a depth larger than 1
meter above the water table in order to avoid its contamination).
¾ To implement dispersion techniques to move the wildlife away.
¾ Gathering of the substance contained in the pit.
¾ Recovery of the area affected by the spill (reparation of grounds, revegetation, etc.)
¾ In extreme cases, the flow of water will be detoured to avoid contamination of
waters downstream (this process generally consists in placing temporary
barriers in the course of water, deviating it toward decantation pits, to
circulate the water current decanted again toward the course, and to gather
the crude on the surface).
•

Spill in water:

¾ To pen the spill by means of the displacement of barriers. In extreme cases,
the flow of water will be detoured to avoid contamination downstream (this
process generally consists in placing temporary barriers in the course of
water, deviating it toward decantation pits, to circulate the water current
decanted again toward the course and to gather the crude on the surface).


Spilled Product Gathering Actions

ENVIRONMENTAL IMPACT ASSESSMENT
345-KV JULIO SAURI S/S – EL NARANJO S/S ELECTRIC TRANSMISSION SYSTEM AND COMPLEMENTARY WORKS
SANTO DOMINGO, SAN CRISTÓBAL, MONSEÑOR NOUEL, LA VEGA AND SANTIAGO PROVINCES
IN THE DOMINICAN REPUBLIC

ENGLISH TRANSLATION (PARTIAL) p 220

CDEEE

Ingeniería CAURA, SA

______________________________________________________________________________________________________________________________________________________________________________________________________________________

Once the source of the spill is detained, the gathering of the product spilled in the
resource is done. The actions to be followed are based upon the conditions of
the affected resource, easiness of access, density of vegetation,
geomorphological conditions, etc. The following must be done according to the
case:
•

To obtain a sample of the spilled material

•

To carry out a visit to the area affected by the spill in order to determine the
affected surface, progress front, direction and movement, obstacles or traffic
in the area, surrounding vegetation, wildlife, speed of water current, prevailing
winds, etc.

•

To establish the first defense line with technical-environmental actions to
minimize affectations to the resource (type of equipment, forms of use,
methods of cleaning, etc.). DO NOT USE DISPERSING MEANS WITHOUT
AUTHORIZATION.

•

Among the appropriate gathering actions for each case are the following:
* Spill in earth:
¾ To implement dispersion techniques to move wildlife away.
¾ The flow of water will be detoured to avoid its contamination.
¾ To pick up the product spilled contained in the pits and sacrifice areas
by means of the use of vacuum pumps and absorbent material.
¾ The recovered product will be stored in a tank dedicated for such a
purpose.
¾ Equipment to be used: bulldozers, vacuum trucks, dump trucks,
collection equipment, absorbent material, vacuum pumps.
* Spill in water:
¾ To pick up the product contained by the barriers with the use of
vacuum pumps and absorbent material.
¾ The crude recovered will be stored in a tank dedicated to such an end.
¾ Equipment to be used: containers, barriers, absorbent material,
vacuum pumps, oil mops.
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Post-emergency actions

Post-emergency procedures are designed to avoid that the accident happens
again, gathering and appropriate disposal of residuals resulting of the event’s
control, decontamination and cleaning of equipment, recovery and reparation of
the affected areas and to interrogate personnel in order to evaluate the response
capacity of the Team of Contingency Sub-Program and material damages. In
general terms, the post-emergency procedure has the following steps:


Recurrence prevention



Treatment and disposal of materials liberated and those of contention



Putting into action



Reparation of the area



Decontamination and cleaning of equipment



Interrogations of personnel and retraining



Follow up and Control

Procedures for a Fire and/or explosion
Figure 6.5 presents the actions to be followed during the occurrence of an event
of this class, in schematized form.
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FIGURE 6.5
OUTLINE OF THE FIRST ACTIONS TO TAKE IN CASE OF FIRE

PREPARATION OF REPORTS
After the event crisis has finished, the SIN Coordinator [T.N.: The acronym SIN
has not been expressed in extended form. Thus, it cannot be translated with
accuracy.] will carry out an investigation of the event and prepare a detailed and
complete report about:









The causes of the event.
The actions taken to control the incident.
The actions implemented to avoid the occurrence.
Recovery cost and required time.
Degree of affectation to the operability of the Electric Transmission System.
Results of the environmental evaluation of the affected resource.
Outlined reparation and recovery plans.
Results of the reparation and monitoring of environmental parameters.
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Costs of environmental recovery.

This report should be presented to the Project’s Committee of Integral Security.
INSTALLATION OF THE CONTINGENCY SUB-PROGRAM
The most important function in Construction and/or Operation Management is the
installation of the Sub-Program. With this purpose, economic resources must be
guaranteed for the acquisition of equipment and the training of personnel. In
addition, strict follow up of its placing in operation must be carried out. For this
purpose a team of people will be appointed who will be in charge of selecting
security procedures and of updating plans, adapting them to changes imposed
by growth dynamics.


Revision with Personnel
The Sub-Program presented is a dynamic instrument that demands constant
handling and wide diffusion and will not have any value if periodic practices
are not held to assure that the whole personnel is familiarized with alarms,
evacuation procedures and control of emergencies. These drills, both
announced and unannounced, should include the whole personnel of the
facility and their frequency should be increased in case that there exists high
rotation of the company’s personnel.
The performance of drills has the following objectives:
a) to evaluate the contingency routines and response capacity.
b) to train participants.
c) to improve coordination and relationships amongst the internal and
external personnel.



Update
The results of drills should be broadly discussed by the personnel of the
managements involved in order to make the adjustments required in the
written plans.
Also, modifications to facilities and/or the incorporation of new equipment and
changes in the operation systems will imply upgrades in the Contingency
Sub-Program for the 345-kV Electric Transmission System.
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PHASES OF THE CONTINGENCY SUB-PROGRAM
As has been noticed, the preparation of a contingency sub-program, its update
and implementation, follow some well differentiated phases, of which will depend
its effectiveness. The phases of the Contingency Sub-Program can be defined
according to the times of occurrence of events, comprising phases before the
event, during the event and after the event. Each one of the phases implies
independent, but coherent process, directed toward the final attention of the
event, where each stage produces information that in turn is used in the following
stage, conforming a structure with a defined administrative process for planning,
organization, address and control.
“Before-the-Event” Phase
Within this phase are the processes of prevention, mitigation and preparation,
wherein:
Process of prevention
The best form of controlling any unwanted event and the impact that it can have
upon the environment is avoiding that it happens, making it necessary to apply
measures of a preventive character to reduce the probability of occurrence of the
event. Among the main preventive measures are the following:


ELEMENTS OF CONTROL OF THE PROJECT
The design of the project has considered certain important conditions and
characteristic, with the purpose of preventing, mitigating and controling any
unwanted event that could show up during any of the project’s phases or
stages, and this way to minimize the associated damages. These conditions
are:

The design of facilities (lines and substations) that compose the project, was
carried out considering environments of tropical climate and high degree of
humidity, as well as natural phenomena with risk of occurrence in the island such
as hurricanes, tropical storms, earthquakes and landslides.
The location of the project’s components will be determined with high precision,
using appropriate measurement resources. It is important to consider proximity to
other electric lines, mainly with the existing 138-kV Palamara-Bonao II, Bonao IICanabacoa line, which goes very near the alignment of the 345-kV line
throughout a large part of its path.
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The systems for handling and storage of fuel and/or lubricant oils are assisted by
an important infrastructure corresponding to a dike of product contention that
surrounds the area of storage tanks of these products, with a design capacity
similar to 1.5 times the storage volume.
The entirety of the construction area, will be assisted by fire extinguishers and
substations to be built will have a system against fires during its operation.
For the laying of conductors, protecting barriers will be placed on both sides of
the service with superior connections that avoid the possible fall from the
conductors at risky heights.
Equipment and devises for signaling and identification will be used to avoid
possible risks.
The place of operation will be kept free of obstacles and material waste or
garbage and all spare material or temporary facilities used as support to the
construction will be removed as soon as its use is no longer necessary for the
assembly.
The tension of lines will be kept within such a margin that does cause risks by
crossing above or under it.
A distance will be kept between the position of supports to be installed and
existing lines, existing bodies of water, existing gas pipelines, potable water
pipes and the road system, according to their importance and the norms of the
governing body (CDEEE, City Councils of Santo Domingo, San Cristóbal,
Monseñor Nouel, La Vega and Santiago).
Measurements of the corrosive potential in the pipes and nearby corridors to the
places of installation of towers will be carried out, to prevent their acceleration
due to the action of galvanic currents. Special emphasis will be made in areas
prone to flooding.
Connection to earth of the towers to allow the discharge of electric flows due to
difference in potential, without affectation to people, properties and environment.
Isolation of combustion machines and of equipment that generate sparks from
those sectors where emanations of gases are perceived, be it due to the
perception of scents or by evidence of escapes in the pipe systems, until a
normal condition is guaranteed by the companies that manage these facilities.
Safe and reliable implementation of conductor connections to minimize
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probabilities of the separation and fall of energized conductors on structures,
people or elements which could originate sparks and short circuits. In this sense,
connection places will be located in the stretches within desolate areas that don't
correspond to highways, housings, drainages and structures. This applies with
great thoroughness in the sectors of plantings where contingent events of fire
could be caused, and thus, it is convenient to carry out deforestation in the
workspaces to avoid the event.
Certainty that the tensions of the conductors do not surpass established limits
due to flow stress of the material, analyzing conditions of strong winds or other
events that cause the conductor’s breakage.
Careful handling of chemical substances, as well as of fuels and lubricants
preventing possible spills on the ground and in bodies of water. The latter will be
handled only in the camps.
Implementation of industrial security measures during the tightening of
conductors to avoid the presence of people and animals as much as possible
under the conductor’s vertical projection and to minimize the probabilities of
occurrence of accidents in case the conductor breaks.
In case it is required, the work to be carried out and the restrictions that it may
cause will be published, mainly during the implementation of activities crossing
highways.
Equipment, tractors and/or appropriate tires will be used that do not place
pressure higher than specified on the upper ground and splints or wooden pieces
will be placed extended in perpendicular direction to the circulation of vehicles on
the field area to be crossed, in order to minimize ground compacting, mainly in
agricultural lands and humid lands.
Once the transmission lines are built, the permanence of plantations, bushes and
low trees that don't exceed a recommended height and that are located in the
center of the right of way strip will be allowed, as well as a gradual growth of their
heights as their location comes closer to the borders of the right of way strip. This
way land cleaning is reduced, minimizing the possible environmental impacts
linked with the cleaning, clearing of undergrowth, and leveling of land, danger of
ground erosion, affectation of natural landscapes, interference with the place’s
agricultural activity and alterations of the natural habitats of autochthonous flora
and fauna, with the exception of forested areas.
The project considers the function of an environmental supervisor who will assist
its construction activities.
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CDEEE will make Contractors provide and maintain necessary or required signs,
barriers and temporary structures for the different activities; to present deposits
against damages; and any other requirement that safeguards human and
environmental health.


ACCIDENT STRATEGIES AND PREVENTIVE ACTIONS

To thoroughly instruct new workers about the risks to which they are exposed in
the performance of their jobs; as well as to teach them sufficiently on the way to
avoid accidents, by means of chats, posters, etc.
To endow workers of adequate equipment and implements to prevent injuries.
To design an Industrial Security and Hygiene Program applied to each operation,
in such way that dictates measures to implement, in order to avoid injuries to
personnel or damages to property.
This plan is coordinated by Higher Management, which must appoint an Integral
Protection Coordinator who will report directly to Project Management, and have
broad experience in these works.
To perfect and adapt this Sub-Program, looking after the requirements of CDEEE
Management corresponding to the construction of this project, within the required
time and without any accident to report.
For this project, the responsibilities are described by lines of direction and work
positions, from Project Management to labor personnel, taking due note that the
following aspects must be included under the concept of Integral Protection:
Industrial Hygiene, Industrial Security, Environmental Protection and Protection
against Fires.


PLAN OF MECHANICAL INTEGRITY

Fuel will be provided daily to all equipment needing it, as well as radiator water,
hydraulic oil, motor oil, etc., The general state of transport vehicles will be
observed: the controls, mirrors, ignition, tires, etc.
When warranted, changes of spark plugs, batteries, etc., will be done, also, a
mechanic will periodically carry out service to equipments. Any component piece
will be changed, to guarantee appropriate operation.
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The operation of machinery and heavy equipment, as well as of smaller
equipment will be regulated by programs of preventive maintenance and
permanent training.
This program has the purpose of achieving that all equipment to be used in the
civil and electromechanical works are in good operability conditions and fulfill
safety requirements.
List of Maintenance Program of equipment to be used:
Reduction pumps (air and diesel).
Cranes of 10 tons and 15 ton.
Hammers (hydraulic and pneumatic).
Backhoes J. D. 410 and J. D. 4.
Dump trucks.
Pneumatic vibrators.
Compressors.
Chutes and troughs.
Low-boy.
Transport vehicles.
The machinery involved in the project is controlled by a program of preventive
maintenance, which consists of a revision established by the mechanical
maintenance section.
Revision every 24 Hours / Revision every week / Monthly Revisions / Biannual
Revision / Annual Revision.
The manual tools will be checked periodically to determine the wear of key
mouths, handles, shovels and screwdriver rods, the end and face of hammers,
teeth of adjustable key jaws; tweezers tips, chisel heads and tips, etc.
Workers who use hand tools will be well educated on the basic principles to
prevent accidents. Amongst those, the following principles can be pointed out.
Selection of appropriate tools for the work.
To make sure that they are in good conditions.
To use them correctly.
To keep them in safe places.


PERMIT MANAGEMENT

In all areas with risk where work will be carried out, the previous obtaining of a
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working permit will be required, either in cold or in heat, to be able to proceed,
and they will be emitted by authorized personnel.
Work should not begin without the prior respective work permit and having
proven that the recommendations and requirements stated in the permit have
been completed.
Supervisors authorized to issue and receive work permits, will be responsible of
looking after that the permits are issued correctly.
The responsibility of maintaining safety conditions during the time that the work
lasts will correspond to supervisors responsible for the area wherein the work is
carried out, especially, the receiver of the work permit used there.
Work permits will be granted in formats provided by the competent Authority.
A work permit that covers several areas where there are different risks will not be
granted. By general rule, each specific work will require a separate permit.
If the worker is involved in areas of several supervisors' responsibility, all must
sign the work permit. The lack of one of the necessary signatures will disable the
beginning of the work.
The original work permits must remain in the area wherein the work is carried
out. Their absence warrants the suspension of the work by the Integral Protection
or any supervisor that believes it is necessary to do so, due to the risks existing
in the place.
Integral Protection is the sole entity able to grant due authorization to supervisors
who need issue or receive work permits, having previously complied with
requirements.


PERSONAL PROTECTION EQUIPMENT

The use of personal protection equipment will be obligatory and they will not
avoid accidents, but they will eliminate or reduce the severity of an injury.
It is the construction company’s responsibility as well as that of their contractors,
to give their workers the personal protection equipment required for the
performance of any work that generates risks that are difficult to control by other
means. The equipment should be new and of good quality.
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It is the responsibility of each worker's immediate Supervisor, to determine the
necessity of personal protection equipment and to watch over the workers to see
that they make use of the equipment.
The worker will be responsible for the care, conservation and appropriate use of
any equipment delivered to him/her.
Protection of the head
All workers will use safety helmets while they are in the workspace. The safety
helmets will be provided by the construction company and/or by the contractor
responsible for the works, without cost for the employee. However, a registration
of all the deliveries of safety helmets will be taken, being understood that the cost
of the helmet, in case of loss, will be charged to the worker's personal bill.
Neither electricians nor line hangers should use metal safety helmets. They
should be provided with helmets of materials that do not conduce electricity.
Protection of the eyes
Several protection equipment exist for the eyes and it is important that the
workers use the appropriate equipment for each work in particular. It will be
difficult to make a list of all the works that may require protection for the eyes,
however the work types mentioned below can be included within those that
necessarily require protection for the eyes:
When using a hammer or mallet, or when making any other work that requires
the crash of metal against metal.
When using whetting wheels, burnishing machines or any other abrasive
mechanical tool.
When uncorking, cutting, shearing, breaking or perforating metallic or masonry
materials.
When rasping or polishing metallic surfaces.
When cutting or managing wires for springs or steel cuttings.
When pushing rivets or when performing any other phase of rivet work.
When chipping and finishing off metals with hand tools or mechanical tools.
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When using anvils or blacksmith's tools, mechanical or manual.
When operating any machinery or electric tools, including those that are in
mechanical shops.
When working in tight places under equipment such as motor vehicles, shop
machinery, etc.
When using a pick or any other tool in highways or hard surfaces.
When cutting, to breaking or crumbling some glass.
When working where oxide, dust, sand or other strange bodies may come loose.
Any person near another whose work requires the use of protecting eyeglasses,
must also wear them.
The workers will be able to use common glasses (without lateral protectors)
instead of goggles, in those works in which the Supervisor considers that the
former offer sufficient protection.
Breathing protection
The personnel should be equipped with appropriate masks when it is necessary
to work in places where there are toxic gases or vapors.
It should be remembered that all gases, excepting air, are harmful to the human
being if they are inhaled in certain concentrations.
In order to be protected against the inhalation of harmful gases, supervisors will
do the following:
Obtain the necessary permits before opening or entering into an equipment.
Provide sufficient ventilation.
Take appropriate breathers against dust and vapors.
Instruction on the correct use gas masks.
Safety Harness
All workers will use safety belts when carrying out work in high places, where
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there is no appropriate protection against falls. The safety belts will be tied. The
type of belt required is with harness.
When a worker is using safety belts it will be desirable that the support chord line
is fixed in some structure or another support independent from the equipment on
which the person is working.
Besides the requirement of using safety belts in places where there is danger of
falling, the personnel will also use them in cases that masks are necessary due
to the lack of fresh air or oxygen, or in cases in which the workers can faint.
Table 6.8 below, points out personal protection with indication of its purpose, the
risks to be avoided and the most appropriate type for each case.
TABLE 6.8 RISKS AND PERSONAL PROTECTION EQUIPMENT

PARTS OF THE BODY TO
PROTECT
Head
Ears

RISK

TYPES OF PROTECTION

Blows
Noises

Eyes

Flying particles

Plastic helmet
Cork - Earmuffs
Glasses – welding and
burnishing masks

Dust - toxic
Gases
Cut abrasion Chemical
Blows. Chemical heat
Chemical
splashes
Falls
Heat. Chemical

Lungs
Hands
Feet
Face
Body
Integral

Masks
Safety Gloves
Safety Footwear
Masks - Earmuffs
Safety Harness
Suits - Caps

SOURCE: ELECNOR, 2006.



PROGRAM OF SAFETY, ORDER AND CLEANLINESS

Prior to the beginning of the work, a program of safety, order and cleanliness
should be prepared, that indicates, from inspections to detect flaws to the
gathering and/or disposal of garbage, waste, debris and liquid residuals, pointing
out the human and physical resources needed to carry them out; their final
disposal, application frequency, to list benefits that are achieved with the
program and, lastly, the reparation of areas intervened; the following measures
and weekly previsions contained in Table 6.9 will be taken to that effect.
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TABLE 6.9 PREVENTIVE RESPONSIBILITY PER WORK AREA

AREA
Office
Restrooms
Work areas
Materials storage
Warehouse
Equipment, tools
Workshop
Wardrobe
Supervisor vehicles
Garbage storage
Transport vehicle

M
X
X
X
X
X
X
X
X
X

T
X
X
X

X
X
X
X

WEEK
W
T
X
X
X
X
X
X
X
X
X

X

F
X
X

X

X

X

X

X
X

X

RESPONSIBILITY
Janitorial personnel
Janitorial personnel
Area Supervisor
Depositary
Depositary
Operators / workers
Mechanics
Janitorial personnel
Supervisors
General Supervisor
Driver

Source: ELECNOR, 2006

In addition, the following must be fulfilled:
Each employee will take pains in maintaining his work place clean. Each
individual will collaborate in the good success of the order and cleaning
programs.
Supervisors will be notified of the spill of oil, grease, diesel, etc., and they will be
cleaned as soon as they happen.
Tools, thymes and any other equipment or material used in the realization of
work will be kept in order, and placing these objects in places where they can be
dangerous will be avoided.
The spread of inflammable substance waste will not be allowed, since the risk of
spontaneous fire exists.
Inflammable liquids will be managed and stored in safe manner.
The dining room will be kept perfectly clean.
A yard or appropriate space will be kept to store voluminous objects or materials
in order.
All work place will be provided with fresh and drinkable water in sufficient quantity
for the use of workers.
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Ice used in cooling drinkable water, must have hygienic conditions of production
and manipulation.
In case of using glasses, they will be hygienic and disposable.
Toilets and bathrooms will be kept in good cleaning conditions and with sufficient
provision of toilet paper, water and soap.
Since the construction of transmission lines whose characteristics make it
necessary in most cases to eat in the work place, under no circumstance will it
be allowed to leave waste and remains in the place.
Mitigation process
Is understood as the result of the application of measures and intervention
actions directed to reduce the risks; that is to say, the actions dedicated to modify
the characteristics of a threat or the intrinsic characteristics of an exposed
element with the purpose of reducing their vulnerability. In general, mitigation is a
complex process that involves the planning of investment projects of technical,
services or infrastructure character. Among these measures are:


Risk Analysis in the 345-kV Electric Transmission System.
With the purpose of determining the most vulnerable places where an event
can happen, most probable causes, quantities of substances that can be
spilt, probable destinations, probability of occurrence of the event and
damages to the environment.



Recognition of the area.
In terms of the results obtained in the previous activity, a recognition of those
areas that presumably would be affected in case of an unwanted event
happening will be made.
This recognition of the area implies the realization of "in situ" inspections, as
well as the search of certain information about the physical aspects of the
surroundings.



Diagnosis of the protection priorities.
The possible environmental damages that can be caused by an unwanted
event are identified by means of the interrelation of the risk analysis and the
recognition of the area. This information will allow determining the protection
priorities of the area.
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Preparation process

Since the mitigation and prevention processes do not totally eliminate the risk or
vulnerability of a sector, a preparation process is necessary that includes the
following aspects amongst others:
Institutional and inter-institutional organization with the respective definition of
functions.
Planning, preparation and coordination of plans and action procedures.
Preparation and realization of drills for the improvement of the response capacity.
“During-the-Event” Phase
This phase includes the response process that corresponds to the actions
foreseen and prepared in the phase prior to the event, where the combat actions,
location of the places of protection and sacrifice, detection of the discharge
source, repair of the damaged facility and recovery of the area affected, are
managed. This stage is based on the coordination of inter-institutional actions
foreseen in the performance plans, assuming the activities of damage evaluation,
reparation and recovery in an appropriate and effective way, as a part of its
environment.
“After-the-Event” Phase
Once the stage of control of the event is surpassed, the process of recovery of
the affected area is begun, being understood that this process is not more than
the reestablishment of the normal conditions of the surroundings by means of the
prompt rehabilitation of the area’s physical and biological characteristics. For this
the possible or potential impacts associated to an event must be kept in mind, for
example:
Covering by compounds of the vegetation and aquatic life.
Disappearance of biological life due to the development of non effective
cleaning operations.
Compacting of the floor and vegetation due to the movement of heavy
equipment.
Contamination of the ground and water due to the addition of compounds
and faulty treatment prior to recovery actions.
Displacement of sensitive marine life.
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3.2 TRAINING AND AWARENESS PROGRAMS
A training plan should be programmed with the purpose of endowing with abilities
and dexterities the integral members of the managerial and operative groups.
Training
The orientation program that the company has prepared to be imparted to its new
workers is known as "Induction into Work".
It has been considered that the initiation stage of a worker's task is the most
delicate period in his labor career within the company. The success of his/her
career will depend greatly upon the orientation, help and teaching that the worker
receives in this stage. On the other hand, it has been noted that this period is
characterized as being of maximum receptivity, the most propitiate to receive
appropriate work habits, instructions and behavior norms.
The induction program is the first step in the training of recently incorporated
workers. A worker that feels disoriented or unassisted during his/her first days of
work, probably will not adapt to the atmosphere and even when he/she achieves
this, valuable time will have been lost and the organization will have lost an
invaluable opportunity of winning the worker's loyalty, of stimulating his/her
interest and locating him/her satisfactorily in the productive process and achieve
the following:
To avoid accidents and work illnesses.
To reduce loss of time, the worker will know what should be done and
whom to go to in case of necessity.
The worker will not hinder the work of his/her partners.
The worker will feel safer and more satisfied.
It allows to avoid faults and errors derived of the lack of knowledge of
norms and regulations.
It allows to cause a positive first impression in the worker.
In the work descriptions, the company will establish the analyses of the work, and
security inspections, a training program of operational and formal induction for all
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the workers.
Induction
Before starting his/her work, all new workers will receive general induction
lectures on:
Schematic (flowchart) organization, of the company’s general levels and middle
levels.
General information of the company’s economic activity and of risks derived of its
productive process.
General information on all the areas of common use for the personnel
(wardrobes, rest rooms, dining room, resting areas, etc.).
Operational training
All workers, new or old, when transferred from their work position in the
company, will receive operational training by their immediate boss (supervisor),
in order to develop knowledge and abilities for the safe performance of the
assigned work.
Formal training
All workers will receive training in Environment, Hygiene and Industrial Safety,
meant to develop awareness on the identification of risks, prevention of accidents
and occupational illnesses in each workspace, by means of basic courses of:
Industrial Safety for the Construction Industry.
Industrial Hygiene.
Prevention of Fires.
First Aid.
Personal Protection Equipment.
Industrial Cleaning Order.
Road safety (in case being exposed to the risk).
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Likewise, all personnel with supervision duties, besides the courses mentioned in
the previous point, will receive special courses on:
Prevention of accidents.
Analysis of accidents.
Protection against fires.
Work that requires written permits for its performance (in heat, closed
spaces).
Control of emergencies.
Factors of Physical Risks. Such as: electric, mechanical, noise and
vibrations, illumination, heat, ventilation.
Factors of Chemical Risks. Such as: smoke and fog, dust in the
atmosphere (cement, sand blasting), toxic, alkaline and corrosive
substances.
Factors of Biological Risks. Such as: mushrooms, virus, bacteria.

3.3 INVENTORY OF TECHNICAL, MATERIAL AND HUMAN RESOURCES
AVAILABLE TO CDEEE COMPANY.
This section points out the technical, material and human resources available to
CDEEE, to assist any event that happens throughout the 345-kV Electric
Transmission System.
Human Resources
Material and Equipment Resources
Evaluation of the Plan
CDEEE will assign personnel that jointly with ELECNOR, will carry out the
evaluation of the results obtained during the work in course, after the application
of this Plan; for which the following parameters will be used:
Number of lectures, courses of formal and operational training, based
upon man/hours on the matter.
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Participation of managerial, supervisory and workers levels in the setting
into practice of the program.
Result of the motivation programs.
Compliance of recommendations in terms of Hygiene and Industrial
Safety, for the prevention of accidents and illnesses.
Results of the special programs.
Statistical: Indexes of frequency and severity.

Cost estimate for the implementation of the measures conceived in the
Project’s Environmental Management and Adaptation Plan (PMAA).
In the following table, the PMAA budget is presented in detail, with a total of
RD$17,075,000.00, distributed into RD$11,575,000.00 for the construction phase
and RD$5,500,000.00 for the operation phase.
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BUDGET OF THE MANAGEMENT PLAN IN THE CONSTRUCTION AND OPERATION PHASES
Amount, in RD$
PROGRAMS

Construction
Phase

Operation
Phase

PROGRAM OF WATER AND GROUNDS PROTECTION
2,600,000.00

400,000.00

Sub-Program of Sites and Earth Movement
500,000.00
Sub-Program of Recovery of Degraded Areas and with
Erosion Problems
PROGRAM OF ENVIRONMENTAL QUALITY

2,600,000.00

400,000.00

1,625,000.00
Sub-Program of Waste and Effluents Management
650,000.00
Sub-Program of Camps
350,000.00
Sub-Program of Machinery and Equipment
350,000.00
Sub-Program of Air Quality Management
275,000.00
FLORA AND FAUNA PROTECTION PROGRAM
5,400,000.00

3,300,000.00

5,000,000.00

3,000,000.00

400,000.00

300,000.00

1,000,000.00

750,000.00

200,000.00

100,000.00

150,000.00

100,000.00

150,000.00

150,000.00

250,000.00

300,000.00

250,000.00

100,000.00

950,000.00

1,050,000.00

500,000.00

400,000.00

450,000.00

650,000.00

Vegetation Restoration Sub-Program
Fauna Protection Sub-Program
SOCIO-ECONOMIC PROGRAM
Sub-Program of Project Information and Popularization
Employment Sub-Program
Extension Sub-Program
Surveillance Sub-Program
Sub-Program of Improvements
MONITORING AND ENVIRONMENTAL FOLLOW UP
PROGRAM
Environmental Supervision Sub-Program
Monitoring Sub-Program
TOTALS
GENERAL TOTAL

11,575,000.00
5,500,000.00
17,075,000.00
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