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I 

SUMMARY 

1 The Consejo Nacional para la Energfa (CNE) of the Dominican Republic is currently 
completing the Power Generation and Institutional Restructuring (PGIR) project. This project 
is needed to plan new power facilities economically and efficiently to serve the industrial, 
consumer, and tourist sectors; to site and control the operation of power plants in an 
environmentally responsible manner; and to provide a financially profitlble basis for power 
generation in the Dominican Republic. 

The key components of the PGIR project are the Power Sector Expansion Plan, which 
forecasts power demand to the year 2010 and designates potential sites for future power plant 
development; the Dominican Republic Energy Law (anticipated passage by the Congress in 
mid-1995), which provides the foundation for privatization of the power sector; and the 
construction of two private power plants with installed capacity of 125 MW each, to be 
financed by a loan of approximately $220 million guaranteed by the World Bank (WB) and 
the Inter-American Development Bank (IDB). The multilateral development banks require 
that an Environmental Assessment (EA) be prepared before loan approval can be granted. 

The CNE has created the Equipo T&nico organization to serve as a bridge between the 
existing Corporaci6n Dominicans de Electricidad (CDE) and the planned Superintendencia de 
Electricidad, the new agency which will regulate the power sector after the Energy Law is 
adopted. Congress is currently reviewing a proposed Environmental Law. This law provides 
the foundation for an environmental review system for all development projects in the 
country. At the present time, however, no legal mechanisms are in place for preparation, 
review, and approval of Environmental Impact Assessments (EIAs) in the country. 
Therefore, the Equipo Tknico is acting as the sponsor and approval body for the EA, 
together with the WB and the IDB. 

PURPOSE OF THE ENVIRONMENTAL ASSESSMENT 

The project on which this EA is based is the development of two new 125 MW power plants 
on any one of four priority locations: Boca ChidAndds, San Pedro de Macoris, Puerto 
Viejo de A h ,  and Itabo. It is assumed that the fuel source would be high sulfur coal or fuel 
oil. No other siting or design details are available at this stage. 

This EA has three objectives: 

1 .) To provide sector-wide environmental guidelines Rnn m i ~ ~ n n  -rmwms sllppz& 
the Power Sector Expansion Plan 

2.) To identify the first steps for environmental agency strengthening in anticipation of 
the passage of the Energy Law and the Environmental Law 

-- - - - - - 
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3.) To provide the necessary guidelines for environmental siting, design, and management 
requirements for the bid packages to be prepared for the two new plants to be 
financed with support from the WB/IDB 

EA REQUIREMENTS 

In the absence of Dominican Repblic environmental assessment requirements, multilateral 
funding organization guidelines have been followed in this EA. The WB and the IDB have 

I designated the EA as a Sectoral Category B and Category IV, respectively. Ordinarily, a 
Category I '  is equivalent to a WB Category A. However, in this case, the IDB has agreed 
that a Category B is appropriate. Because the IDB and WB guidelines for EA preparation are 
similar, the IDB has agreed to have a single reference to WB guidelines in the EA. 

In the absence of a completed Power Sector Expansion Plan, the EA does not contain the full 
evaluation of a long-range plan that is normally part of a sectoral EA scope. Instead, the 
intent is to incorporate the recommendations in this EA in the Power Sector Expansion Plan. 

IMPLEMENTATION MECHANISMS 

New institutional mechanisms will be required to implement the Energy Law and the 
Environmental Law, including a revision in countrywide agency charters and agency 
coordination procedures; institution of environmental evaluation and compliance pocedures 
for all sectors, including the power sector; issuance of sector-specific regulations; and the 
setting of sector-specific standards. 

CURRENT STATUS OF THE DOMINICAN REPUBLIC POWER SECTOR 

The power sector of the Dominican Republic consists of fossil-fueled and hydroelectric 
generating facilities, a high-voltage transmission system, and a medium-voltage distribution 
system. The total installed capacity of the Dominican Republic is approximately 2,070 MW. 
The CDE controls almost 70 percent (1,425 MW) of the nationwide power generating 
capacity, as well as the high-voltage transmission system and medium-voltage distribution 
system. 

Condition of the Power Sector 

The EA team visited selected representative plants in March 1994. These plants represent a 
variety of power types (steam and gas-turbine, diesel, and hydro), fuel types, and geographic 
location. Reconnaissance at each plant, which consisted of visual observations and interviews 
w& ~ C M -  4 -&ag pi-&, ~7f:11~fzC &s ftf-&% p-ma in 
studies conducted by USAID and the WB. 

The reliability of the electric supply in the Dominican Republic has been steadily declining 
over the past decade. Blackouts and brownouts are a common occurrence. Many businesses 
are forced to install their own generating capabilities or suffer severe economic losses. The 
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low reliability of the power system can largely be attributed to inadequate or deferred 
maintenance and old or obsolete equipment. 

USAID estimated in 1989 that based on the relationship between GDP growth and electricity 
generation, the interruptions of electrical service cost the Dominican economy US$218.4 
million annually between 1984 and 1988. As power outages accelerated in the 1990s, it is 
estimated that the annual cost to the Dominican Republic economy has reached over US$500 
million. 

The Power Sector Expansion Plan 

The primary objectives of the Dominican Republic Power Expansion Plan are to correct the 
power generation deficit by adding additional installed capacity and increasing the 
distribution efficiency by up-g transmission lines and substations. An average demand 
growth of 5.1 percent per year, and retirement of the older, less efficient power plants now 
in operation during the period of this plan are assumed in plan preparation. New plant 
requirements by the year 2010 are nine new plants with a total capacity of 1,250 MW by the 
year 2010. The two new proposed 125 MW plants are included in this total. 

ENVIRONMENTAL IMPACTS OF EXISTING FACILITIES9 

A representative sample of selected "worst case" power plants located throughout the 
Dominican Republic was evaluated. Emphasis was placed on identifying impacts in the key 
disciplines as follows: air quality, water quality, biology, and land use/social. 

Air Quality 

Maximum downwind concentrations for the existing power plants were calculated using the 
EPA model SCREEN 2 for a typical meteorological c i i ,  a high ventilation case, and the 
worst case meteorological conditions. Maximum pollutant concentrations were below the 
ambient standard (within accqtable levels) for all facilities except the 24-hour SO, standard 
at the Haina plant. This ambient standard would be exceeded downwind of the Haina plant 
under worst case stable meteorological conditions. It should be noted, however, that this 
condition rarely occurs in this region. 

The existing operating rates of all the plants range from 20 percent of installed capacity to 75 
percent. The Haina and Itabo plants are operating at a range of 40 to 50 percent of installed 
capacity. If all the plants in the system were to operate at 75 percent of capacity (a typical 
load capacity for plants in the U.S. is 80 percent), all the plants except for Haina and Falcon 

-- Ridge wOUld be with -+Ale hels  for all pllutants, Haha wsuld continue k, d 
the 24-hour S Q  standard and would also exceed the 3-hour S Q  standard under the worst 
case stable meteorological conditions. This is considered to be a significant adverse impact. 
Falcon Ridge, which is now operating at 20 percent capacity, would emit 6,435 lbsihr of S Q  
at 75 percent of installed capacity, which would exceed the 24-hour SO, standard but would 
not exceed the 3-hour standard. This is considered to be an adverse, but not significant, 
impact. 
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In the absence of data gathering and analysis or systematic documentation on the quality of 
power plant cooling water discharge or on relative volumes, flow rates, and sources of any 
liquid wastes, only a qualitative evaluation of the impacts can be made. 

The general practice in the Dominican Republic is for cooling water to be discharged directly 
into the receiving waters. In the absence of any discharge point diffusers or cooling towers, 
there is most likely a significant rise in ambient water temperatures adjacent to the cooling 
water effluent. This plume may remain buoyant for a distance from the discharge point and 
remain stratified and unmixed. In calm water, the plume may remaia unmixed for a 
considerable distance, but that distance can decrease with increased wind and currents 
causing turbulence and mixing. 

For example, it is possible that significant thermal plumes are being created in the Iguamo 
River and in the ocean through discharges from the San Pedro de Macorfs and Itabo plants, 
respectively. The cooling water effluent was observed to produce significant steaming and the 
air temperature at the outfall was noticeably warmer than the surrounding vicinity. The 
intake water temperature was 28.10°C and the discharge was 35.80°C. 

According to the plant workers, the intake water temperature averages 3 1 "C in the summer 
and 28" to 29°C in the winter. Cooling water discharge temperatures supposedly average 
32°C throughout the year. However, it is not known if the temperatures observed and quoted 
are representative of other power plants in the Dominican Republic. 

Solid Waste Disposal 

Current ash disposal practices in the Dominican Republic power sector, as demonstrated at 
the Itabo disposal site, are directly impacting the natural environment by contaminating the 
soil and thus impacting vegetation growth cycles. Heavy metal concentrations may be 
leaching into the ground and surface waters, thus adversely affecting biological resources. 
For example, the uncontrolled drainage at the Itabo disposal site may be significantly 
impacting the coastline by contaminating the seawater and adversely affecting the biological 
resources there. The residents near the Itabo disposal site may be directly impacted as they 
are permitted to travel the road adjacent to the site and scavenge the site for food. They may 
be directly ingesting the ash. 

In power plants using oil as the main fuel source, sludge is removed from on-site fuel storage 
tanks when the tanks are sporadically cleaned. The sludge material is placed in unmanaged, 
ogen pits or is pumped directly from the taoks into unlined unde;rgronnd sbrage p k  
Asphaltic or sludge material is a mixture of heavier hydrocarbons, relatively small amounts 
of water, and inorganic material such as sand. The potential impacts of these current disposal 
practices to soil and ground surface waters depend on the quantity of sludge applied to the 
land and the soil type, its permeability, and attenuation capacity. Generally, many of the 
higher hydrocarbons present in the sludge material have a low water solubility and adhere 
strongly to the soil and are thus not readily mobile in it. It is possible, however, that 
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contaminants such as lead and vanadium leach into groundwater resources. The affected soil 
will not support any vegetation and surrounding vegetation may be destroyed where 
contaminants migrate. The affected soil will have an accumulation of metals such as 
chromium, copper, lead, zinc, and vanadium. At existing facilities, the large quantities of 
this material applied to the soil will result in larger accumulation and therefore increase 
migration of these contaminants to surrounding soil and groundwater and, eventually, to 
mface waters. For example, the unlined, open pit disposal areas at the Puerto Blah plant are 
located in an area with a natural slope to the sea. The site is also near residential units and a 
historic tourist attraction. 

EXISTING REGULATORY FRAMEWORK 

In the Dominican Republic, the responsibilities for environmental protection are distributed 
among numerous government organizations. Approximately 26 agencies or commissions are 
responsible for regulating environmental quality. There are no regulatory agencies for air 
quality or industrial waste management. Several organizations were created by Presidential 
Decree to study specific environmental issues. These agencies lack operating budgets and 
authority to regulate the m&pollutants for which they are responsible. 

No formal process currently exists for the screening, preparation, and review of EIAs for 
power plants or any other projects that may adversely impact the environment. In the absence 
of a cohesive environmental strategy, comprehensive environmental law, and environmental 
oversight responsibilities, power sector policies and development decisions have not 
incorporated environmental objectives. 

There is no public involvement, and no mitigation measures are required to offset any 
adverse impacts. Further, since EIAs are not required for public or private projects, there is 
a substantial lack of data on baseline conditions for water quality, air quality, wetlands, 
biological resources, land uses, and other important resources. 

A rational, consistent protocol for development of environmental standards and mechanisms 
for permitting and enforcement must be developed countrywide and for the power sector. 

ENVIRONMENTAL IMPACTS OF PLANNED FACILITIES 

The four locations selected for potential development of the two new power plants were 
identified by the Equipo TBcnico as being the most feasible considering engineering criteria 
as well as preliminary environmental review. The iinpacts of developing the plants on any of 
the sites are described, with the proviso that site-specific EIAs to be prepared for the plants 
once preliminary designs are available, would present more detailed impact evaluations, At 
the same time, the impacts described in this EA can be generally applied to other sites in the 
Dominican Republic and thereby expanded, with their associated mitigation measures, for 
inclusion in the Expansion Plan for the Power Sector. 
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AIR QUALITY 

I Itabo 

There are now two 125 MW units designed to fire cual or oil at the Itabo plant site. In order 
to calculate a worst case scenario of the impacts at the Itabo site, it is assumed that the 
existing units would be burning coal with the source sulfur content as is used at present (0.56 
percent) while the two new units would be burning high sulfur oil (4.25 percent wt. sulfur). 
The impacts associated with two new 125 MW units at the Itabo plant site are determined by 
adding the emissions from the two new units to the existing facility emissions. It is also 
assumed that Itabo unit I (which is currently non-operational while being rehabilitated) will 
be in operation at the same time. 

The maximum concentrations of sulfur dioxide when burning the high sulfur fuel oil would 
exceed the 3-hour S Q  standard by approximately 20 percent and the 24-hour S 4  standard 
by 270 percent. This is considered to be a significant adverse impact. However, if fuel with 
2 percent wt. sulfur content is used in the new boilers, the ambient SO, standards would not 
be exceeded even under the worst case meteorological scenario. 

San Pedro de Macon's 

Emissions of sulfur dioxide from the existing plant at San Pedro de Macoris are slightly 
greater than the coal burning scenario for Itabo I and 11 plant. Therefore, if this site is 
selected for the two new units, the contribution of emissions from those units to the existing 
SO, concentrations would result in excess of the ambient standards. The impacts associated 
with developing the two units at this site, using the high sulfur fuel oil, under worst case 
meteorological conditions, exceed the 3-hour SO, standard by approximately 15 percent and 
the 24-hour standard by 200 percent. This impact to air quality at this site is considered to be 
a significant adverse impact. If a low sulfur fuel is used (less than 2 percent wt. sulfur), 
maximum pollutant ancentrations would not exceed the ambient standards and significant 
impacts would be avoided. 

An- Chica and Puerto Viejo de A& 

The planned expansion at both of these priority sites would result in ambient air 
concentrations below air quality standards because there are no existing facilities at the same 
location that would add to these pollutant concentrations. 

WATER QUALITY 
-- - 

The water quality impacts would be similar for all the sites, as follows: 

A significant rise may result in ambient water temperatures adjacent to the discharge 
of the cooling water effluent. This plume may remain buoyant for a distance from the 
discharge canal and remain stratified and unmixed. In calm water, the plume may 
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remain unmixed for a considerable distance, but that distance can decrease with 
increased wind and currents causing turbulence and mixing. 

The use of brackish to marine waters for d i g  may lead to the fouling or clogging 
of supply pipelines, conduits, or tubing by the growth and eventual encrusting of 
marine algae and invertebrates on this equipment. A standard practice for removing 
this material is the use of some type of biocide such as hypochlorite or chlorine. 

Heavy metals may be leached from various sources at the facilities. Heavy metals 
may originate from corrosion of pipes caused by exposure to the marine water, 
leaching from improperly disposed fly ash, or even biocides that are copper-based. 

Surfice water runoff from the sites will contribute concentrations of any of the 
chemicals used at the plants, as well as oils, grease, and suspended solids. Open 
drainage systems are likely to contribute additional sewer wastes such as waste oils, 
lubricants, solvents, and cleaners. 

At present the docks show evidence of oil spillage during fuel transfer operations. 
This is evidenced by a heavy coating of black oil residue on the dock. Any spillage 
goes uncollected and untreated into the surrounding waters and sediments, thereby 
contaminating them with various petroleum hydrocarbons. 

Coal piles completely open to the elements and not surrounded by any structures that 
would contain s d c e  water runoff from the piled coal will result in dust being 
washed from the pile and transported to the surrounding surface waters or ocean. 

The ash disposal area is likely to be highly contaminated with various heavy metals 
from the ash and possibly organic compounds from the unknown waste. 

Excess water quality constituents such as temperature, pH, heavy metals, petroleum 
hydrocarbons, and organic compounds may result. The magnitude of these impacts 
will be a function of plant construction and operational methods and fuel source. 

BIOLOGY 

An- Chica 

The terrestrial flora and fauna at the site are limited and disturbed. It does not appear that 
significant flora and fauna would be impacted by the project. The marine waters are very 

-- clear and turbidity/suspended solid levels are low. The project could significantly impact 
marhe communities in this area if effluent streams and surface water runoff are uncontrolled. 

San Pedro de Macoris 

The clearance of trees and shrubs for construction would not result in an adverse impact at 
the site; however, there would be a loss of habitat for birds and mammals and added human 

-- 
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activity may disturb some sea birds such as terns. Because of the existence of numerous 
industries along the Iguamo River, it is likely that additional discharges from a power facility 
would have a cumulative adverse impact on the aquatic resources of the area. 

I 
Puerto Viejo de A z h  

The proposed site is currently undisturbed and would require extensive clearing. This may 
result in significant adverse impacts to birds and mammals that may reside in the scrub, 
shrubs, and trees. Because of the relatively undeveloped nature of the area the new facility 
could significantly impact the water quality of the bay by introducing anthpogenic 
compounds. This would adversely affect the fisheries resources. 

Because of the minimal vegetation around the site, there is not likely to be a significant 
adverse impact to terrestrial flora and fauna. Because of the existence of several industrial 
facilities, the offshore water quality is likely to already be degraded. Introduction of 
additional untreated effluent would have an adverse cumulative impact on marine biota. 

SOLID WASTE DISPOSAL 

If the power plant developed is coal-fired, coal ash would be the primary waste stream. Of 
the three basic types of ash, fly ash coming from electrostatic precipitators is the most likely 
to be created at the plant and would represent the bulk (i.e., weight) of the solid waste to be 
disposed. As discussed in Section 2.3, the impacts associated with unmanaged ash disposal 
can result in soil contamination and lezching of contaminants in toxic quantities into the 
ground- and surface waters, and cause serious direct and indirect impacts to the natural and 
human environments. Leachable quantities of lead, arsenic, barium, cadmium, chromium, 
mercury, silver, and selenium in potentially toxic quantities would be quite possible if ash is 
disposed of in unlined and unmanaged disposal sites. 

If the proposed plant uses the Fuel No. 6, the primary waste stream would be a heavy 
asphaltic sludge material that would be removed when the storage tanks undergo cleaning. 
Although the exact chemical composition of this material is unavailable, it would be rich in 
asphaltic hydrocarbons, some of which have leachability potential in addition to potentially 
leachable quantities of lead and vanadium. The heavier hydrocarbons would adhere to the 
soil and eventually inhibit the ability of the soil to sustain vegetation. 

Regardless of the fuel type used, if solid waste is not disposed of properly, extensive soil and 
groundwater contamination could occur, thus causing potential significant adverse impacts to 
human health. 
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LAND USWSOCIAL 

In the absence of adopted land use plans and zoning, land use impacts focus on the ability of 
the proposed sites to accommodate new power plants. Suitability of a site for certain land 
uses, such as residential, depends on many other impacts, such as noise, air emissions, solid 
waste disposal, and visual and historic resources. 

AndddBoca Chica 

Land use impacts of plant development on its immediate surroundings would be minimal. 
However, the Boca Chica area is a densely populated tourist center, for which preservation 
of aesthetic resources is critical. Transport of coal on major roadways would have adverse 
visual, traffic, dust, and noise impacts. Views of the stack from the beach would also 
adversely impact the recreational quality of the area. Beneficial social impacts would consist 
of additional employment opportunities for area residents and indirect economic benefits to 
merchants from additional spending. 

San Pedro de Macoris 

Because of the existence of a power plant on the site, the addition of a new facility would be 
compatible and therefore not adverse. Impacts to the adjacent residential settlement would be 
exacerbated however. Transport of coal would have adverse impacts similar to those 
described above. 

Puerto Viejo de Az5a 

Development in this area would not adversely impact a residential community. The plant 
would be compatible with the agricultural uses in the area. However, if endangered species 
are found on and around the site and it is designated a nature preserve, development could 
have adverse impacts. 

The site is part of a large heavy industry area containing much of the necessary infrastructure 
for power plant operation. Land uses in the surrounding area are also industrial. Therefore 
the facility would be compatible with existing uses. Several detached residential units nearby 
would be adversely affected and would have to be relocated. Beneficial impacts include new 
direct and indirect employment opportunities and improvements in the quality of life in the 
region. 

MITIGATION MEASURES FOR PLANNED FACILITIES 

Mitigation measures are recommended for the four priority sites selected for this EA, but 
they also apply to other power plant sites in the Dominican Republic. Most of the mitigations 
would also apply to the impacts of existing plants. These mitigation measures should serve as 
the basis for development of site-specific mitigations in the project-specific EIAs. 
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Air Quality 

The use of any fuel with 2 percent sulfur content or less would reduce the identified 
adverse impacts to insignificant levels. 

Maintenance procedures should be instituted to ensure that emission control equipment 
is functioning properly. Effective plant maintenance procedures should be established 
to achieve long periods of efficient operation and few outages or upsets. 

The operation of combustion control equipment of pwer plants should be monitored 
and controlled to maintain and increase the efficiency of operations, and thereby 
reduce the amount of pollutant emissions per KWh of electricity produced. 

Stacks in new plants should be designed to ensure that the stack height is sufficient to 
reduce the ground level concentrations at the downwind receptors. 

Water Quality 

The mitigation measures proposed to reduce impacts to water quality to insignificant levels 
are divided into two categories: construction and operational. 

Construction storm water runoff-surface water runoff, storm water runoff, and 
runoff from equipment washdown areas should be collected into a silt trap or settling 
basin with an oil separator. The oils should be skimmed off and the solids allowed to 
settle out of suspension. The waste oils should be collected and disposed of off-site in 
an appropriate disposal area. 

Refueling-equipment refueling should take place off-site to minimize the possibility 
of fuel spills. 

Sewerage-any domestic sewage generated during construction should be collected in 
a portable collection system or impermeable sump and disposed of off-site. 

Start-up water-waters flushed through the new facility during start-up should be 
collected in a holding facility (such as a pond or sump) before discharge. 

Operational cooling water discharge-thermal plumes from the cooling water 
discharge can be minimized through the construction of a submerged, multiport 
diffuser. Other methods such as alternative heat dissipation design and methods for 
waste heat utilization should be considered during the plant design phase. 

' Cooling water-cooling water should be monitored for pH, dissolved oxygen, and 
heavy metals. If concentrations are not within the guidelines the effluent should be 
treated to bnng it within acceptable levels. 

-- 
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Site drainage-surface water runoff from working and wash-down areas, chemical 
storage fkdities, parking lots, and access lots, should drain into a single collector 
system and sump. 

Loading and transfer facilities-if oil is the fuel source, the entire loading and transfer 
area should be surrounded by oil booms in the water during unloading, augmented by 
absorbent material, available for deployment in the event of an oil spill. 

Ash disposal-ash resulting from a coal-burning facility should be disposed of at a 
designated ash disposal facility. The disposal facility should be designed to minimize 
surface water ninoff from the site and to minimize waste leachates from entering 
surface or groundwater. 

Biology 

Terrestrial biology-mitigation of impacts to terrestrial flora and fauna should be 
addressed through proper siting and design of the power plants. Vegetation and 
wildlife surveys should be conducted in all areas that would be affected, including the 
plant itself, fuel loading areas, construction staging areas, access roads, and any 
ancillary facilities required during construction. 

Aquatic biology-site-specific surveys should be conducted at each plant site including 
baseline surveys and post construction monitoring to determine the impacts at each 
site. 

Solid Waste Disposal 

The primary recommended mitigation measure for the environmentally responsible disposal 
of solid waste streams is to reduce them at the source by using high quality fuel or efficient 
fuel operating systems. Currently land disposal is the only viable option in the Dominican 
Republic. Land disposal should be conducted according to the best site selection and design 
standards as follows: 

Site selection-the site should not be near ground- and surface water resources and 
highly permeable soils. Sites near coastal, wetland, and mangrove areas should not be 
considered viable. The disposal site should be on low-lying and relatively flat land 
and residential settlements should be prohibited within a specified m e  perimeter 
around the disposal site. 

Site preparationldesign-if the primary waste stream is coal ash, and if there are toxic 
quantities of heavy metals in the ash leachate, the site should be lined. A h e r  
consisting of a material mixture of fly ash, bottom ash, and cement compacted against 
the soil is an appropriate and inexpensive technique. 

Site operation-when coal ash is brought to the disposal site, the piles should be built 
in 6- to 12-inch layers and compacted by overriding the material with rubber tire 
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mobile equipment such as a roller or a front-end loader. The site should be guarded 
and patrolled, runoff or leakage collected on-site should be properly treated prior to 
disposal, and down-gradient groundwater wells should be installed and regularly 
monitored for contamination. 

Non-land disposal options-the industrial and commercial uses for coal ash such as 
asphalt pavement, concrete, blocks for buildings and structures, lightweight aggregate, 
structural fills for construction, and soil modification for agriculture should be 
explored in the Dominican Republic. 

Land UseJSocial 

The primary mitigation to avoid or reduce adverse impacts at any future site is proper siting 
of the facility. The project-specific EIAs should include consideration of siting issues. The 
general mitigation measures listed below apply to the four sites. 

And&/Boca Chica 

To mitigate the spillage of coal ash, dust, noise, and the aesthetic impacts of plant related 
traffic, including the transport of waste materials such as coal ash: 

All trucks should be either enclosed or covered with a tarp to prevent spills or 
dispersion of ash 

Transportation comdor improvements, such as tree planting and landscaping, should 
be undertaken in populated residential and tourist/commercial areas. 

To mitigate the potential adverse visual impacts of stack and plume visibility to the 
Boca Chica area, the following should be implemented: 

Siting of the plant should reduce the view of the stack from Boca Chica Beach and the 
water. 

Screening devices, such as the use of paint and materials and lighting alternatives 
should be employed to minimize the visual intrusion of the stack. 

San Pedro de Mama 

To mitigate the impacts of coal ash transportation, the mitigations recommended for Boca 
Chica should be implemented. Relocation of the nearby residential should be considered to 
mitigate land use impacts. 
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Puerto Vieio de A z h  

Special provisions should be made to ensure the continuation of recreational activities at the 
beach. If part of the area is designated as a natural preserve, the power plant and its intake 
and outfall canals should be sited at the appropriate distance from the preserve. 

To mitigate the impacts to nearly residential units, the residents should be relocated to an 
appropriate residential area. 

ACTION PLAN 

The action plan presents a strategy to facilitate construction of two new power plants totaling 
250 MW by 1998. Because the WB and the Dominican Republic are committed to 
constructing these plants in keeping with the best available environmental practices, the 
Equipo Tthico should assume responsibility for the environmental supervision, review, and 
implementation steps which would normally be conducted by designated environmental 
agencies and dedicated branches of the CNE. 

The action plan also contains recommendations for long term institutional strengthening in 
the Dominican Republic which should be undertaken after adoption of the new Energy Law 
and the Environmental Law. 

Order of magnitude costs for action plan implementation apply only to short term activities 
for environmentally sound development of the two new power plants. 

POWER SECTOR ENVIRONMENTAL COMPLIANCE PROCEDURES-INTERIM 
MEASURES 

Interim measures include supervision and mitigation monitoring, and mitigation monitoring 
plan implementation. 

EIA Supervision and Mitigation Monitoring 

EIA supervision and mitigation monitoring includes developing of EIA guidelines, specifying 
EIA contents, implementing mitigation measures, involving the public, and reviewing and 
approving the final EIA. 

EIA Guidelines 

EIAs for new plants should be prepared following the WB Operational Directive (OD) 4.01 
and the equivalent IDB Directive for Category A. 
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EIA Contents 

All of the potential environmental impacts listed in this EA should be analyzed for the plant 
sites. The ELA would contain an evaluation of all beneficial and adverse environmental 
impacts likely to result from the construction and operation of the proposed power generation 
facility. The following is a list of some anticipated adverse impacts. The list is not 
comprehensive, and more precise impacts should be identified when site delineation, plant 
engineering parameters, design parameters, and preferred fuel source are identified. 

Air Quality 

- Short-term, localized impacts from construction activities such as grading, 
earth moving, and truck traffic - Substantial air emissions (SOX, NOx, CO, hydrocarbons, and particulate 
matter) from plant operation that result in the deterioration of ambient air 
quality, contribute to the degradation of global air quality, and substantially 
affect sensitive receptors 

Water Quality 

- Alteration of surface water quality including, but not limited to, temperature, 
dissolved oxygen, or turbidity resulting from the thermal and chemical 
discharges from plant outfall into surface waters 

- Substantial reduction in the amount of water otherwise available for public 
water supplies and use due to plant cooling and process water requirements 

Biology 

- Change in diversity of species or number of any species of marine or aquatic 
life resulting from the thermal and chemical discharges from plant outfall 

- Impacts to fish migratory corridors, coral reefs, fishing areas, and other 
aquatic biological resources from the disposal of dredge material if port 
dredging is necessary 

- Change in diversity of species or numbers of any species of plant life 
(including trees, shrubs, grass crops, and aquatic plants) resulting from plant 
construction and operation 

Solid Waste Disposal 

- Soil, ground water, and surface water quality contamination and potential 
public health hazards which pose a threat to people, animal, or plant 
populations in the affected area resulting from the disposal of waste streams 
such as coal ash or sludge material 
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I Land Use/Recreation 

in the affected area causing substantial alteration of the present or intended 
land use pattern 

- Economic and recreational omrtunitv losses resulting from the im~act of 

recreational resources and tourism attractions 

but not limited to, fire, explosion, oil spill, or fuel spill 

rn Aesthetics 

I - Obstruction or degradation of any scenic vista important to the recreational or 
tourism use in the area resulting from plant stack, smoke plume, associated 
waste disposal activities, or the plant itself 

• Soil Erosion 

a shoreline or river bank 

- Dmsition erosion h m  ~lant  construction and omration which mav modifv 

rn Traffic 

- Pressure on existing road capacity including fuel and waste transportation 
corridors and plant access roads to accommodate additional traffic generated 
from plant construction and operation 

Noise 

- Exposure of nearby residents to severe noise levels from plant operations 

their implementation should be incluied in the overall Groject cost. Mitigation measures 
should become covenants of the loan. This stipulation should be included in the bid request 
package to plant builders. 
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Public Involvement 

Public scoping and public review of the Draft EIAs should be incorporated into the EIA 
pnqaration process. 

EIA Review 

The EIAs should be reviewed for completeness and adequacy according to WB and IDB 
criteria by environmental professionals specializing in EIA preparation. Approval of bids 
should not be issued until the EIAs are deemed to be adequate. 

Implementation of Mitigation and Monitoring Plans 

This component involves mitigation implementation, environmental oversight, interim 
enforcement, and ambient air monitoring. 

Mitigation Implementation 

As part of bid approval the plant builders should commit to designating an environmental 
coordinator (who may be the plant engineer) to be responsible for adherence to the agreed to 
mitigation measures during construction and plant operation. This assignment would involve 
scheduled official site visits during construction and operation and annual plant audits with 
responsibility for the following: 

Review of the mitigation monitoring plan during construction and operation 

Adherence to the WB and IDB Occupational Health and Safety Guidelines 

o Recording and reporting of spills, occupational and environmental accidents, and 
emergencies 

Implementation of plant-wide emissions and discharge monitoring programs 

Environmental Oversight 

The CNE should oversee environmental compliance during plant construction and operation. 
This oversight activity would involve: 

Monitoring of the implementation of the mitigation plan 

Inspection of emissions/discharge monitoring program 

Evaluation and approval of periodic effluent and air emissions reports 
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Interim Enforcement 

A mechanism for interim enforcement of loan covenants specific to project mitigation 
measures should be devised and become the responsibility of the CNE. 

Ambient Air Monitoring 

Preliminary investigation of appropriate locations for ambient air monitoring stations should 
be initiated by the CNE as a precursor to the promulgation of air quality standards, 
regulations, and enforcement procedures. 

POWER SECTOR ENVIRONMENTAL MANAGEMENT CAPABILITY 

Agency Authorization 

When the Energy Law and the Environmental Law are adopted, agency responsibilities for 
the thermal and hydroelectric facilities should be clearly defined and delegated to one or two 
agencies to eliminate the existing confusion and overlap among agencies. Authority for 
commissioning, review, and approval of EIAs should also be clearly delegated, probably 
most logically to the Superintendencia. 

Power Sector Environmental Guidelines 

The Comisi6n Nacional de Energia should develop guidelines for compliance with these laws 
by the power sector. Guidelines should include the following components: 

Environmental training of agency staff 

EIA requirements and approval process 

Coordination of ELAS, "concesi6n definitiva" to discharge permits 

Monitoring and reporting iquirements for power plants 

Sector-wide environmental conditions data collection and analysis 

Mitigation plan requirements 

Public environmental educationlinformation 

Site Selection Criteria 

Upon completion and approval of the Power Sector Expansion Plan, the CNE should 
establish siting criteria for new power plants including environmental screening criteria. Site 
selection studies should be conducted by the CNE or the private power plant builders. 
Criteria should include the following environmental considerations: 
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Air quality 

Meteorological conditions of the impact area 

Topography of the impact area 

Ambient air quality of the impact area 

Water 

Availability 

Quality (baseline conditions) 

Proximity to major groundwater recharge zones 

Aquifer characteristics 

Proximity to water bodies and wetlands 

Drainage problems (such as local ponding) 

Capacity of existing waste water treatment facilities 

Land use/socioeconomic 

Characteristics of immediately surrounding area and region 

Distance of plant from populated area 

Size and location of surrounding communities 

Culture and lifestyles of the area 

-1ogl' 

Proximity to sensitive plant communities 

Proximity to sensitive, rare, or endangered wildlife habitats 

Proximity to protected ecological area 

Type and extent of present and past human disturbance 
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Inter-Agency Coordination 

Assuming that the Superintendencia is delegated with the authority for sponsorship of power 
sector EIAs as the lead agency," an environmental unit should be established within the 
agency. To ensure broad multidisciplinary input and review of EIAs, other agencies must be 
identified for participation in the process, namely water resources, air resources, and land 
use planning agencies. Once the EIA Draft is completed, review should include the Comisi6n 
para el Medio Ambiente. The Comisi6n's recommendations should bc incorporated in the 
Superintendencia and Cornisi6n Nacional de Energia finally review prior to approval by the 
Office of the President. 

Public EducationIInformation 

The environmental unit of the Superintendencia should actively involve the general public in 
the EIA review process as well as the planning process, specifically in the site selection 
stage. During construction and plant operation the public can continue to be involved through 
a responsive education/information program. 

Environmental Training 

Superintendencia staff should be trained in EIA preparation and review, environmental 
compliance techniques, environmental impacts particular to the power sector, and commercial 
and industrial uses of coal ash. 

Environmental Standards 

Once the Environmental Law and the Energy Law are adopted and environmental standards 
for air quality, water quality and hazardous waste are established, these standards should be 
stipulated for all Comisi6n Nacional de Energia operations. 

Development of country-specific standards should take place after baseline research on 
existing conditions such as ambient air quality and water quality in receiving waters is 
completed. Air quality source emission standards that are adopted should be based on an 
evaluation of existing conditions and designed for the climate regime of the region. 

Country-wide designation of categories for receiving waters should take place before 
receiving water standards can be developed. Some effluent discharge standards have already 
been developed in the Dominican Republic. Existing effluent or discharge standards should 
be reviewed, modified if necessary, and adopted by the agency designated for their 
enforcement. 

Environmental Assessment for the Dominican Republic Power Sector 19 



INSTITUTIONAL STRENGTHENING OF ENVIRONMENTAL MANAGEMENT 
CAPABILITY 

In the long-run the success of environmental management in the power sector will depend on 
the formalization of strengthened institutions designated to manage environmental cor~pliance 
country-wide, across sectors. Extensive institutional development and clear designation of 
non-conflicting authority is required in order to create a viable management system 
implementing the proposed Environmental Law and Energy Law. 

A study of all the agencies that now have responsibility for planning and environmental 
review should result in the following: 

Redefinition of agency mission 

Redistribution of environmental compliance responsibilities 

Restructuring of agency operating guidelines to eliminate fragmentation and 
redundancy 

Reallocation of operating agency budgets 

Commitment of human resources 

Environmental Guidelines 

At the completion of the institutional study and subsequent formalization of agency roles and 
responsibilities, each agency should develop its own environmental guidelines interpreting the 
Environmental Law in the context of its own domain. The guidelines should prescribe the 
steps required in the EIA preparation process, the content of EIAs with relevance to the 
specific issues of concern to that agency, and the relationship of EIAs to the permitting 
process. Thus, INDRHI would prepare guidelines applying to forestry, agriculture, and 
fisheries and QNAPLAN would develop guidelines for comprehensive plans, master plans, 
and development projects. 

A model outline of the topics to be included in agency environmental compliance guidelines 
follows. 

I. Environmental Screening 

A. Determining projects subject to and excluded from compliance 

B. Determining appropriate level of detail in the EIAs 

C. Determining if proposed project should be evaluated with other (impacts of) 
similar projects 
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I 1. Defining scope 

2. Involving public and NGO participation in scoping 

3. Involving concerned agency participation in scoping 

B. Conducting EIAs 

1. Defining the proposed action 

2. Identifying the affected human and natural environment 

3. Assessing environmental and social impacts of the project 

4. Developing mitigation measures to offset adverse impacts 

5. Preparing the EIAs document in the proper format 

C. Notifying the Public 

1. Identifying public review and comment period procedures for EIAs 

2. Providing notice of availability of EIAs 

III. Relationship of EIAs to Agency Permitting Processes 

N. Implementing and Monitoring Mitigation Measures 

A. Preparation or review of a mitigation and monitoring plan detailing 
implementation and monitoring responsibilities for the mitigation measures 
defined and agreed upon during the EIAs process. 

Additional environmental guidelines should also include the following: 

Planning for environmental facilities, (e.g . , a water treatment plant) 

a BaseIine data conection requirements, such as analytical methods and chemical 
parameters 

Project-specific studies commonly required, such as air dispersion models, water 
quality models, or traffic studies 
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Sector-specific required mitigation measures 

Monitoring and reporting requirements such as monitoring parameters and reporting 
frequency 

Inter-Agency Coordination and Public Scoping 

The agency sponsoring the project for which an EIA is being prepared should take the lead 
in the preparation, review, and approval of the document. Regular procedures should be 
established for co-ordination with other agencies in the EIA review and approval process. 
Mechanisms should be instituted to involve the general public in the EIA scoping process. 
Standard review periods should be specified for the Preliminary Draft EIA, the Draft EIA, 
and the Final EIA. 

ETA Preparation and Approval Procedures 

For the ELA preparation process to be applied consistently across sectors, EIA procedures 
should be adopted. These procedures would identify the steps for developing, evaluating, 
reviewing, and approving EIAs in all sectors, and ensuring integration of cross-sectoral 
issues and public concerns into project planning, design, and mitigation. Procedures would 
specify the timing for public scoping and public hearings and review and comment periods 
for EIA drafts. 

Environmental Planning and Management 

A comprehensive national resource assessment and monitoring strategy should be developed 
and a single agency should be designated to be responsible for any resource (e.g., water, air, 
from and fauna, etc.) The planning and management strategy should include the following: 

A resource assessment program to gather basic data and to determine baseline 
conditions. After baseline data is assessed, this program would function as a 
continuous monitoring program 

A resource-specific monitoring program to function as part of an overall permitting 
system for facilities that release pollutants that affect the resource 

The agency responsible for the resource should perform the following: 

Resource survey and mapping 

• Resource ~Iassification 

Resource evaluation 

Resource planning 

-- 
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Permitting 

Resource monitoring 

At this time, assessment and monitoring programs are needed for at least the following 
resources: 1.) flora and fauna; 2.) coastal marine resources (mangroves, coastal wetlands, 
fisheries); 3.) surface waters and wetlands; 4.) forestry; 5.) land uses; 6.) air quality; and 7.) 
water quality. 

ENVIRONMENTAL TRAINING AND PUBLIC EDUCATION 

Training is needed on two levels: training of agency staffs on national and sectoral levels; 
and environmental education of the general population. Environmental assessment training 
should begin immediately. Environmental awareness programs should be devised for the 
general public, with a specific focus on schools. 
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1. INTRODUCTION 

1.1 PURPOSE OF THE PROJECT 

The Consejo Nacional pimi la Energia (CNE) of the Dominican Republic is presently 
completing the Power Generation and Institutional Restructuring Project (PGIR). This project 
is needed in order to plan ncw power facilities in an economical and efficient manner to 
serve industry, residents, and the tourist sector; to site and control the operation of power 
plants in an environmentally responsible manner; and to provide a financially profitable basis 
for power generation in the Dominican Republic. 

The key components of the PGIR project are the Power Sector Expansion Plan, which 
projects demand for power to the year 2010 and designates potential sites for future power 
plant development; the Dominican Republic Energy Law, which provides a foundation for 
the privatization of the power sector; and the commissioning of two privately owned power 
plants with installed capacity of 125 MW each in the near term. 

1.2 PROJECT CONTEXT 

The Power Sector Expansion Plan is presently under preparation and the recommendations in 
this Environmental Assessment @A) will be incorporated in the Plan. The Energy Law has 
been submitted to the Dominican Republic Congress and passage is anticipated in 1995. In 
the interim, the Equipo Tknico (Technical Group) has been appointed by the CNE as a 
transition agency to bridge the Corporaci6n Dorninicana de Electricidad (CDE) and the 
Superintendencia de Electricidad, which will regulate the power sector after the Energy Law 
is adopted. The World Bank (WB) and the Inter-American Development Bank (IDB) will 
provide a guarantee for a loan of approximately $220 million to finance the two new plants 
planned for the immediate future. Any loan by the multilateral development banks requires 
an environmental evaluation before loan approval can be granted. 

1.3 PURPOSE OF THE ENVIRONMENTAL ASSESSMENT 

The purpose of this EA is threefold: 

To provide environmental background data, a sector-specific environmental impact 
evaluation, and mitigation measures to function as environmental guidelines 
supporting the Power Sector Expansion Plan 

To identify the first steps for the strengthening of the environmental agency that will 
be required to implement the Energy Law 
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1 To provide the necessary environmental design requirements for the bid packages to 
be prepared for the two new plants to be financed by the WBIIDB 

The Dominican Republic has recently submitted the Ley de Protecci6n y Calidad Ambiental 
(Environmental Law) to Congress. This law provides the foundation for a system of 
environmental review of all development projects in the country. At the present time, 
however, no legal requirements are in place for preparation of Environmental Impact Reports 
for new projects. The World Bank Guidelines for Sectoral Environmental Assessment in the 
Power Sector are, therefore, the basis for preparation of this EA. The IDB requirements are 
similar to the requirements of the WB and, therefore, are not cited separately. 

1.4 ENVIRONMENTAL ASSESSMENT REQ-S 

The proposed project has been designated Category B by the WB and the IDB. Accordingly, 
the focus of this EA is on recommending an Action plan (mitigation strategy) that can be 
incorporated into the Power Sector Expansion Plan. 

A Sectoral EA in Category B is similar in nature to a Programmatic EIS under the U.S. 
National Environmental Policy Act (NEPA). The EA covers the broader environmental 
impact matters that apply to an entire sector country-wide. Subsequent project-specific 
Environmental Impact Statements or Reports incorporate by reference the general discussions 
in the EA and are concentrated solely on the issues specific to the project. This process, 
called tiering, allows the agencies involved, in this case the Equipo T6cnico, WB, and IDB, 
to focus on the issues that are ready for decision and to exclude from consideration those 
issues that are not yet ready. 

1.5 DESCRIPTION OF THE PROJECT 

U. The project has been defined as the construction of two 125 MW power plants on one or two 
of four priority development sites that have been identified by the Equipo TBcnico. There is 
the understanding that recommendations made in the EA would be applicable to the power 
sector as a whole, including existing plants. 

1.6 PROJECT SCHEDULE I 
The loan is anticipated to be executed near the end of 1995. Prequalification requests for ~ 
private bids for the new power facilities where sent out in the summer of 1994. Construction I 

is anticipated to begin by the end of 1995, and plant operation by 1998. 
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1.7 IMPLEMENTATION MECHANISMS 

New institutional mechanisms will be required in order to implement the Energy Law and the 
Environmental Law. This will involve a revision in country-wide agency charters and agency 
coordination procedures; the institution of environmental evaluation and compliance 
procedures for all sectors, including the Power Sector; the issuance of sector-specific 
regulations; and the setting of sector-specific standards. 

This EA provides interim recommendations to assist the Equipo T h i c o  in achieving 
environmental compliance by the two new plant owners, and to set the groundwork for a 
permanent environmental institutional framework for the Dominican Republic Power Sector. 
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2. CURRENT SITUATION OF THE DOMINICAN REPUBLIC POWER SECTOR 

2.1 CURRENT STATUS OF THE POWER SECTOR 

The power sector of the Dominican Republic consists of fossil-fueled and hydro-electric 
generating facilities, a high voltage transmission system, and a medium voltage distribution 
system. The total installed capacity of the Dominican Republic is approximately 2,070 MW.' 
The Corporaci6n Dominicana de Electricidad (CDE) controls almost 70 percent (1,425 MW) 
of the nationwide power generating capacity, as well as the high voltage transmission system 
and medium voltage distribution system. The remaining 30 percent of the generating capacity 
(645 MW) is in the hands of the private sector. Only 145 MW of this private sector power is 
available to the CDE grid. Until 1994, the private sector could only install generating units 
for internal use, while the CDE could purchase available power produced by private 
generating facilities to fill gaps in the public sector service coverage. 

A study by USAID in 198g2 estimated that based on the relationship between GDP growth 
and electricity generation, the interruptions of electrical service cost the Dominican economy 
US$218.4 million annually between 1984 and 1988. As power outages accelerated in the 
1990s, it is estimated that the annual cost to the Dominican Republic economy has reached 
over US$500 million. 

To address these issues, the Government of the Dominican Republic (GODR) has begun a 
process of reorganizing the electric power sector. The May 1993 Decree No. 148-93 was 
signed to institute a strategy to reform, restructure, and expand the electric sector in a 
manner designed to promote private sector participation. The decree created the CNE, which 
is advised by the Technical Group. 

As part of the privatization process, the GODR has authorized the development of two new 
privately owned power plants. The Technical Group has been charged with drafting a new 
energy law to be acted upon by the Dominican Congress. The energy law is intended to 
deregulate and codify the privatization of the electric generation subsector, as well as parts of 
the distribution system. The new law will create a regulatory agency called the 
Superintendencia de Electricidad (Superintendencia), which will replace CDE as the agency 
responsible for planning and implementation of all electric power projects. 

Project Paper Dntt Outline, Energy Privatization Project (No. 517-0270), USAIDIDominican Republic, 1993. 

Memorandum, G. Wcynand to S. Schweitzcr, et.al., Subject: Trip Report - Santo Domingo - Dominican Republic, 
July 22, 1993. 
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2.1.2 Description of the Current Dominican Republic Power Sector 

Electric generation is provided by means of power plants located throughout the country, 
with fossil units located primarily near the coast and the hydro-electric plants located mostly 
inland. The fossil plants are located close to the principal load centers as can be seen in 
Exhibit 2-1. The sector uses a variety of prime movers: steam turbines, gas turbines, diesel 
engines, and hydraulic turbines. Stea,?~ generation uses two primary fuels: coal and residual 
fuelsil (sometimes called No. 6 oil or "Bunker C"). Gas-turbines and diesel engines use 
gas-oil, also known as No. 2 oil. 

The majority of these plants are owned and operated by CDE. Currently the CDE generation 
sector is composed of twelve steam turbine units (representing 52 percent of CDE's 
generating capacity), eight gas turbine units (21 percent), four diesel units ( < 1 percent) and 
fifteen hydro-electric units (26 percent) for a total installed capacity of about 1,425 MW. The 
remaining power plants in the Dominican Republic are privately owned and generate 
elstricity for internal use by the owners. However, five of these privately owned stations 
sell up to 145 MW of their generating capacity to CDE for the national grid. 

The high voltage transmission network of CDE consists of 138kV and 69kV transmission 
lines. The 138kV system interconnects the main generating regions and the comdor between 
Puerto Plata in the north and Santo Domingo in the south, as well as between Santo 
Domingo and San Pedro de Macoris to the east. It also connects the five largest 
hydro-electric units to the national grid. The 69kV network distributes power to the 
southwestern and northeastern regions. The 69kV system also connects the smaller 
hydro-electric plants to the national grid. Connection to the load centers is made via a 
12.5kV medium voltage distribution system. 

2.1.3 Characteristics of Existing Plants 

Table 2-1 presents the generating capabilities of the CDE power plants now in operation in 
the Dominican Republic. The table shows the nominal installed capacity (nameplate rating) of 
the units as well as their current available capacity. The available capacity shown reflects the 
net capacity deliverable to the grid (net from internal use in the generating plant). Also, the 
capacity of some units is limited by extended outages, unavailable or undersized equipment, 
and performance inefficiencies. These conditions seriously limit CDE's ability to meet peak 
demands, not only during the high peak dry season, but also during other times of the year. 
Table 2-1 also shows the amount of net electric generation by each unit for the past four 
years. The net generation is the amount of electricity delivered to the grid. Table 2-2 shows 
similar information for the privately owned power plants that supply power to the CDE grid. 
The "Available Capacity" in this table represents that portion of the plant capacity available 
to CDE. 
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Table Capacity and Net Generation of CDE Owned Power Plants, First 
Quarter 1994 

merat ion  Unit ~ d t r ( M W ) '  Net G c o d o a  (Gwi~)~ 

Avaiible 1990 

stum Turbine Power Plants 
Itrbo 1 125.0 0.0' 329.8 545.5 499.9 3745 
I- 2 125.0 ia.0' 6433 302.5 723.0 7613 
? h h 1  54.0 48.d 227 0.0 0.0 212.0 
H h 2  54.0 0.d 107.0 74.5 1842 aS 
I i a h 3  84.9 36.d 3195 216.7 259.8 2172 
H&ina4 843 520' 520 310.2 3512 2845 
13riru5 84.9 7 a d  166.1 0.0 0.0 2332 
Sinto Doming0 5 127 as.' 34.5 61.3 73.6 66.2 
Santo Doming0 8 265 ad 137.7 123.2 126.8 46.4 
Pwrto Phu 1 27.6 19.d 0.0 0.0 91.6 142.0 
Puatoplru2 36.8 ad 94.0 140.4 39.1 0.0 
SauPedm1 33.0 30.0' 144.1 2120 207.0 229.1 
TOTAL 7493 3785 2,050.7 1,!M63 25563 U74.9 

1 
Gas Turbine Power Plantr 
tosMiaa1 35.0 220' 0.0 0.0 632 122s 
IntMiM2 35.0 23.0' 0.0 20.4 122.5 111.1 
tosMinr3 65.0 0.d 0.0' 0.o' 110.8 675 
LotMiM4 65.0 0.0' 0.0' . 11.5 213.0 203.6 
lunbcque 1 21.1 15.0' 94.1 1124 721 87.6 ' Tibopue2 21.1 18.d 853 111.6 685 79.6 
S.n Pedm de Macorls 283 u.0' 0.0 0.0 0.0 312 
Barahom 28.3 0.d 0.0 0.0 0.0 0.0 
TOTAL 2988 103.0 179.4 255.9 650.1 703.1 
Mcsd Engine Driven Power Plants 
Conruau 2 6  0.0 0.0 0.0 0.0 
~ d e l r M u  0 5  0.5' 0.7 0.7 0.0 0.0 ' M-o 05 0.5' 03 0.4 U a 1  
Pcdandu 1.7 1.7' 2.5 3.1 3.4 4.0 
TOTAL 53 27  I 35 4.2 3.6 4.1 
BydrrnlccMc Plank 
Tliven 1 &2 %.O 48.0' 137.2 232 1 195.9 324.1 
Vddcsii 1 & 2  54.0 25.0' 51.7 58.9 41.4 135.0 
JiOay 1 s t2  98.0 720' 0.0' 0.0' 76.1 293.1 
Ag~ .eue l&2 520 36.0' 0.0' 0.0' 58.1 2759 
SIbrnr Y e p  125 60' 329 78.5 55.0 83.7 
~incdo 10.1 6.0' 14.3 20.6 20.4 32.a 
kcDunu 7 5  20' 221 22.3 18.7 16.9 
Slbrncu 6.0 4.0' 162 24.8 26.6 329 
Jiiaror a.0 6.0' 495 46.7 45.7 S7.9 
Hati110 8.0 6.0' 521 9 . 7  373 472 
Lopr-Anaostun 18.0 8.0' 68.6 98.7 80.1 1 1 1.6 
TOTAL 370.1 219.0 1 444.6 6333 6559 1,411.1 

'Avril.bleCIpriyrrdtbcIstQuPtaof19~. ' pwidsd by CDE Depmumauo de P l m i f i i  Mucb 1994. 
' ~ p w i d s d b y ~ ~ ~ ~ c p r n u n c n l o d e ~ t n i f d & , ~ ~ ~ d u c d ~ 2 0 . 1 9 9 4 .  
'Unitrmdaoauwaioau~~srimc 
' T d c g w  ~~~ * SR (hpfUma(0 dc ~ l u r i f i )  May 10.1994. ' DECON k n a ~  ~ c p m  ~h ~acional d. Eqmwith h G C I U ~ ~ ~  &l Sin- ~(arico & lo RtP6blico p&& 
1994. 

'~dcph~ne amemion with S n  ~ilrpor ~unlra -rn de plniliercibn) my 1% 1994. 



Table 2-2 Capacity and Net Generation of Privately Owned Power Plants Selling 
Power to CDE, F i i t  Quarter 1994 

Generation Unit Capacity 0' I Net Generation ( ~ w h ) '  

Available Purchased 1990 1991 1992 1993 

Purchased Power 
Santiago 12.0 10.0~ 35.6 39.1 64.8 82.1 
Falcon Bridge 40.0 . 40.v 289.7 307.3 332.2 297.6 
WWilP Domingo 40.0 40.0~ 153.3 218.6 249.3 252.6 
Wiirtsilii Puerto Plata 18.0 0.0' 0.0' 51.8 116.8 109.6 
Metaldom 35.0 35.0' 0.0 0.0 0.0 0.0 
TOTAL 145.0 125.0 478.6 616.8 763.1 741.9 
' Available Capacity rs of the 1st QUllECT of 1994. 
~ a t 8  p r o v i a  by &E ~ c p a n m k o  de Phitiacibn. FAX dated April 20,1994. 
' Data provided by CDE Departmento de PI.nificrci6n. FAX dated M ~ Y  8.1994. 

I 
So= P h  Nacionol dc Erpawibn & h Genemcidn &I SinoM E&?ctnCtnco de h Repribtia Dominicans, DECON 
Ialcrim Repon M u c h  1994. CDE bcputrmento de PIPrriticacibn. 1994. 

Annex A provides m e r  detailed information on specific characteristics of the thermal 
power plants in the Dominican Republic, including number of units, status, age, Wier 
characteristics, and fuel data, 

2.1.4 Condition of the Power Sector 

The reliability of the electric supply in the Dominican Republic has been s d y  declining 
over the past decade. Blackouts and brown~uts ar, a common occurrence. Many 
businesses arc forced to install Mi own generating capabilities or suffer severe economic 
losses. The EA team visited selected representative plants in March 1994. These plants 
represent a variety of power types (steam and g a ~ - ~ n e ,  diesel, and hydro), fueI types, 
and geographic location (set Table 2-3). Recomaissancc at each plant consisted of visual 
obse~ations and inkwiews with plant mauagca and operating personnel, which 
confirmed the findings presented in previous studies conducted by DECON~ and ihc 
World B&' 'Ibe low reliability of the power system can largely be attributed to 
inadequate or d e f d  maintenance and old or obsolete quipmen. As Table 2-1 and 
Table 2-2 show, the wuntxy's avaitable capacity has been reduced to about 848 MW (703 
MW from CDE and 145 MW purchased). With an expected peak demand of 1,097 MW' 
in 1994, CDE has a capacity deficit of almost 250 MW at present. 

3 Lo S h l d n  Enrgidca y Proyrctos P&ci&u* DECON Report, December 1993 md Phn Nadtmaldk Eqmmidn 

4 
& lo G m r d n  &iStrcma EI(cwiiao dc & Repriblim bo- DECON Inauim Rcpon Mucb 1994. 
UNDPWorid Bank Energy Sector Management Auistrnce Rogmame (ESMAP) Stra~cgy and Rognms Division 
repolr Dominim Republie - lrrvu d O p r i o ~  in the Energy Semr, hiry 1991. ' DECON lntcrim Report, P h  Naciod dc m i d n  & h Gmrmcidn dei Stremn EIicfrioo & lo RepGbUm 
Daminic~n. Mucb 1994. 
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Table 2-3 List of Plants Visited During In-Country Survey Mart*, 1994 

NUMBER OF 
OPERATING UNITS 

PLANT PLANT TYPE AND AVAILABLE FUEL TYPE PLANT NAME 
LOCATION 

POLLUTION 
CAPACITY CONTROL 

ltabo Santo Domi~do Steam Turbine Unit 1 - 0 MW Fuel Oil 116 or Cyclone 
Unit 2 - 125 MW Coal Chamber for Oil 

burning); ESP 
(for coal 
burning); pulse 
jet baghouse in 
discharge from 
ESP and cyclone 

Haina Santo Domingo Steam Turbine Unit 1 - 48 MW Fuel Oil $6 None 
Unit 2 - 0 MW 
Unit 3 - 36 MW 
Unit 4 - 52 MW 
Unit 5 - 70 MW 

Santo Domingo Santo Donlingo Steam Turbine Unit 5 - 8.5 MW Fuel Oil #6 None 
Unit 8 -  0 MW 

Pusrto Plata Puarto Plato Steam Turbine Unit 1 - 19.0 MW Fuel 011 16 None 
Unit 2 - 0 MW 

San Pedro do San Pedro de Steam Turbine Unit 1 - 30.0 MW Fuel 011 46 Unit 1 - Cyclone 
Macoris Macoris Chamber 

Los Mina Santo Domingo Gas Turbine Unit 1 - 22.0 MW Fuel Oil #2 None 
Unit 2 - 23.0 MW 
Unit 3 - 0 MW 
Un i t4 -  OMW 

Tirnbaque Santo Domingo Gas Turbine Unit 1 - 15.0 MW Fuel Oil #2 None 
Unit 2 - 18.0 MW 

Wiirtsilii Santo Domingo Diesel Engine Unit 1 - 5.71 MW Fuel Oil #6 - None 
Unit 2 - 5.71 MW Diluted by 
Unit 3 - 5.71 MW Fuel Oil X2 
Unit 4 - 5.71 MW 
Unit 5 - 5.71 MW 
Unit 6 - 5.71 MW 
Unit 7 - 5.71 MW 

Vmlderia Valdesia Hydroelectric Unit 1 - 27.0 MW Not Not Applicable 
Unit 2 - 27.0 MW Applicable 

A program of preventive maintenance does not exist, and necessary repairs have not been 
d e d  out for extended periods. The low system availability prevents CDE from being able 
to take any plants out of service fct normal maintenance except for very short periods. These 
outages are generally of an emergency nature and repairs are usually limited to those needed 
to return the unit to service. CDE's weak financial situation limits the amount of money 
available for maintenance. Currently, with seven plants out of service for refurbishment, 
CDE is forced to delay major maintenance on operating plants, thus raising the risk o i " more 
frequent breakdowns. 

The poor condition of the transmission and distribution systems also contributes significantly 
to the poor delivery of electric service. Lack of protective devices, overloaded circuits, and 
undersized equipment lead to frequent breakdowns. Total losses in the transmission and 
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distribution system have risen from over 32 percent in 1990 to almost 39 percent in 19936. 
These transmission system losses require CDE to have a higher available capacity than would 
be rcquired for an adequately designed and maintained transmission and distribution network. 

1 2.1.5 Power Needs of the Dominican Republic 

During 1993, the total Dominican Republic's power sector energy supply was approximately 
5,434 Gigawatt-hours (GWh).' For the same year, the total energy demand was 
appnximately 6,523 GWh. The total energy deficit for the year 1993 was approximately 
1,089 GWh. 

The forecasted power demand for the years 1993 through 2015 is shown in Exhibit 2-2. 
Historically, CDE has been unable to satisfy its system demand. In view of this situation, the 
GODR has taken the necessary steps to increase the available capacity and availability in the 
near term and the long term. 

- -- -- 

Ln Situacib: EnergCtica y Proytctos Rincipales. DECON Report, Dtccmbcr, 1993. 
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Exhibit 2-2 Forecasted Peak Power Demand 
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1 
Source: DECON Interim Report, Plan Nacioml & Expansidn de la Generacidn del Sistcma Elkctrico & 
la Repliblica Dominicam, March 1994. 

2.1.5.1 Near Term P r o m  

To improve the ability of the system to meet the near term demands of the system, CDE has 
planned to add 744.5 MW of available capacity during 1995.8 397.5 MW will be returned to 
the system as a result of the rehabilitation of seven steam and gas-turbine power plants (Itabo 
1, Haina 2, Santo Domingo 8, Puerto Plata 2, Los Mina 3 & 4, and Barahona). CDE will 
purchase an additional 275 MW fiom three private companies: 185 MW from Smith 
Co-generation International, 50 MW from Compaiifa de Electricidad de Puerto Plata at their 
expanded plant at Wiirtsilii, and approximately 40 to 50 MW from the Complejo MetalJrgico 
Do-o @E"I'ALDOM). Finally, the cornphion of the 42 MW steam &tion at 
Barahona and the 30 MW hydro-electric plant at No Blanco will add an additional 72 MW. 
If this ambitious program is executed as planned, the power supply would exceed the 

8 La Sihiacidn EncrgCtica y Royectos Princ@alcs. DECON Report, Decanber, 1993. 
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projected demands for the years 1995 and 1996 and eliminate the deficit that CDE has faced 
during the past decade. 

To provide sufficient system reserve, power supplies for the future and needed backup in case the 
planned rehabilitation program is delayed in coming on-line, the WB and IDB are providing a loan 
package to the Dominican Republic to cover the cost of two additional 125 MW power plants. Four 
priority sites have been identified for the location of these plants (see Exhibit 2-3). 

1 At the same time that CDE is engaged in bringing more capacity onto the power generation system, 
it has begun a program to rehabilitate the distribution networks and substations in Santo Domingo, 
Santiago and 10 other principal cities. This program is expected to cost nearly US$104 million for 
the construction of new transmission lines and substations. 

2.1.5.2 The Power Sector E m s i o n  Plan 

CDE has initiated the preparation of the Power Sector Expansion Plan for the Dominican Republic. 
The primary objectives of the Dominican Republic Power Expansion Plan are to correct the power 
generation deficit by adding additional install4 capacity and increasing the distribution efficiency by 
upgrading transmission lines and substations. At the time of preparation of this EA, only the Interim 
Repod of the plan was available. An average demand growth of 5.1 percent per year, and 
retirement of the older, less efficient power plants now in operation during the period of this plan 
are assumed. The Plan calls for new plant additions by the year 2010 on the basis of these 
assumptions, as shown in Table 2-4. 

Table 2-4 Planned Power Plant Capacity for 2010, Dominican Republic 

Year Number and Capacity of Units 

1996* 2 x 125 MW 
1998 2 x 125 MW 
2000 1 x 250 MW 
2003 1 x 250 MW 
2005 1 x 250 MW 
20iO 2 x 250 MW 

TOTAL 9 for 1,250 MW 

Source: Plan Nmionalde Expanridn de la Generacibn del Sistema Eltctrico de la Repliblica 
Dominicana, DEICON Interim Report, March 1994. 

%e Interim Report states that the two new plants would be operational by 1996. With construction 
stafs anticipated for lak-1995, actuaI operation is more IikeIy in 1998 unless a fully built plant is 
brought on-site sooner. 

9 Plan Nacional de Expansib de la Generaci6n del Sktcma ElCctrico de la RcpJblica Dominicana, DECON 
Interim Report, March, 1994. 
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The Interim Report does not describe the additions to the supporting infrastructure that will 
have to be added for these new plants. The capacity of the tranzmission and distribution 
system will have to be increased in proportion to the increase in system power capacity. Such 
factors as the development of fuel and waste transport systems will also have to be included 
in the Expansion Plan. Plant operating and maintenance personnel and managers will have to 
be hired and trained. The availability and need for in-country repair and maintenance 
facilities have to be investigated. 

2.2 EXISTING ENVIRONMENTAL IMPACT NORMS 

I Environmental Impact Norms or Standards are promulgated for two primary reasons: 

To provide a means of measuring existing environmental quality 

To provide the basis for measuring and controlling environmental impact 

Impact norms have been published by the following types of organizations: 

International organizations such as The World Bank and the World Health 
Organization 

National U.S. organizations such as the USEPA 

Environmental impact norms are presented for the following media: 

Water quality norms 

Solid waste management norms 

Air quality norms 

Environmental impact norms are usually applied by an agency charged with the regulation of 
a certain environmental sector. The environmental quality of an area or region can be 
measured by comparing field measurements of specific pollutant concentrations at 
representative spots in the region with the comesponding environmental norms. If the 
measurements yield values approaching or higher than the standard, then the environmental 
quality of the region is considered thmtened or poor. In the case where standards do not 
exist, during the early stages of a new environmental management program, goals, policies, 
and appropriate management practices can be adopted to achieve environmental objectives in 
the interim, Progress is then measured by acceptance and irnplementztion of 
recommended goals and practices. 

Many nations have adopted environmental impact norms based on recommendations 
developed by the United Nations World Health Organization, The World Bank, and the U.S. 
Environmental Protection Agency (USEPA). Of these, the USEPA norms are the most 
comprehensive, with a strong scientific foundation based solidly on research, 
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experimentation, and field measurements. The World Bank has also published industry 
specific environmental guidance for development projects.1° 

2.2.1 Air Quality Impact Norms 

Air quality related norms or standards are of two types: emission and ambient. Emission 
standards appl, to allowable limits of specific pollutants emitted from a stack or vent, and 
iiinbient standards pertain to allowed concentrations of pollutants in the ambient air to protect 
public health and welfh.  All World Bank projects require that for new plants, specified 
ambient air quality concentrations downwind of these plants must not be exceeded. Also, the 
USEPA has set ambient air standards based on health effects to humans and on 
environmental effects on plants and materials. 

The ambient air quality standards that will be used to assess the impacts of existing and 
future power plant projects are defined below. 

Table 2 5  Ambient Air Quality Standards (Concentration in pglm') 

Pollutant Time Avg. World Bank USEPA 
so, 3 hr. - 1300 

24 hr. 250 
annual 100 

. NO, annual 100 100 
PM, 24 hr. - 150 

annual 50 
CO 1 hr. - 40,000 

8 hr. 10,000 . 

2.2.2 Water Quality Impact Norms 

Water pollution control is typically not one of the major components in power plant design 
and planning. However, water quality considerations are important in the following specific 
areas: 

Water availability, use, and recycle 

Facility water and waste water treatment systems design 

Water quality of the receiving body of water 
- - 

Impact of thermal discharges on aquatic and marine biology 

lo Environmental Guidelines. The World Bank, Office of Environmental Affairs, Washington D.C.. USA (July 
1984). 
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Impact on human health and the environment from the discharge of untreated sanitary 
wastes 

Environmental impact norms applied to liquid wastes take two general forms: 

Receiving water standards applicable to fresh and marine water bodies 

Discharge limits that are pollutant-specific and are attainable only by pretreatment of the 
waste stream. Included in with the full range of chemical pollutants are restrictions on the 
temperature difference between the waste stream and the receiving water at the point of 
discharge. 

Apart f b m  discharges of sanitary waste, other liquid effluents from industrial plants consist 
principally of cooling water and waste by-products from the process or other sources which 
may contain dissolved or suspended constituents. Process cooling is an integral part of the 
power plant operations. This water is maintained at specific pH and quality levels as required 
by equipment specifications. It generally is not in contact with any of the waste-generating 
operations within the plant, but the surfaces with which it comes in contact may be coated 
with corrosion-inhibiting and anti-fouling compounds. These compounds may contain 
chroma2ss? tins, and copper which can wash into the cooling water. The resulting effluent 
therefore can contain these metals as well as being elevated in temperature. 

As a general guideline for World Bank projects (World Bank, 1984), effluent temperatures 
should not be more than 3 "C higher than that of the receiving waters. Where the receiving 
water temperatures are at 28 "C or less, the effluent temperature may be a maximum of 5 "C 
above that of the receiving waters. In cases where maintaining these differentials cause 
excessive increases in project costs or is determined to cause undue harm to fisheries or other 
aquatic life, the maximum allowable temperature may be determined from the following 
equation (World Bank, 1984): 

T,, = OT + YRLT-OT 
3 

Where: T,, = Maximum allowable stream temperature after mixing 
OT = Optimum temperature for species affected 

URLT = Ultimate recipient lethal temperature for species affected 

It is assumed that the maximum allowable temperature would be protective of the most 
sensitive species or appropriate target species or life stage. 

2.2.3 Solid Waste Management Norms 

Solid waste impact norms generally take the form of recommended waste management 
practices intended to reduce or eliminate the migration of harmful substances from waste 
disposal areas to the environment. Contaminant migration from a waste site occurs directly 
via the air pathway as windborne dust, or indirectly by leaching of chemicals into the 
surrounding soil and ground water, and by chemical reaction within the waste mass that 

Environmental Assessment for the Dominican Republic Power Sector 



results in the production of secondary gaseous and liquid pollutants that have the potential to 
migrate offsite. 

Solid wastes are divided into four major categories: 

Hazardous wastes 

Non-hazardous wastes 

Radioactive wastes 

Mixed wastes 

Each category of solid waste has its own rules and regulations for handling, transport, and 
disposal. Hazardous and non-hazardous solid wastes are considered herein. World Bank 
recommended solid waste management practices are presented below. USEPA solid waste 
management guidelines. which are more comprehensive than those of The World Bank, are 
also presented below. 

Proper location and operation oi  disyossl sites are the principal factors in handling solid 
wastes. Improperly operated disposal arms can result in noxious odors caused by 
decomposing material; increase in disease carriers (e.g., bacteria, rats, and flies); increased 
litter, truck traffic and noise; and possible dust movement. Dust can create a problem at 
dump sites that are completely dry. These sites should be routinely watered, kept to a 
minimum, or eliminated, depending upon their composition and the environment surrounding 
the disposal site. 

Solid wastes from industry often pose special problems such as non-degradability (plastics) 
and toxicity (chemical residues). In establishing disposal methods, solid wastes should be 
classified and rated as to their effects, such as human toxicity; ground water contamination; 
biodegradability; and mobility. Chemical, physical, and biological methods are normally used 
to analyze air and water effluents from solid waste disposal areas. 

The siting, construction, and operation of a solid waste disposal site are specific to the 
anticipated waste stream. The type of waste (e.g., hazardous, non-hazardous), handling 
technology, and disposal site limitations (e.g., size, proximity to other uses) are used to 
determine the way in which the site would be managed. Sites should be designed and 
operated to prevent or minimize air emissions, such as methane, and liquid emissions, such 
as contaminated surface runoff and leachate. Soil gas collection systems, runoff collectors, 
~ l e a c ~ m l l a c b n s y ~ c a n l ? e ~ i n t o t k d e s i g n ~ t e ~ r e t h a t  
contaminant migration does not occur offsite. Additionally, compaction of the wastes and 
daily cover with materials such as clay or bentonite also aid in sequestering contaminants. 

Facilities must remedy releases that threaten human health and the environment (called 
"corrective action"). Corrective action may be required through the permitting process or 
through an enforcement order. 
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The extensive literature available from the USEPA provides comprehensive guidance on the 
management, treatment, and disposal of various forms of solid waste. 

2.3 ENVIRONMENTAL IMPACTS OF EXISTING POWER PLANTS 

The following sections present the environmental impacts of the power sector in accordance 
with World Bank Operational Directive 4.01. In keeping with these assessment guidelines, 
this section focuses on the environmental problems specific to the power sector. The 
assessment is based on a representative sample of selected worst case power plants located 
throughout the Dominican Republic where field visits and interviews were conducted. A list 
of the selected W t i e s  is shown in Table 2-3 and descriptions of plant specifications are 
included in Annex A. 

Consistent with the focus of the Power Sector Expansion Plan, currently under preparation, 
the main focus of this EA is on power generation from thermoelectric power plants. 
However, because 26 percent of the power generation in the Dominican Republic is produced 
by hydroelectric facilities, a hydroelectric plant, Valdesia I and 11, was visited by the EA 
t m .  The following impacts generally result fiom the construction and operation of 
hydroelectric plants: 

Water Quality. The most pervasive adverse impacts of hydroelectric plants are associated 
with water quality. Water quality can be affected by increased sedimentation resulting 
from induced erosion remains in the bed of water course and elsewhere in the watershed 
area, due to road building and clearance of vegetation; logging, and cultivation by people 
who have moved into the watershed areas as a result of the construction of the dam 
project. Water quality may also be adversely impacted by salt accumulation, 
eutrophication from weeds and biomass decay, increased turbidity, and pollution from 
agricultural, industrial, and human wastes. 

Biology. Aquatic biology, such as fisheries, is adversely affected by degraded water 
quality. Terrestrial biology is adversely impacted by clearing and inundation of trees and 
vegetation necessary for project construction. Hydroelectric facilities can also result in the 
reduction of biological diversity and destruction of endangered species. 

Land Use/Social. The adverse impacts associated with the change in land use directly or 
indirectly caused by the presence of hydroelectric facilities include the reduction of 
recreation and fishing opportunities, population influx, and linked social effects, including 
health, security, and impact on local culture. Health impacts often include water-related 
diseases such as schistosorniasis, onchocerciasis, encephalitis, and malaria. 

Air Quality. Adverse air pollution impacts attributed to fugitive dust emissions occur only 
during facility construction. Because the construction period can last for several years, this 
is a persistent impact which can adversely affect sensitive receptors. However, there are 
typically no adverse air quality impacts during plant operation. 

~ - ~ -- 
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The Valdesia I and 11 Plant, which was operating in 1993 at less than 50 percent of installed 
capacity, is constrained by the arid conditions in the Dominican Republic in the past five 
years. The reservoir is very low and the river bed below the dam is dry for a long stretch.'' 

Other conditions observed or reported by CDE officials at the plant were a significant 
amount of erosion at the river banks, loss of vegetation, and a significant amount of silt 
accumulation in the river.I2 The lack of water tends to exacerbate the potential impacts of 
hydroplant operation. For example, the effects of siltation on overall water quality in the 
river are more severe when the total amount of water is reduced. This impact in turn 
adversely affects the habitat necessary for the survival of fish. 

When responsibilities for gathering base data, planning, and monitoring impacts of 
hydroelectric plants are reaffirmed or modified, a country-wide program should be 
implemented by the agency entrusted with this charge. Any recommendations for mitigating 
existing impacts (e.g., re-vegetation) would require site-specific studies to identify the 
impacts and design the mitigation programs. 

2.3.1 Air Quality 

The imsct on air quality is determined by evaluating the relationship of maximum 
concentrations at ground level to ambient air quality standards. 

This section presents an assessment of the air quality impacts from the operation of existing 
fossil-fueled power generation facilities in the Dominican Republic. These power piants differ 
widely in age, type, and physical condition. Maintenance practices are generally deficient and 
the plants visited do not appear to be efficiently run. The newer plants, such as Wiirtsilii in 
Puerto Plata, Los Mina, and Itabo are in better condition than the older facilities, but these 
plants also exhibit signs of neglect and low maintenance. 

The only pollution controls on the existing facilities are cyclones and electrostatic 
precipitators (BPS) on the coal burning plants to reduce particulate matter emissions (except 
for Itabo, which has a baghouse). There is no control of sulfur dioxide emissions at these 
facilities. The sulfur content of the coal is about 1 percent by weight, and for oil, the average 
sulfur content is less than 3 percent; but the No. 6 heavy oil, which is also used, can be as 
high as 4.25 percent. Light oils burned in turbines contain less than 1 percent sulfur. 

In the absence of quantitative air quality measurements, visual observations indicate that air 
quality in the Dominican Republic appears to be good. Generally the high ventilation rates 
characteristic of the Caribbean trade wind regime dilute air pollutants and carry them out to 
sea. Hewever, pctiwlate matter enissiot?s from plants firing coal have occasionally rzsdttd 

I' Because data and studies on current conditions onsite and in areas affactoc. by hydroclcctric facilities were not 
provided by INDRHI, specifics on conditions are not presented. 

l2 Discussion with plant manager and Eduardo Martinez, CDE, March 11, 1994. 
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in nuisance reports of fly ash and fugitive dust in the local communities (see Exhibit 2-4). 
Because of the lack of air quality monitoring data for the island, dispersion modeling is 
carried out to assess the impacts of existing facilities. This impact analysis is described in the 
following sections. 

2.3.1.1 Im~act Assessment Methodolo~y 

The impacts of emissions from existing and future fossil fuel power plants on local air 
quality are determined by quantifying emissions from the plants based on reported operating 
characteristics, and calculating ambient air concentrations through the use of atmospheric 
dispersion models. To quantify the impacts, the following methodology is used: 

1.) Emission rates for a given plant are calculated using USEPA emission factors reported 
in the document AP-42 (EPA, 1985), multiplied by the operating rate. The emission 
factors in AP-42 are based on emission measurements made on a large number of 
plants operating throughout the U.S. In the calculation, actual operating rates are used 
and are expressed in grams per second as input to dispersion models. Detailed plant 
operating characteristics and emission estimates are given in Annex B. 

. In order to identify the plants representing the worst case air quality impacts, the 
emissions from all the fossil-fueled power plants in the Dominican IZepublic were 
estimated via calculation. The 1993 emissions from these plants are summarized in 
Table 2-6, expressed in pounds of pollutant per hour. Table 2-6 shows that two plants, 
Itabo and Haina, have much greater emissions than the others. Since these two plants 
represent the worst case air quality impacts, they were selected for dispersion modeling 
and subsequent impact analysis. 

3.) Maximum one-hour average ground-level concentrations of SQ, NO,, and PMlo are 
calculated using the EPA atmospheric dispersion model SCREEN 2 (Version 92245). 
To obtain multi-hour averages, the one hour concentrations are multiplied by wind 
meander factors recommended by EPA. The Itabo and the Haina plants are modeled 
separately, sixice they are separated by several miles with little opportunity for plume 
overlap, under the given wind regime. 

4.) It should be noted that emissions of carbon monoxide (CO) were not included in the 
modeling or analysis, since levels are extremely low as compared with the other 
pollutants and would not cause significant impacts. 

5.) Three meteorological scenarios are considered in the modeling analysis, assuming worst 
case staM dt ims,  mdaatz, and high ventiiatim scenarios. However, the worst 
case is highly unlikely due to the typical trade wind regime. 

6.) The total ambient air concentration is determined by adding the calculated maximum 
downwind concentration to a background pollutant concentration. In the absence of 
ambient air quality data in the Dominican Republic, the background levels are based on 
1991 monitoring data for San Juan, Puerto Rico. I 
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7.) This total ambient air concentration is tested for significance by comparing it to the 
USEPA ambient air quality standards presented in Section 2.2.1. 

Table 2-6 Estimated 1993 Emissions from Fossil-Fueled Power Plants (Ibs.Ihr.1 

PLANT So2 NO, PMIO 

Itabo (oil) 3774 586 249 
(4) 954 1524 582 

- - - - 

Haina 7578 1176 500 

Santo Domingo 364 56 24 

Puerto Plata 711 110 47 

San Pedro de Macorfs 1005 156 66 

Los Mina 761 100 10 

Timbeque 1 580 77 8 

Los Mina 76 1 100 10 

Timbeque 2 580 77 8 

San Pedro de Macorfs 422 56 6 

Santiago 148 20 2 

Falcon Bridge 1716 206 110 

Maximum downwind concentrations f ~ r  the existing power plants were calculated using the 
EPA model SCREEN 2 for a typical meteorological case, a high ventilation case, and for 
worst case meteorological conditions. Maximum pollutant concentrations were below the 
ambient standard (within acceptable levels) for all facilities except the 24-hr SQ standard at 
the Haina plant. This ambient standard would be exceeded downwind of the Haina plant 
under worst case stable meteorological conditions. It should be noted, however, that this 
condition rarely occurs in this region. 

The existing operating rates of all the plants range from 20 percent of installed capacity to 75 
percent. The Haina and Itabo plants are operating at a range of 40 to 50 percent of installed 
capacity. If all the plants in the system were to operate at 75 percent of capacity (a typical 
i d -  capcity for piants in the U.S. is 80 percent), aii the plants except for Haina and Patcon 
Ridge would be within acceptable levels for all pollutants. (See Table 2-7 for .Itabo plant.) 
Haina would continue to exceed the S G  24-hr standard and would also exceed the SQ 
3-hour standard under the worst case stable meteorological conditions. (See Table 2-8 for 
Haina Plant.) This is considered to be a significant adverse impact. Falcon Ridge, whichjs 
now operating at 20 percent capacity, would emit 6435 lbs./hr. of SQ at 75 percent of 
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installed capacity, which would exceed the SO, 24-hr standard, but would not exceed the 
3-hour standard. This is considered to be an adverse but not significant impact. 

I ~ Mitigation measures described in Section 6.1.1 would have to be implemented to reduce the 
impacts to i n ~ i g ~ c a n t  levels. 

/ Table 2-8 Air Emission Concentrations at the Haina Plant @dm+) 

FUELTYPE FUEL OIL 

Metromlogical Typical Highventilation . Worst Case 
Condition 

Pollutant SO2 NOS PMta SO, NOS PMu SO2 NOS PMIO 
3hr 24 hr annual 24hr 3hr 24hr annual 24hr 3br 24hr annual 24hr 

Backgrouod (I' 8 8 5 35 8 8 5 35 8 8 5 35 

Maximum Total 322 143 10 44 253 117 9 42 929 417 21 62 
Coac~uation 

Ambient 1300 250 100 150 1300 250 100 150 1300 250 100 150 
Standard 
"I Assumes Worst Case Meteorology and 4.25 wt 56 sulfur fuel " Based on USEPA standards, except for the 24-hr. S 4  World Bank standard 

2.3.2 Water Quality and Biology 

2.3.2.1 Water Ouality 

The impact on water quality is determined by evaluating the degree to which fiquid and 
thermal discharges from the plant facilities affect baseline (existing) levels of selected 
chemical constituents and water temperature and directly impact biological resources. 

Industrial discharges in the Dominican Republic are not regulated to any great extent and are 
not subject to rigorous review against regulatory guidelines. In interviews with engineers 
from CDE, it is apparent that only drinking water supplies are inonitored on a regular basis. 
It appears that monitoring at industrial facilities, such as at the existing power plants, is 
conducted to ensure that the cooling water is within operational guidelines for the plant itself, 
but not to determine compliance with environmental or other regulatory standards. 

There is, therefore, no apparent documentation on the quality of the cooling water discharge 
or any of the other discharges that are released from the existing power plants. In addition, 
relative volumes, flow rates, and sources of any other liquid wastes from the plants is 
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difficult to determine. With these shortcomings taken into consideration, no quantifiable 
impacts to water quality can be determined; only qualitative assessments can be made. 

It is possible that signifiwt thermal plumes are being created in the Iguaino River and in the 
ocean through discharges from the San Pedro de Macorfs and Itabo plant, respectively. 
During the site visits in February 1994 by the EA team, it was observed that the cooling 
water effluent was steaming significantly and the air temperature at the outfall was noticeably 
warmer than the surrounding vicinity. During an April 1994 visit to San Pedro de Macon's, 
the intake water temnperature was 28.1 "C and the discharge was 35.8 OC. According to the 
plant workers, the intake water temperature averages 31 "C in the summer and 28 to 29 OC 
in the winter. Cooling water discharge temperatures supposedly average 32 "C throughout 
the year. It is not known, however, if the temperatures observed and quoted are 
representative of other power plants in the Dominican Republic. 

The general practice in the Dominican Republic is for cooling water to be discharged directly 
into the receiving waters. In the absence of any discharge point diffusers or cooling towers, 
there is most likely a significant rise in ambient water temperatures adjacent to the cooling 
water effluent. This plume may remain buoyant for a distance from the discharge point and 
remain stratified and unmixed. In calm water, the plume may remain unmixed for a 
considerable distance, but that distance can decrease with increased wind and currents 
causing turbulence and mixing. 

The use of brackish to marine waters for cooling may lead to the fouling or clogging of 
supply pipelines, conduits, or tubing by the growth and eventual encrusting of marine algae 
and invertebrates on this equipment. A standard practice for removing this material is the use 
of solile type of biocide, such as hypochlorite or chlorine. It is possible that these compounds 
are being used at the existing facilities and then being disctrwged into the receiving waters 
without pre-treatment to neutralize the chlorine. 

Heavy metals may be leaching from various sources at the existing facilities. Heavy metals 
may originate from corrosion of p i p  caused by exposure to the marine water, leaching from 
improperly disposed fly ash, or even biocides that are copper-based. The specific constituents 
and concentrations in the effluent and receiving water are unknown. 

Surface water runoff from the existing sites apparently is collected in some type of drainage 
system and discharged directly to the receiving waters. This runoff would originate from any 
of the paved areas (parking lots, loading areas, storage sites) and unvegetated vacant land 
around the sites, thereby possibly contributing concentrations of any of the chemicals used at 
the plants, such as oils, grease, and suspended solids. It does not appear that there are any 
settling basins, grease traps, or monitoring locations associated with the discharge lines. 
Because the drainage system is open, it is likely that any sewer wastes such as waste oils, 
lubricants, solvents, and cleaners are disposed into the system. Storage areas for sodium 
hydroxide and sulfuric acid are not segregated from the rest of the plant and thus any spillage 
of these chemicals most likely also flows into these drains. 
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The dock at the San Pedro de Macorfs site shows evidence of oil spillage during fuel transfer 
operations (see Exhibit 2-5). This is evidenced by a heavy coating of black oil residue on the 
dock. According to the plant workers, it does not appear that there are oil spill prevention or 
contingency plans in place during fuel handling. Any spillage then goes uncollected and 
untreated into the Iguamo River, thereby contaminating the surrounding waters and sediments 
with various petroleum hydrocarbons. 

The coal pile at the Itabo site is completely open to the elements and not surrounded by any 
structures that would contain surface water runoff from the pile. There are no apparent 
drainage systems sc'ving the coal pile. It is most likely that in heavy rains, coal dust is 
washed from the pile and transported to the surrounding surface waters or ocean. 

The ash disposal area at Itabo, as described in Section 2.3.3 "Solid Waste Disposal," is 
inadequately designed to handle this type of waste. Due to the slope of the site and 
unrestricted disposal of unknown wastes and ash from the power plant, the surf8ce water 
runoff from the disposal area is dcely ti, be highly contaminated with various heavy metals 
from the ash and possibly organic compounds from the unknown waste, as shown in Exhibit 
2-5. 

Terrestrial Biology. Because guidelines for the protection ~f biological resources are still in 
the development stage within the Dominican Republic, existing power facilities were 
completed without consideration of the impacts to terrestrial flora and fauna. Therefore, it is 
not known whether the existing plants were built in significant habitats of any sensitive or 
special status plants or animals. 

The only impact to terrestrial biology that is apparent from a visual observation is associated 
with ash disposal at the Itabo site (see Exhibit 2-5). The disposal areas have not been cleared 
of native vegetation and they accept not only ash but a mixture of other solid waste materials 
as well. The vegetation remaining on the site does not appear to be healthy and is steadily 
being covered by the waste. Leaching of contaminants from the ash and other waste occurs 
with subsequent uptake by the vegetation both on and off site. This may lead to the 
bioaccumulation of contaminants such as heavy metals in roots, stems, leaves, and seeds, all 
of which can be eaten by the local fauna. Ingestion of the contaminated vegetation can lead 
to biomagnification of these chemicals in higher trophic levels, which could eventually lead 
to adverse population and community effects in, for example, local birds and mammals. 
These effects can include reproductive failure, reduced viability of young, deformities, and 
eventual loss of the more sensitive species. 

Aquatic Biology. As with the terrestrial biological rescarces, environmental regulations 
concerning the protection of aquatic resources have not been adopted. In addition, no surveys 
have been conducted in the intake/feceiving water around any of the existing power facilities. 
With this lack of information, it is difficult to determine the type and magnitude of impacts 
due to the existing plants. It can be assumed, however, that with the degraded water quality 
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being discharged from the hcilities, the resources of the receiving waters are beiig adversely 
impacted. 

It appears that there may be a significant thermal load from the cooling water effluent 
discharged into the receiving waters. Without monitoring, however, it cannot be determined 
whether this has significant biological effect. Some fisheries agencies in other countries, such 
as the island of Cyprus in the Meditenmean Sea, allow for a discharge to be up to 10 OC 
above ambient temperatures. It is not known whether this temperature differeildial above the 
ambient level is within the tolerance ranges of the fish(*$ present in the wateis ;mounding 
the Dominican Republic. There is, however, anecdotal evidence from the plant workers at 
San Pedro de MaconS that local fishermen are very successful at catching fish near the 
thermal plume caused by the cooling water effluent discharge. 

In addition to the impacts to aquatic resources caused by contaminants in the water column, 
it is likely that various fishes are being impinged or caught up against the intake screens. 
Other fishes may be sucked through the screens and become entrained in the intake system. 
If intake structures are located in important fisheries habitats, tlzis may be having a 
deleterious effect on fish populations in the localized area. 

2.3.3 Solid Waste Disposal 

Solid waste disposal impacts are determined by evaluating the extent to which disposal 
methods adversely affect soil, ground, and surface water quality, and create a potential public 
health hazard which poses a threat to people, animal, or plant populations in the affected 
area. 

The solid waste disposal practices in the Dominican Republic power sector follow no specific 
regulations or technical guidelines. The two primary solid waste streams produced from 
power generation at existing plants are coal ash and sludge material cleaned from fuel storage 
tanks. As demonstrated at the Itabo disposal site in Exhibit 2-6, wastes are indiscriminately 
discharged on land with little attention to siting criteria and subsequent environmental 
impacts to both the natural and human environment. There are both direct and indirect , 

adverse environmental impacts resulting from the current disposal practices. The direct 
impacts are contamination of soil surface and groundwaters, which may be succeeded by 
contamination of the food chain, and contamination of present and future drinking water 
supplies. 

The lack of control over solid waste streams 's the largest cause of impacts related to 
improper solid waste disposal in the power sector and is exacerbated by the absence of data 
regarding --.ask quantities and their chemical compositions. No on-site chemical analyses are 
conducted on solid wastes and the specific chemical composition is indefinite. Since the 
quantity of wastes generated in the power sector is not systematically recorded on a 
plant-by-plant basis, the total disposed quantity is also unknown. In the absence of analytical 
data and public health studies, it is uncertain to what degree these haphazard disposal 
practices have already impacted the natural environment and subsequently human health. 
Further, this lack of quantification makes the effects on the human and natural environment 
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greatly unpredictable. A potential problem, therefore, may not be noticed until it becomes a 
serious threat to the environment and human health. As the country develops its power sector 
and other sectors, these existing effects will only intensify as waste streams increase and 
diversify. 

Despite the deficit of quantified data, some general impact conclusions can be drawn for each 
of the potential solid waste streams. 

2.3.3.1 Coal Ash 

The composition of ash from the coal-fired plants in the Dominican Republic is dependent 
upon type of feed coal, boiler configuration, and, firing temperature. Particle size is 
determined by rlring conditions and pollution control efficiency. The primary coal source for 
existing coal-fired plants is Colombian coal which is of medium quality. A higher quality of 
coal would generate a lower quantity of ash. There are three basic types of ash: bottom 
ashlslag, mechanical hopper ash, and fly ash. Fly ash captured by electrostatic precipitators 
(ESPs) is the most common in the power sector. Although chemical compositions vary, 
heavy metals are always present in the fly ash. 

Although coal ash is generally considered non-hazardous in the U.S. when properly disposed, 
it contains substances that are leachable in potentially toxic quantities. Since no chemical 
analyses have been conducted on the ash disposed on land sites throughout the country, it is 
unknown whether the ash should be considered hazardous. The toxicity characteristics of the 
ash leachates are, therefore, also unknown. The levels of elemental concentrations in ash 
leachate vary considerably in U.S. studies and leaching patterns are different for the elements 
depending on the solubility properties of the constituents. Studies in the U.S. have 
demonstrated the leaching potential of metals such as lead, arsenic, barium, cadmium, 
chromium, mercury, silver, and selenium in toxic quantities.13 

Current ash disposal practices in the Dominican Republic power sector, as demonstrated at 
the Itabo disposal site, are directly impacting the natural environment by contaminating the 
soil and thus impacting vegetation growth cycles (see Exhibit 2-5). Heavy metal 
concentrations may be leaching into the ground and surface waters, adversely affecting 
biological resources. Further, the uncontrolled drainage at the Itabo disposal site may be 
significantly impacting the coastline by contaminating the seawater and adversely affecting 
the biological resources there. The residents near the Itabo disposal site may be directly 
impacted as they are permitted to travel the road adjacent to the site and scavenge the site for 
food. They may be directly ingesting the ash. 

Secondary or indirect impacts may also result from ash disposal practices. Resent a d  future 
drinking water supplies may be contaminated by metal concentrations leaching first into 
ground water resources and eventually migrating to surface waters. As observed at the Itabo 
disposal site, animals such as pigs, goats, cows, and chicken wander this area in search of 

l3 EPRI, 1983; Tripodi, et.al., 1980. 
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food and are likely ingesting the ash directly. In addition, due to the probability of the uptake 
of heavy metals by plants, the animals are likely contaminated by this route as well. As the 
metals bioaccumulate up the food chain, these animals, which are sources of food and milk 
for nearby residents, are contaminated with these potentially hazardous metals such as lead, 
vanadium, and chromium. 

In power plants using oil as the primary or secondary fuel source, an asphaltic material is 
removed from on-site fuel storage tanks when the tanks are sporadically cleaned. The sludge 
material is indiscriminately placed in open pits (see Exhibit 2-6) or is pumped directly from 
the tanks into unlined underground storage pits. The unmanaged open pit disposal areas 
observed at the Puerto Plata plant are located next to the storage tanks on a hill with a 
natural slope towards the sea. This disposal site is in close proximity to residential 
settlements and a historic building, which is reportedly a tourist attraction. At the Los Mina 
plant, the sludge is pumped directly from the tanks into unlined underground pits where it is 
free to contaminate the surrounding soil and ground water resources. 

This asphaltic or sludge material is a mixture of the heavier hydrocarbons, relatively small 
amounts of water, and inorganic material such as sand. The potential impacts of these current 
disposal practices to soil and ground surfhce waters depend on the quantity of sludge applied 
to the land and the soil type, its permeability, and attenuation capacity. Generally, many of 
the higher hydrocarbons present in the sludge material have a low water solubility and adhere 
strongly to the soil and are thus not readily mobile in it. It is possible, however, that 
contaminants such as lead and vanadium leach into groundwater resources. The affected soil 
will not support any vegetation and surrounding vegetation may be destroyed where 
contaminants migrate. The affected soil will have an accumulation of metals such as 
chromium, copper, lead, zinc, and vanadium. At existing facilities, the large quantities of 
this material applied to the soil will result in larger accumulation and therefore increase 
migration of these contaminants to surrounding soil and ground and, eventually, surface 
waters. 

2.3.4 Land Use/Social 

Land usJsocial impacts are determined by evaluating the compatibility with surrounding 
uses; the ability of the site to accommodate the power plant in terms of traffic, noise, and 
visual impacts; the effects on aesthetic resources vital to areas with intensive tourist and 
recreational uses; and the availability of necessary infrastructure such as access roads and 
ports. Social impacts are determined by the relocation of existing residential and commercial 
establishments, disruption of established communities, the to p h l k  health, and the 
effects on quality of life and changes to employment. 

There are no land use management guidelines or procedures in the Dominican Republic, and 
in their absence, non-industrial uses are permitted adjacent to the power generation facilities. 
The two uses most seriously affected by these land use practices are residential and 
recreational/tourism. 
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Although many plants are in primarily industrial areas and are dedicated sites, sporadic 
residential settlements such as shacks or rundown detached homes occur along the facility 
.perimeter fence line. For example, at Timbeque, shacks are located up against the fence line, 
approximately 8 meters away from 2 gas-turbine generators (see Exhibit 2-7); at the Santo 
Domingo plant, the immediate area is industrial in nature, yet residential units surround the 
plant and residents are permitted to use the plant access road; at San Pedro de Macoris, 
residential settlements are located just over the fence line approximately 500 meters away 
from the plant. Residential uses are also permitted next to disposal sites as observed at both 
the Itabo ash disposal site and the Puerto Plata open pit disposal area, which is located in 
close proximity to residential settlements. 

The aesthetic quality critical to the economic value of recreation and tourist areas is 
adversely affected by the improper siting of plants in proximity to these areas. The most 
striking example of this adverse impact is the Puerto Plata plant located in an area of 
substantial tourism (see Exhibit 2-7). Fuerte San Felipe, a historic building of touristic value, 
is located only 15 meters away from the plant boundaries, fuel oil storage tanks and large 
open sludge pits. The plant is located approximately 500 meters south of the Maledn road 
running along the rocky shoreline and 200 meters west of the center of a town that is a point 
of interest and shopping center for many visitors. Plant emissions blow directly over the 
town and the higk stack and brownish plume of the Puerto Plata plant, located atop a hill, 
are atso visible from many tourist locations such as the hotels along the Costamber and 
several historic buildings. 

Although the extent to which tourism is directly impacted by poor land use management 
exemplified by the Puerto Plata plant is difficult to quantify in monetary terms without 
extensive studies, it is clear that the lack of land use management practices compromises the 
value of recreational resources. 

The direct adverse impacts to residential settlements are, depending on their severity, either 
nuisance impacts affecting the quality of life or serious impacts to public health. The 
residential settlements are exposed to nuisances such as low-level noise from generators, 
industrial traffic, and plant operations; dust from industrial traffic; poor air quality 
surrounding the plant; and aesthetic concerns such as stack plume, poor plant maintenance, 
disposal of scrap metal, minor oil spus, ad coal dusL Aggqatd, tlrese nuiszmxs 
adversely impact the quality of life at these locations. 

These nuisances, however, in more severe quantities may also significantly impact public 
health. Although studies evaluating such health impacts have not been conducted, and noise, 
air, and water quality have not been monitored, qualitative conclusions can be drawn 
regarding the potential. health impacts to the nearby residents. Residents' health is adversely 
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affected by continuous noise levels greater than 65 Ldn14 (HUD, 1992) exemplified at the 
Timbeque plant. The careless handling of fly ash at the plant at San Pedro de Macoris has 
resulted in undetermined amounts of ash spilling into the storm gutters and onto the vegetated 
area of the proposed site where animals are free to graze and drink from stillwater ponds. 
The type and extent of these existing and other impacts such as noise and air quality on the 
residents living approximately 500 meters southwest of the plant is unknown. Howeqer, 
during field research, a plant employee indicated that he h e w  of residents with respiratory 
problems apparently caused by intake of the ash. In addition, living in close proximity to 
power plants subjects residents to the potential serious consequences of plant accidents such 
as fire, explosions, fuel oil spills and power line and power station accidents. However, the 
single greatest impact resulting from these land use practices is the effects of unmanaged 
disposal and handling of waste materials, in particular fly ash, on human health as described 
in detail in Section 2.3.3, "Solid Waste Disposal. " 

2.4 ENVIRONMENTAL COMPLIANCE CONSTRAINTS 

Several factors contribute to the lack of compliance in the Dominican Republic power sector 
with internationally accepted environmental standards such as those outlined in Section 2.2, 
"Existing Environmental Impact Norms." These constraints, consisting of economic, 
maintenance, and reporting/monitoring factors, severely limit the capability of the Dominican 
Republic to develop and operate facilities in an environmentally responsible manner. 

Economic constraints are the primary factors inhibiting environmental compliance in the 
power sector. The following problems result from a lack of properly applied funding and 
contribute to the environmental degradation in the Dominican Republic: 

Inadequate retrofit with modern pollution control equipment (direct cost of additional 
units, but also the cost of fitting it into existing operations) 

Inadequate number of qualified persorind and training of less qualified employees to 
operate and maintain existing plants at maximum efficiency to achieve substantial air 
quality benefits 

Inability to use higher quality fuels (coal and higher quality petroleum distillate) in 
order to reduce the volume of plant emissions 

Lack of maintenance of non-essential equipment and systems, rmlting in low 
efficiency operation and compensation for equipment defects, and equipment repair 
only when plant operations are threatened (see Exhibit 2-8) 

l4 M n  is the 24-hour average sound level, in decibels, ot~tained from the accumulation of all events with the 
addition of 10 decibels to sound levels in the night from iO p.m. to 7 a.m. The weighing of nighttime events 
accounts for the usual increased interfering effects of noise during the night, when ambient levels are lower, 
and people are trying to sleep. 
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Poor maintenance results from insufficient funds to maintain plant efficiency and to 
adequately compensate employees so that care is taken not to dispose of scrap metal, 
equipment, building materials, and trash on the plant site. 

An equally important factor contributing to the lack of environmental compliance in the 
Dominican Republic is the absence of a coherent environmental institutional structure to 
effectively promulgate and enforce environmental standards. There is no system in place that 
requires the power sector to monitor or report environmentally significant information such 
as the quantity and quality of air quality emissions and solid waste streams. Therefore, there 
is no incentive or reason to collect information that is not perceived by plant management to 
be essential to plant functioning. The limitations of the environmental institutional framework 
are further described in Section 3, "The Dominican Republic Environmental Institutional 
Framework. " 
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3. THE DOMINICAN REPUBLIC ENVIRONMENTAL XNSTITUTI0PU.L 
-WORK 

Environmentally sustainable development of power sector projects in the Dominican Republic 
will depend on the integration of an environmental management capability into the country's 
institutional and regulatory frame:~~ork. This section presents an overview of the current legal 
and regulatory situation in the o~unt~y.  A detailed review of all laws, regulations, and 
environmental agencies is beyond the scope of this EA. Therefore, the analysis in this section 
is based on a review of previously completed reports and studies, and interviews of the EA 
Team in March and April, 1994 with agency staffs and key environmental committee members 
in-country (see Section 9, "Organizations and Persons Consulted"). 

3.1 POLICY AND LEGAL FRAMEWORK 

A clear, national environmental policy based in law is essential to incorporating environmental 
concerns into planning and development and to ensuring appropriate environmental protection 
and management. 

3.1.1 Existing Envirorimental Policy and Laws 

The first policy initiative to integrate environmental management into the Dominican Republic 
governmental framework was formulated in the 1992 United Nations Conference for 
Environment and Development (UNCED) report. In that initiative, GODR supported the concept 
of sustainable development, elaborating on critical environmental problems such as deforestation, 
unregulated industrial poll.ution, and the declining quality of life, including health and education. 
The UNCED country report presented a cohesive environmental strategy addressing land use, 
sustainable natural resource development, institutional and human resource development, and 
financing of environmental programs and pmjects. Consequently, the preparation of several plans 
was undertaken with support from the international donor conmunity: the Tropical Forestry 
Action Plan; the National Tourism Development Plan; the Water Resource National Plan; the 
National Health Plan; and the National Potable Water and Waste Water Plan. The status of these 
plans is unknown at this time. 

At present, there is no comprehensive environmental law in place, but some existing laws and 
resolutions contain policy statements or isolated standards pertaining to various aspects of the 
environmental quality. The Public Health Law (1956) regulates all aspects related to public 
health, such as contamination of potable water, solid waste disposal, and water and food 
contamination. Law 128 (1988) prohibits the import of certain types of solid wastes into the 
Dominican Republic. Law 217 (199 I), to be administered and enforced by the State Agriculture 
Secretariat, prohibits the im-port or commercial use of certain pesticides and o t b ~ r  ptentially 
dangerous chemicals. 

There is also enabling legislation for agencies and commissions charging them with responsibility 
for a particular aspect of environmental quality. This legislation does not generally contain a 
strucbral governmental framework for execution of these responsibilities. Annex C lists these 
agencies and their enabling legislation. 
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Discussions with agency staffs and key environmental committee members1 indicate that there 
is growing environmental awareness and concern among the Dominican public. Individuals from 
these staffs and others have been identified as being qualified to participate and perform as part 
of the new institutional and regulatory framework resulting from the passage of the proposed 
environmental law. 

3.1.2 Proposed Environmental Policy and Law 

The comprehensive environmental law, "Ley de Protecidn y Calidad Ambiental," which sets 
forth national environmental policy, has been drafted and is currently awaiting Presidential 
approval before being submitted for Congressional approval. 

Purpose of the Law 

The fundamental purpose of the environmental law is to protect, defend, preserve, and restore 
the environmental quality of all natural resourws. The law addresses all aspects of environmental 
quality; designates La Comisidn Nacional para el Medio Ambiente as the environmental 
oversight agency; and stipulates enforcement provisions and penalties for violations of 
environmental norms. The law emphasizes the rational use of resources and directly prohibits 
any public or private actions that would contribute to the degradation of air, water, and 
land-based resources. The law does not set forth practical guidelines for policy implementation. 
Provisions such as specific agency responsibilities and protocols for agency coordination, review, 
monitoring, and enforcement have not yet been drafted. 

Same of the Law 

The water quality provisions in the proposed law require permits to use national waters; direct 
the establishment of water quality protection zones for water bodies already seriously degraded; 
prohibit industrial and other contaminating dixharges into national waters; and, in thc absence 
of municipal capacity, obligate all industries and major developments (including hotels) to be 
responsible for providing their owil adequate wastewater disposal syskms. To address air 
quality, the law identifies particular emission types and their potential sources to be regulated 
to avoid r'.eterioration and degradation of air quality. The law identifies the preservation of 
biodiversity as a goal and the protection of specific ecosystems as a national priority. Native 
flora and fauna are also afforded protection. Flora and fauna species of national interest and 
protection are cataloged. Land use and solid waste disposal are also regulated in the proposed 
law. The Comisi6n Nacional para el Medio Ambiente is required to develop a national zoning 
plan. Also required is a solid waste disposal plan which coordinates collection with communities 
and requires disposal in areas with minimal permeability in order to prevent leaching. 

1 Hector Guiliani Cury of Equipo T&nico on March 7, 1994: Eleuterio Martinez of ONAPLAN on March 
11, 1994: Dr. Antonio Thomm of Comisidn Nacional para el Medio Arnbiente on Match 13, 1994. 
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3.1.2.3 Peqonsible Agencies 

The proposed law endows the Comisi6n Nacional para el Medio Ambiente with all aspects of 
envimnrnmtal oversight and sets forth its responsibilities. Most importantly, the Comisi6n 
Nacional WA d Medio Ambiente will be responsible for setting environmental norms, rules, 
and ~~~ulatiotls; reviewing environmental and social impact statements; and, in general, 
ca.1=~31~~tillg all government and private sector actions related to environmental quality. Its 
orgai~i?ational structure will incorporate the relevant existing agencies so that, in theory, it will 
have adn~strative oversight of these agencies. Specific responsibilities of existing or new 
agencies still have to be defined. Agency coordination guidelines for compliance activities such 
as permit review procedures must still be identified. 

3.1.2.4 Guidelines and Procedure 

Environmental norms, to be developed by the Comisi6n Nacional para el Medio Ambiente, 
include such standards as air quality emission limits, effluent discharge types ;-ad limits, noise 
levels specific to land use, and conservation standards for ecosystem yreservation. An 
Evaluaci6n de Impacto Ambiental y Social (EIAS) will be required before a license is granted 
to execub a project that may have a potentially adverse impact on the environment. The law 
identifies some of the types of projects and activities that will require impact statements, such 
as airports, ports, power plants, and other major projects. It also outlines required sections for 
EIASs, such as detailed project description, description of the area of impact, identification of 
project alternatives, and prediction of impacts. The law also makes extensive provisions for 
public ~eview of the EIAS. 

3.1.2.5 Com~liance and Enforcement 

Although the law is spziiic regarding legal sanctions for noncompliance with its provisions, 
individual campilriiace a1d enforcement responsibilities of the agencies are still to be identified. 

3.2 EXISTING REGULATORY FRAMEWORK 

3.2.1 Current Responsible Agencies 

Currently in the Dominican Republic, the responsibilities for environmental protection are 
distributed among qurnerous government organizations. As shown in Annex C, approximately 
26 agencies or commissions are responsible for regulating some aspect of environmental quality. 
There is no designated agency for air quality or industrial waste management. Several 
organizations were created by Presidential Decree tc study specific environmental issues. These 

- agemb lack operating budgets and aslthority to regulate the problem fur whieh they are 
responsible. There are also a number of agencies responsible for planihg, development, and 
protection of natural resources, such as the Subsecretaria de Estado de Recursos Naturales 
(SURNEA-SEA), the Direcci6n General Forestal (DGF), the Instituto Nacional de Recursos 
HidrAulicos (INDRHI), and the Direcci6n Nacimil de Parque @NP). 
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These organizations have overlapping missions and responsibilities, and the institutional 
relationship between organizations remains legally and administratively undefined. For example, 
it is the joint responsibility of several organizations to formulate environmental policy and 
strategies, and several are also involved in the parallel development of environmental standards 
and norms. The regulation of industrial effluents is a conspicuous example of agency duplication 
and redundancy, with Institute Nacional de Aguas Potables y Alcantarillados (INAPA) in charge 
of planning and construction of potable water systems and Corporation de Aguas y 
Alcantarillado de Santo Domingo (CAASD) responsible for the administration and development 
of potable water systems in Santo Domingo. Both agencies, along with INDRHI, have 
responsibilities for regulating industrial discharges as well as management of potable water 
supply. The apparent lack of coordination and information-sharing between the existing 
organizations indicates a need for an effective method for assigning responsibilities among 
agencies. 

The responsibilities fix national environmental management and planning are also distributed 
among several organizations. A brief description of the organizations that are directly charged 
with the task of environmental management follows: 

Oficina Nacional de PlW1caci6n (ONAPLAN). The Environmental Department of 
ONAPLAN, the national planning agency established in 1967, is in the process of 
formulating national environmental policy and plans, including the Territory Master Pian, 
the Ozama River Clean Up Plan, and Environmental Protection Standards. 

La Comisi6n Cumbre de Tierra. Following the United Nations Earth Summit in 1992, 
this Comisi6n was formed by Presidential Decree 340 to carry out Agenda 21 and the 
resolution of the UNCED conference. The president of the Comisi6n is the Vice 
President of the Dominican Republic, and the Comisi6n executive director is the director 
of ONAPLAN. According to Agenda 21, the Comisi6n is responsible for developing the 
nation's environmental strategy by coordinating all of the Dominican Republic's agencies 
and commissions. The Comisi6n is also preparing to develop national environmental 
standards. 

La Comisi6n Tecll'ca Ecol6gica. Created by Presidential Decree 226 in 1990, the 
Comisi6n T e c h  is responsible for policing the pollution of water quality resources 
caused by solid waste, chemical, and industrial pollution. In the absence of a legal 
regulatory framework or monitoring system, the Comisi6n Tecnka has acted as 
environmental police, collecting RD$20 million in fines from polluting industries. The 
Comisi6n Tecnica is preparing to develop technical standards and environmental norms. 

La Comisidn Nachal  para el hledio Ambiente. La Coinisit? W i m d  pan el bI&o 
Ambiente, created in 1987 by Presidential Decree 157, is the agency whose mission most 
resembles that of an environmental oversight agency. The Comisi6n is currently 
responsible for the control, reduction, and elimination of activities that are harmful to 
human health and the ecosystem. 

-- 
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3.2.2 Current Guidelines and Regulations 

Curren~, in the Dominican Republic, a process for the screening, preparation, and review of 
EIAS does not exist for power plants or any other projects that may adversely impact the 
environment. This means that environmental and social considerations are not included in power 
project development. There is no public involvement, and no mitigation measures are required 
to offset any adverse impacts. Further, since EIASs are not required for public or private 
projects, there is a substantial lack of data on baseline conditions for water quality, air quality, 
wetlands, biological resources, land uses, and other important resources. 

Environmental regulations are scattered among separate agencies and are reported to be both 
redundant and technically inconsistent. Consequently, environmental permitting processes for 
water quality discharges, air emissions, and other relevant impacts associated with power plant 
operation and development do not exist. There are no air quality emission limits or ambient air 
quality standards, nor are there any provisions directly regulating the disposal of potentially 
hazardous wastes, such as coal ash and sludge material. There are water quality standzi,fds and 
industrial discharge standards which have been developed. NORDOM 436 establishes a set of 
physical and chemical norms for industrial effluents with which responsible industries should 
comply. NORDOM 1 establishes the required potable water quality norms. These existing water 
quality standards and regulations are detailed in the report "Red Nacional de Monitoreo de 
Calidad de Aguas para la Repiiblica Domini~ana."~ In the absence of permitting processes, it 
is unclear how these existing water quality standards for human drinking water, industrial 
effluent standards, and the provisions for potable water quality established in the Public Health 
Law (1956) are implemented, if at all, by responsible agencies. 

3.2.3 Current Compliance and Enforcement 

In general, compliance with the few existing environmental laws, regulations, and standards is 
reported to be weak and highly inconsistent. The absence of an administrative process to both 
inform potential industrial applicants of the standards in place and to ensure compliance via a 
permitting process severely inhibits compliance with any pronulgated standards. Some existing 
power plants do conduct monitoring of discharges. For example, the San Pedro de Macoris plant 
monitors temperature of the plant outfall to the receiving body of water. However, these results 
are not systematically recorded, nor are they reported because there are no compliance 
requirements or enforcement mechanisms. 

3.3 ISSUES IN THE ENVIRONMENTAL LEGAL AND REGULATORY FRAMEWORK 

The extent of the existing institutional constraints to environmental management in the 
Dominican 2epblic has baa M b e d  in se)re=d sttidies and reIw,rts such as The Country 
Environmental Profile (USAID, 1981); Dominican Republic Issues and Options in the Energy 
Sector (ESMAP, 1991); Dominican Republic National Report (prepared for the UNCED 

MDRHI, Informe No. 63, (April, 1993). 
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Conference, 1991) Dominican Republic; and Environmental Issues Paper (World Bank, 1993, 
an unpublished report). 

The current kstitulional capacity of the Dominican Republic is weak due to unclear and 
undefined nzcion?): environmental policy, limited human and financial resources, and severely 
fragmenteri organizational structure. The lack of a financially and legally sanctioned 
environmental policy-making body has resulted in ad hoc national environmental polices and 
management. The current implementation of environmental law and policy in the Dominican 
Republic does not facilitate the incorporation of environmental or social objectives in economic 
developmznt, planning, budgeting, and decision-making. The commitment to a clear national 
environmental policy has only recently begun. 

Environmental laws and standards regarding resource use, resource protection, environmental 
quality, pollutant discharge, waste disposal, and facility siting are weak or nonexistent. Further, 
there is an absence of regulation to implement the few existing laws, which rnakes compliance 
unrealistic. The absence of an environmental assessment proce.9~ results in projects which do not 
incorporate interdisciplinary environmental issues or community participation. Institutional 
functioning is also constrained by inadequate operating budgets and lack of environmental 
training and management at the agency level. 

The environmental agencies appear to be isolated and not integrated into the economic 
development planning and daision-making for projects in all sectors. Thus, existing agencies 
have little opportunity and incentive to share information and coordinate and integrate 
responsibilities, which compounds the problem of redundancy and conflict. Further, it is difficult 
to discern which law is in effect and which agency is in charge. It is also difficult to distinguish 
between those regulations and agencies that may be effective in protecting some aspect of 
environmental quality and those that are extraneous. Overall, the institutional structure in the 
Dominican Republic lacks the capacity to ensure compliance and enforcement of standards. 

The weak institutional capabilities discussed above at once contribute to and are exacerbated by 
a lack of information regarding existing environmental problems. Potentially significant 
environmental problems are not noticed until they become a serious hea t  involving irreversible 
change. This information gap is caused by the absence of monitoring systems, public awareness, 
an effective environmental management system, and enforced technical standards. Preventative 
action intended by the proposed environmental law and management system recommended in this 
document will be difficult with this serious lack of data. Identification of the existing 
environmental problems and environmental baseline data will be important to environmental 
protection during the devehpment of the environmental management capacity. 

The regulatory and irtstitutimal f r a m m k  proposed by the envinmmentai law is, clearly, a 
much needed first step to achieving a comprehensive approach to sustainable development of 
natural resources and environmental protection. The next task will be implementation of the 
proposed law by installing an organizational structure to ~pport its requirements and developing 
measures to achieve significant institutional improver ,nts. 
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4. REVIEW OF THE POWER SECTOR REGULATORY FRAMEWORK 

4.1 INSTITUTIONAL FRAMEWORK OF THE ENERGY SECTOR 

The agencies that participate in energy policy formulation and planning in the Dominican 
Republic are the Consejo Nacional para la Energia (CNE) and the Comisi6n Nacional de Politica 
Energ6tic.a (COENER), which advise the Office of the President on energy policy matters. Until 
now, the operational responsibilities for national power generation, transmission, and distribution 
have been met by the Corporaci6n Dominicans de Electricidad (CDE). The Technical Group 
pmvides technical assistance to CNE in the current transition to a privatized power sector. 
ONAPJAN also has energy planning functions as part of its national economic planning 
responsibilities. Recently, in order to facilitate and promote private sector participation in 
r.-, -tricky generation, the Directorate for Development and Regulation of the Electrical Energy 
Lluustry was created. 

4.2 CURRENT POWER FACILITY ENVIRONMEImAL P E R . G  PROCEDURES 

In the absence of a cohesive environmental strategy, comprehensive Environmental Law, and 
an inclusive environmental oversight agency, power sector policies do not consistently integrate 
environmental asF -3ts. For example, considerations of air and water quality and solid waste 
disposal are not incorporated into power sector project planning and site selection. There are 
neither emission standards for power-related pollution nor environmental permitting procedures 
for plant operations. Currently, there is no government mechanism to ensure compliance should 
standards be developed on a case-by-case basis. 

4.3 PROPOSED ENERGY REGULATORY AND INSllTUTIONAL FRAMEWORK 

A .  integral component in the Dominican power sector reform is the proposed "Ley General de 
Electricidad" (Energy Law), which is currently under review by the Congress. This law 
establishes comprehensive reform of all aspects of production, transmission, distribution, and 
commercialization of electricity. It also revises the organizational functions of the State toward 
accomplishing efficient policy development and implementation. 

4.3.1 Purpose and Scope of the Law 

The fundamental purpose of the law is to ensure effective energy development with the optimal 
use of resources; promote private sector participation in the development of the energy sector; 
integrate the consideration of environmental aspects in energy development; promote fair 
competition in energy sector development; regulate prices to reflect a competitive market; 
prohibit monopolistic practices which inhibit competition into the production and 
commercialization of energy; and redefine the essential function of the State to be the promoter, 
regulator, and facilitator of effective energy production. 
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4.3.2 Responsible Agencies and Environmental Review Protocol 

According to the proposed Energy Law, the organizations responsible for regulating the 
electricity subsector will be the Comisidn Nacional de Energia and La Superintendencia de 
Electricidad, both new organizations created by the law. The Comisidn Nacional de Energia, 
reporting to the Office of the President, will be responsible for energy policy development and 
oversight of the entire energy sector to ensurs its proper functioning within the goals and 
objectives of this law. The Superintendencia will make recommendations to the Comisi6n 
Nacional de Energia and will be responsible for all aspects of implementation of energy sector 
development policy. Among its many functions, the Superintendencia wil l  analyze and supervise 
electricity prices and tariffs; supervise the fulfillment of technical rlorms and standards of 
electricity production, transmission, and distribution; and apply fines and penalties for infractions 
of regulations and norms. 

An application for a "concesi6n definitiva" (an authority to corrstruct or operate an electric 
works) would be submitted to the Superi~::!ldencia for review and. evaluation. The application, 
plus the Superintendencia's recommendations for approval or rejection of the project, would be 
forwarded to the Comisidn Nacional de Energia. If approved by the Comisi6n Nacional de 
Energia, the application is forwarded to the Office of the President for final authorization. If 
approved by the Office of the President, the applicant would be granted certain rights usually 
restricted to the public domain and authorized to construct and operate an electricity works 
subject to the provisions of Energy Law. 

4.3.3 Environmental Guidelines and Procedures 

Included in the application for authority to construct and operate submitted to the 
Superintendencia, there must be a study assessing the environmental impacts of the proposed 
installation and the applicant's proposed methods to mitigate these impacts. The law requires that 
these mitigation measures comply with provisions and norms set forth by 'the appropriate 
organization." For example, air emissions abatement measures must be in accordance with air 
quality emission limits, and mitigation of water quality impacts must adhere to the water quality 
standards. Since this environmental assessment is part of the application package, environmental 
considerations are, theoretically, incorporated into the project evaluation process. The law, 
however, does not indicate that the applicant would have to reevaluate the findings and proposed 
mitigation of the assessment if certain impacts have not been identified or if proposed mitigation 
measures are determined to be inadequate to sfYset adverse impacts. 

Although there is no specific environmental permitting process set forth in this legislation, the 
law includes a general requirement that the Comisidn Nacional de Energfa 'dictate norms to 
protect environment and eco1ogy u ~ ~ d e f  which aU energy enterprises will be subject to 
compliance. " However, the law does not indicate what environmental resources (air, water, land 
use) these norms will address or how thqv might be developed. For example, the law does not 
mention coordination with any of the four existing environmental organizations, or the potential 
role of the Comisidn Nacional para el Medio Ambiente. 
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4.3.4 Environmental Compliance and Enforcement 

The law requires companies who are granted the authority to construct and operate plants to 
comply with all environmental norms and regulations. The Superintendencia is given the 
authority to enforce technical norms dictated by the Comisi6n Nacional de Energfa and oversee 
compliance with these norms. The law does not specify implementation provisions for the 
Superintendencia's required compliance oversight functions, such as an environmental permitting 
and review process. The law also does not address enforcement mechanisms such as monitoring 
and inspection of mitigation measures identified in an approved permit to operate. Although the 
assessment of environmental impacts and mitigation measures is included in the application for 
authority to construct and operate a plant, the law does not obligate the Superintendencia or the 
Comisi6n Nacional de Energfa to reject applications that do not mitigate environmental impacts 
to the proscribed standards. In addition, the law does not elaborate on how the Superintendencia 
might integrate its oversight and review responsibilities with other organizations listed in Annex 
C. 

4.4 ENVIRONMENTAL ISSUES IN THE POWER SECTOR REGULATORY 

Weaknesses in the energy sector institutional framework resemble the institutional fragmentation 
in countrywide environmental management functions. Currently, the institutional responsibilities 
in the power sector are inadequately defined, which results in lack of coordination and follow-up 
and overlap of agencies. Policies and programs are inadequately prepared and coordinated within 
appropriate agencies, and projects are selected without proper environmental considerations. 
Given the current institutional and regulatory framework, special interim measures will have to 
be undertaken to ensure that the mitigation measures proposed in this Sectoral EA will be 
effectively implemented and enforced. 

The incorporation of environmental considerations into energy development policy and the 
requirement of an environmental assessment prior to the granting of authority to construct and 
operate a power plant by the Energy Law is encouraging. However, if the responsibilities of the 
Comisidn Nacional de Energfa and the Superintendencia to develop and enforce norms to protect 
environmental quality go undefined and uncoordinated with other relevant agencies, the current 
problems of technical and administrative duplication and conflict will be exacerbated. Close 
coordination between the implementation procedures for the Energy Law and the Environmental 
Law will be extremely important in realizing genuine environmental benefits. The Comisi6n 
Nacional de Energfa and the Superintendencia must develop a rational, consistent protocol for 
the development of environmental standards and a mechanism for permitting and enforcement. 

-In addition to the challenges of developing effective institutional arrangements, there are 
potentially problematic issues in the application review process as defined by the Energy Law. 
First, the inclusion of an environmental assessment and mitigation plan in the application does 
not guarantee an environmentally sound evaluation by the Superintendencia or the Comisi6n 
Nacional de Energfa before a recommendation and final authorization is granted to construct and 
operate a plant. Second, even though the application review process theoreti~ally provides for 
the integration of environmental criteria into the project selection process, it is not an adequate 
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substitution for enforcement. Third, the incentive to adequately weigh environmenkil implications 
in energy policy planning and specific project planning has not yet been provided. Issues such 
as the degree to which proposed mitigation measures adhere to established standards and how 
environmental costs are weighed against the benefits of electricity production will be critical in 
achieving environmentally sound project development . 

Since the Comisidn Nacional de Energfa and the Superintendencia are the agencies responsible 
for energy policy development, implementation, and environmental assessments, it ir extremely 
important that objectivity be maintained in the accomplishment of these two tasks. In order to 
fhcilitate objective review and approval of the environmental assessment, the Superintendencia, 
in its review of the "concesidn definitiva," should not be solely responsible both for the 
environmental evaluation and the appraisal of the project from an energy development 
perspective. An additional detailed environmental review process should take place using outside 
agencies. 
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5. ENVIRONMENTAL IMPACTS OF PLANNED FACILITIES 
AND ALl'ERNATnTEs 

5.1 DESCRIPTION OF PLANNED FACILITIES 

The Dominican Republic Power Expansion Plan is currently in the process of being prepared. 
This EA will be input to the plan. In order to prepare this EA, four locations were identified as 
priority sites for the development of two 125 MW generation units. It is assumed that the two 
125 MW units may be developed on any one or two of the four potential sites: AndrMBoca 
Chica, San Pedro de Macorfs, Puerto Viejo de M a ,  and Itabo. 

These locations (see Exhibit 2-3) were identified by the Equipo Tecnfco as being the most 
feasible according to physical and operational development criteria such as port access, water 
availability, ground transportation, and other infrastructure access. The four sites are used to 
analyze and describe potential environmental impacts of new facilities and to recommend 
mitigation measures to be incorporated into future power plant projects. These impact 
descriptions, as well as mitigation measures recommended in Section 6, can be generalized to 
other sites with similar characteristics. A description of each of the priority sites is provided 

5.1.1 Andr- Chica 

This proposed site is located in And& along a scenic ocean shoreline on the western side of an 
existing sea port (see Exhibit 5-1). Although no exact site boundaries have been determined, two 
possibilities for plant location exist at the And* site: a land-based site located along the rocky 
shoreline and a floating plant site, approximately 0.2 to 0.5 kilometers from the shoreline. The 
port and its immediate vicinity is industrial in nature with a sugar refinery, water treatment 
plant, and undedicated garbage dump located in the area. Boca Chica, a densely developed, 
popular tourist and local recreation area is located approximately 3 kilometers to the east of the 
priority site at And&. 

5.1.2 San Pedro de Macoris 

The priority site in San Pedro de Macorfs is a site neighboring an existing power plant. The site 
is located along an existing port of the Iguamo River (see Exhibit 5-2). The port and land area 
surrounding the site is industrialized with a cement factory located directly across from the 
existing plant. There are some residential uses nearby to the proposed site. The site itself has 
scattered vegetation, short trees, and grasses, and is currently used as grazing for anirnals such 
as goats and pigs, which are sources of food and milk for the nearby residents. 

5.1.3 Puerto Viejo de AzCa 

The priority site in Puerto Viejo de M s  in an undeveloped natural area on the coast (see 
Exhibit 5-3). The only development nearby is an LPG plant. Vegetation is sparse and views 
inland are of flat land and somewhat elevated hills. The site does not appear to have a major 
potential for residential or tourist development. 
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adjacent to the existing Itabo plants containing two 125 MW coal fired units (see Exhibit 5-4). 
The area surrounding Itabo is industrial in nature with a petroleum refinery and sugar refinery 
nearby, and no residential development in the immediate vicinity. Due to the close proximity of 
the existing power generation facilities (Itabo I and II), the necessary industrial infrastructure 
such as a fuel handling port, transport corridors, coal piles, and conveyor belts is already in 
place. 

5.2 ENVIRONMENTAL IMPACTS OF PLANNED FACILITIES 

5.2.1 Air Quality 

The proposed new power plants, consisting of two 125 MW units, developed at four potential 
locations (Itabo, Andr&/Boca Chica, Puerto Viejo de M a ,  and San Pedro de Macoris), are 
evaluated by comparing the estimated air emissions of these units with ambient standards as 
defined in Section 2.2.1. It is assumed that the proposed units will incorporate pollution control 
equipment similar to existing facilities in the Dominican Republic. These controls include 
electrostatic precipitators for particulate control, but no equipment to control SO2 emissions. 

The potential impacts resulting from locating two 125 MW units at each of the four locations 
are presented below. 

Itabo. There are now two 125 MW units designed to fire coal or oil at the Itabo plant site. In 
order to calculate a worst case scenario of the impacts at the Itabo site, it is assumed that the 
existing units would be burning coal with the source sulfur content as is used at present (.56 
percent) while the two new units would be burning high sulfur oil (4.25 percent wt. sulfur). The 
impacts associated with two new 125 MW units at the Itabo plant site are determined by adding 
the emissions from the two new units to the existing facility emissions. It is also assumed that 
Itabo Unit I (which is currently nonoperational while being rehabilitated) will be in operation 
at the same time. The predicted maximum concentrations for all the pollutants under a worst 
case meteorological scenario are shown in Table 5-1. The table shows that maximum 
concentrations of sulfur dioxide when burning the high sulfur fuel oil would exceed the 3-hour 
SO2 standard by approximately 20 percent and the 24-hour SQ standard by 270 percent. This 
is considered to be a significant adverse impact. However, if fuel with 2 percent wt. sulfur 
content is used in the new boilers, the ambient S& standards would not be exceeded even under 
the worst case meteorological scenario. Table 5-1 also shows that the predicted levels for the 
other pollutants are under the ambient air quality standards. 

---- ~~ 
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Table 5-1 Air Emlssiorr Levels of Planned Facilities at Itah(') 

ss, NO* PMl0 

3 hr. 24 hr. annual 24 hr. 
Backpround 8 8 5 35 
Existing Facilities 116 60 16 31 
2 new 125 MW unitsg) 1551 694 40 122 
Ambient Standardso 1300 250 100 150 
<'' Assumes Worst Case Met~omlogy a ~ d  4.25 wt,% sulfur fud 

Unit 11 is prtst~tly in operation and Unit I is under AnbiXtatioa It is assumed that by the time the 
oew plants me built, Unit I would also be in o p d o a  It is also rssambd chat thc new units would 
operate a! 75% capacity. 
Based on USEPA staDdards. except ~- -- for - the 24-hr S@ World Banlc standad 

San Pedro de Macoris. Emissions of sulfur dioxide from the existing plant at San Pedro de 
Macoris are slightly greater than the coal burning scenario for Itabo I and I1 plant. Therefore, 
if this site is selected for the two new units, the contribution of emissions from those units to 
the existing SO2 concentrations would exceed ambient standards. The impacts associated with 
developing the two units at this site, using the high sulfur fuel oil, under worst case 
meteorological conditions, exceed the 3-hour SQ standard by approximately 15 percent and the 
24-hour standard by 200 percent. This impact to air quality at this site is considered to be a 
significant adverse impact. If a low sulfur fuel is used (less than 2 percent wt. sulfur), maximum 
pollutant concentrations would not exceed the ambient standards and significant impacts would 
be avoided. 

AnWIBoca Chica and Puerto Viejo de M a .  The planned expansion at both of these priority 
sites would result in ambient air concentrations below ambient air quality standards because there 
are no existing facilities at the same location that would add to these pollutant concentrations. 

5.2.1.1 Carbon Dioxide E- . . . . 

Emissions of carbon dioxide are of concern because of their potential to contribute to climate 
change through radiative feedback in the troposphere. The proposed power sector expansion 
would be expected to increase C02 emissions by about two million tons per year, as compared 
with existing emissions from power plants in the Dominican Republic of approximately nine 
million tons. The estimated worldwide emission of C02 is 'about 3 gigatons per year (3x10" 
Tons). The relative increase in C02 emissions resulting from the development of the proposed 
units would be modest. Improved energy efficiency and conservation would minimize iri:reases 
of C02 emissions. 
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5.2.2 Water QualityIBiology 

5.2.2.1 Water Ouality 

The potential water quality impacts at any of the four proposed power plant locations are 
essentially similar for each of the sites. If the proposed facilities are built in the same fashion 
as the existing facilities, there will likely be the following significant water quality impacts of 
the same type and magnitude as described in Section 2.3.2: 

A significant rise in ambierit water temperatures adjacent to the discharge of the 
cooling water effluent. This plume may remain buoyant for a distance from the 
discharge canal and remain stratified and unmixed. In calm water, the plume may 
remain unmixed for a considerable distance, but that distance can decrease with 
increased wind and currents causing turbulence and mixing. 

The use of brackish to marine waters for cooling may lead to the fouling or 
clogging of supply pipelines, conduits, or tubing by the growth and eventual 
encrusting of marine algae and invertebrates on this equipment. A standard practice 
for removing this material is the use of some type of biocide such as hypochlorite 
or chlorine. It is possible that these compounds are being used at the existing 
facilities and then being discharged into the receiving waters without pre-treatment 
to neutralize the chlorine. 

Heavy metals may be leached from various sources at the facilities. Heavy metals 
may originate from corrosion of pipes caused by exposure to the marine water, 
leaching from improperly disposed fly ash, or even biocides that are copper-based. 

Surface water runoff from the sites will contribute concentrations of any of the 
chemicals used at the plants, as well as oils, grease, and suspended solids. Open 
drainage systems are likely to contribute additional sewer wastes such as waste oils, 
lubricants, solvents, and cleaners. 

Docks show evidence of oil spillage during fuel transfer operations. This is 
evidenced by a heavy coating of black oil residue on the dock. Any spillage goes 
uncollected and untreated into the surrounding waters and sediments, thereby 
contaminating them with various petroleum hydrocarbons. 

Coal piles completely open to the elements and not surrounded by any structures 
that would contain surface water runoff from the piled coal will result in dust being 
washed from the pile and transported to the surrounding surface waters or ocean. 

The ash disposal area is likely to be highly contaminated with various heavy metals 
from the ash and possibly organic compounds from the unknown waste. 
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Excess water quality constituents such as temperature, pH, heavy metals, petroleum 
hydrocarbons, and organic compounds may result. The magnitude of these impacts 
will be a function of plant construction and operational methods and fuel source. 

The identification of potential impacts to biological resources, both terrestrial and aquatic, must 
necessarily bz qualitative in nature due to the lack of information on baseline biological 
conditions in my of the proposed sites. Without data concerning species composition, diversity, 
presence, or absence at these sites, the determination of the significance of the impacts m o t  
be made as well. Therefore, only general categories of biological impacts are presented in the 
following discussion. Identification of site-specific resources and subsequent impacts should be 
performed in the subsequent project-specific El[ASs. 

rme~trial Biology 

AndrMBoca Chica. The terrestrial flora and fauna at the site are limited and disturbed. Much 
of the area proposed for devclopment is curre~tly being used as a disposal site and as a result 
does not support any vegetation. It is difficult to determine which species of mammds and birds 
u s  the area without performing site surveys transects. Based on the very limited 
observations fiom the site -isits, it d m  not appear that significant flora and fauna would be 
impacted during construction and operation of power plant at this site. 

Sm Pedro de MacorEs. There is a stand of trees and shrubs that would be cleared and removed 
during construction. These type- of trees and shrubs appear to be common in the area and their 
loss may not be significant in %I! 1 acreage. There would be, however, loss of habitat for birds 
and mammals that may use this small grove for shelter and nesting. h addition, the added 
human activity in the area may disturb some of the sea bids such as terns. 

Puerto Viejo de U. The proposed site is currently undisturbed and would require extensive 
clearing of xeric scrub, shrubs, and trees. Disturbing this somewhat pristine area may result in 
significant impacts to birds and mammals that may reside in this vegetation and use it for cover, 
shelter, nesting, and resting. 

Itabo. The terrestrhl biota of the area proposed for the new hcility is limited, $lid appears to 
be ~ornmv'i~ut disturbed. The site is characterized by grasses and creeping pci::acOver, and 
appeu9 4!.r have recently been planted with small palm trees. Very few other trees or shrubs that 
wodd pro~;.de habitat and cover for termtrial biota are in the immediate area, except those 
direclly acti.wnt to the dwellings across the roadway. Con~:ction and opration of a power 
facili+y t& p a  l u y  wa FA* Lq a sigi$Faqt &s & fax &- faum b u =  
this area is W y  subject to human xtivity and may have been previously cleared and 
disturbed. 

- -- - -- - - 
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AnW/Boca Chica. The marine waters offshore are very clear and turbiditylsuspended solids 
levels are low. Numerous algae: encrusting corals, and sea urchins were apparent in the 
intertidal to subtidal zone. Based on these limited observations, it appears that the construction 
and operation of a plant at this site could significantly impact the marine communities in the 
area. The various effluent streams as well as uncontrolled surface water runoff would degrade 
the water quality and as a result would alter, possibly adversely, the marine community structure 
of this area. 

San Pedro de MacollS. Due to the turbidity of the water, no observations were made of the 
intertidal or subtidal areas. Because of the numerous industries already located along the Iguamo 
River, it is assumed that the water quality has already been impacted, and as a result the aquatic 
communities in the area have been altered over the years. It is likely that additional discharges 
from a new power facility will have a cumulative adverse impact on the aquatic resources of the 
area. 

Puerto Viejo de Ada.  At the site there are no industrial discharges and the bay is relatively 
pristine. The only major aevelopment in the area is a loading dock for LPG that is pumped to 
a storage fac'ility. The dock appears to be kept relatively clean and there are no major discharges 
into the bay. There are no apparent oily sheens on the water and visibility is good, whic4 is 
indicative of low levels of suspended solids and turbidity. Local workers indicated that local 
residents catch fish, shrimp, and red lobster in the bay. It is apparent that an industrial facility 
such as a power plant, with its attendant loading docks and discharge pipes, could significantly 
impact the water quality of this bay through the introduction of anthropogenic compounds and 
subsequently cdversely affect the fisheries resources utilized by the local fishermen. 

Itabo. The waters offshore of the proposed Itabo facility are the source of intake water for the 
existing p h t  a:' well as receiving effluent from that plant. Apparently, fishing is limited in the 
nearshore area and the few local fishermen who do utilize the area must fish in deeper waters 
off the shelf that rings the island. (hlarthez, personal communication, 1994). As with the San 
Pedro de Macorls site, there are a number of industrial discharges surrounding the proposed 
facility, which most likely have already contributed to water quality degradation, and 
subsequently adversely impacted the marine biota. Additional discharges from a new facility 
could have a cumulative adverse impact to the marine communities in the vicinity of the facility. 
However, without detailed modeling, the extent to which the communities are impacted cannot 
be determined. 

5.2.3 Solid Waste Disposal 

The environmental impacts resulting from the disposal of solid waste generated from the 
proposed plants located at any of the four priority sites (Boca Chica, San Pedro de Macon's, 
Puerto Viejo de Amla, and Itabo) will primarily depend on the propriety of waste disposal 
methods. If the planned facilities employ the current disposal practices, many of the impacts, 
also described in Section 2.3, would result. 
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Such disposal practices could result in extensive soil and ground water contamination and 
adverse impacts to human health, as described in Section 2.3. A sound siting methodology, site 
preparation, and operation buidelines, if implemented, would avoid many of these egregious 
environmental impacts caused by improper disposal methods. 

Environmental impacts caused by chemical contamination result from two variables: fuel type 
and characteristics; and characteristics of the disposal site. Since these variables are yet 
undefined, it is not possible to predict the specific impacts and their extent at this time. 
However, it is assumed that the proposed plants will generate either coal ash or sludge from fuel 
oil storage tanks as the primary waste material. 

If the power plant developed is coal-fired, coal ash would be the primary waste stream. Of the 
three basic types of ash, fly ash coming from electrostatic precipitators, is the most likely to be 
created at the plant and would represent the bulk (i.e. weight) of the solid waste to be disposed. 
As discussed in Section 2.3, the impacts associated with unmanaged ash disposal can result in 
soil contamination and leaching of contaminants in toxic quantities into the ground and surface 
waters, and cause serious direct and indirect impacts to the natural and human environments. 
Leachable quantities of lead, arsenic, barium, cadmium, chromium, mercury, silver, and 
selenium in potentially toxic quantities would be quite possible if ash is disposed of in unlined 
and unmanaged disposal sites. 

If the proposed plant uses the Fuel No. 6, the primary waste stream would be a heavy asphaltic 
sludge material that wouid be removed when the storage tanks undergo cleaning. Although the 
exact chemical composition of this material is unavailable, it would be rich in asphaltic 
hydrocarbons, some of which have leachability potential in addition to potentially leachable 
quantities of lead and vanadium. The heavier hydrocarbons would adhere to the soil and 
eventually inhibit the ability of the soil to sustain vegetation. 

Regardless of the chosen fuel source, associated -te stream, and its disposal quantity, 
guidelines for the sihg, preparation, and operation of the disposal site discussed in Section 6.3 
shoi~~d be implemented to avoid potentially harmful environmental impacts resulting from soil, 
grou ' and surface water contamination. 

5.2.1. Land Use/Social 

The potential land use impacts resu!!;ig h m  power plant development at any of the four 
priority sites are assessed in the absence of adopted land use plans and development policies. In 
the absence of such documents, the land use impact assessment focuses on the ability of the 
proysed site to accommodate a power generation facility. These evaluations necessarily include 
a ~ a i i  of i i l i p a  such as noise, plant emissions, a d  tkz imp%& on visual and d c  quality 
of the area surrounding the four priority sites. Although site specific social surveys were not 
conck~cted, the types of social impacts that may be anticipated at the four sites and at other sites 
countrywide are considered. These evaluations are divided into two geographic areas: impacts 
to the area immediately surrounding the site and the impacts in a larger radius. 
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5.2.4.1 And~lBoca Chiq 

The And& site is located along a scenic ocean shoreline on the western side of an existing sea 
port. Industrial uses surround the existing port. These uses include a sugar refinery and a water 
treatment plant. The. water treatment plant immediately adjacent to the site is unobtrusive in 
design and operation and is visually shielded by abundant vegetation. The sugar refinery is the 
most prominent use in the immediate vicinity with its relatively large land area, tall stack 
emitting brownish smoke, unmanaged waste materials, and bagasse piles on-site. Adjacent to the 
shoreline site is an unofficial garbage dumping area accommodating waste fiom a nearby 
residential development. 

From a land use consistency perspective, the impacts of plant development to the immediately 
surrounding area at the And& would be minimal. Although engineering and site design criteria 
should be used to reduce disturbances to air and water quality and land-based resources, the 
industrial uses would not be adversely impacted by plant-related impacts such as noise, traffic, 
air emissions, and visual intrusion to the viewshed in the immediate vicinity. The road serving 
the site also serves the port and surrounding industrial uses and would be, with improvements, 
appropriate for industrial traffic associated with power plant development. The scenic quality of 
the coastal area immediately surrounding the site vicinity has been seriously degraded by the 
presence and operations of the sugar refinery. 

From a land use perspective, the And& site has some potential limitations. The land-based site, 
although boundaries are undefined, is quite small and may require that the plant be placed 
directly up against the shoreline without appropriate setback. A floating site, just outside the 
shipping h e s ,  may conflict with the existing port traffic. 

The larger area of influence includes Boca Chica, a densely developed popular tourist and local 
recreation area located approximately 3 kilometers to the east of the site at And&. It borders 
the corridor which would serve the plant's supplies and waste disposal transportation route. 
Impacts to the residential uses along the transportation corridor would be primarily attributed 
to the fuel and waste transport activities. If coal is used as the fuel source and proper measures 
are not taken to control the dispersion of these materials, the coal and the ash wastes may spill 
along the comdor. Since tourism is the primary focus of Boca Chica, potential impacts to the 
aesthetic quality of this area would adversely effect its value as a tourism and local recreational 
resource. 

There would be potentially significant land use impacts should a plant be deve?oped at the 
Andr&/Boca Chica site. However, there would be no adverse social impacts in the immediate 
vicinity. In the larger area of influence, the quality of life for the residents along the 
isansAMff't8tim corridor to the plant wouid be achmrAy impad  due to increased i ;st, traffic, 
and noise. Coal ash spillage in particular, because of its potentially leachable constituents, sould 
be considered an adverse impact to pubh health. Beneficial social impacts would iiiclude 
increased employment opportunities in the Andr6sIBoca Chica area during construction and plant 

'ion. Based on an assumed 3-year construction period, approximately 2 10 construction jobs 
would be created. Approximately 100 permanent full-time jobs would be created for the two 
plants. Improvemen'- in power supply, which would be system-wide, would result in direct 
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beneficial quality of life impacts and indirect beneficial economic impacts resulting from 
increased economic activity countrywide. 

5.2.4.2 San Pedro de Mawris 

I The lot selected for the site in San Pedro de Macoris neighbors an existing power plant. The site 
is located along an existing port of the Iguamo River. Across fiom the port is a cement factory 
which encompasses a rather large land area. A residential settlement is located approximately 
500 meters to the southwest. The proposed site has scattered vegetation, short trees and grasses, 
and is used as grazing for animals such as goats and pigs, which are probably sources of food 
and n13k for the nearby residents. 

A power plant on this site would be compatible with the existing industrial uses in the immediate 
vicinity, thus land use impacts to the immediately surrounding uses would be minimal. The 
industrial uses of the area immediately surrounding the site would not be adversely affected by 
plant-related impacts such as noise, traffic, air emissions, and visual intrusion to the viewshed 
in the immediate vicinity. The road running into the site serves the existing plant and is 
well-suited to accommodate additional industrial traffic associated with power plant development. 
The port, already serving the existing power plant and the cement factory, is convenient for fuel 
transport activities necessary for plant development at this site. However, a special coal handling 
facility would have to be constructed. 

Depending on the specific positioning of the new plant on the site, the nearby residents may have 
I to be relocated. This would cause disruption to individual households as well as disruption to 

the neighborhood. These are considered to be significant adverse impacts. 

The area of influence of the proposed site is rather isolated and highly vegetated with tall 
tropical foliage. The area surrounding , ~ e  site is undeveloped with scattered human settlements. 
Impacts to these xiidential uses would be primarily attributed to the fuel and waste transport 
activities along transportation corridors. If coal is used as the fuel source and proper measures 
are not taken to control the dispersion of these materials, the coal and the ash wastes may spill 
along the route. The ash spillage in particular, because of its potentially leachable constituents, 
would be considered an adverse impact to the health of the residents along the transportation 
corridors. Both direct (plant construction and operation) and indirect (increased spending and 
production of good services) beneficial regional impacts would result from the additional 
employment. Countrywide beneficial impacu would result from system wide energy 
improvements and concomitant growth in econoimic activity. 

5.2.4.3 . . 
erto Vieio cle A d 3  

The priority site in Puerto Vi5jo de Az6a is undeveloped except for the iiearby LPG plant. A 
small town 2 km from the site houses approximately 2,000 residents. The residents use the 
beaches and the bay for recreation and fishing. 

The site is on the coast at the tip of a large agricultural area. This is expected to flourish with 
the implementation of the JSURA irrigation project, which will bring water to the entire Puerto 
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Viejo de A& area. Because of the sparse terrestrial vegetation and the rocky character of the 
Caracoles beach, the area has not been considered to have major potential for tourism. Because 
of the reported abundance of marine vegetation, the presence of wetlands with mangroves, 
flamingos, and a coral reef, Eleuterio Martinez of ONAPLAN1 has recommended that the area 
be designated a "natural resource" (presumably with some restrictions on development), but this 
plan has not yet been adopted. 

Because of the lack of significant residential development in the area and the unlikelihood that 
such development would be planned in the future, locating a power plant in this area would not 
adversely impact a community. The plant would also not be incompatible with greater 
agricultural development of the area. However, if the site is shown to have endangered species 
of vegetation and wildlife with potential for designation as a natural preserve, the siting of a 
power plant with the concomitant coal handling facility would result in potentially significant 
adverse impacts. 

Because of the distance of the residential units from the site, the only adverse effects on quality 
of life would be the introduction of an industrial use to the recreational beach and fishing 
activities. Plant development would provide employment opportunities, which are considered a 
beneficial impact. Countrywide beneficial impacts would be the same as for the other plants. 

The priority site at Itabo is immaliately surrounded by the heavy industrial uses of the Itabo I 
and 11 plants and supporting infrastructure such as a coal pile and conveyor belts and fuel storage 
tanks. The land uses in a larger area (approximately 1 kilometer from the site) are also industrial 
in nature with the petroleum refinery and sugar refinery located nearby. 

The proposed site at Itabo is compatible with the existing industrial uses in the immediate 
vicinity and a 1 km radius of the site. The industrial uses of both the immediate and general 
areas surrounding the Itabo site would not be adversely impacted by plant-related impacts such 
as noise, traffic, air emissions, and visual intrusion to the viewshed. However, s r , d  detached 
residential units located directly across from the existing plants would be adversely impacted by 
activities related to the new plant. The road serving the site serves the existing industrial uses 
ssociated with Itabo and is well-suited to accommodate additional industrial traffic associated 
with power plant development. The Haina port, already serving the existing power plants, is 
canvenient for the fuel transport activities necessary for plant development at this site. From a 
land use perspective, due to uniform industrial uses and the limited residential development in 
the area, additional plant development at the Itabo site would not have adverse land use impacts. 

The only adverse socia1 impacts resuIting from the plant construction would be the required 
relocation of sevexal residential units abutting the site. Beneficial impacts to the region would 
include new direct and indirect employment opportunities and countrywide improvements in 
quality of life and economic growth. 

M a g ,  March 11, 1994. I 
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THE NO-PROJECT ALTERNATIVE 

The NeProject Alternative is defined as the decision by the Dominican Republic not to ,seek 
funding for and not to proceed w i t h  the construction of the two new 125 MW power plants. 

Under the No-Project Alternative, there would be no international loan money for the plants that 
would be built by 1997-1998. Assuming the rest of CDE's expansion plan was to go forward 
as planned, the Mure to build these two units would contribute a deficit of available power in 
the years from 1995 to 2006, reaching a maximum deficit of 200 MW by the year 2002. This 
is considered to be a significant adverse impact. 

If a power deficit continues to prevail in the Dominican Republic, this would result in 
countrywide adverse social and economic impacts due to reduced economic development and 
reduced quality of services. A continued power deficit would also result in continued limitation 
on the quality of life of the population. 

If the loan does not go forward, there would also not be an opportunity to mitigate the ongoing 
adverse environmental impacts of existing facilities in the power sector. This means that air 
quality, water qualityhiology, solid waste, land use, and social impacts that are now associated 
with eristing p1m:rs would continued unabated. 

The No-Project Alternative would also remove the opportunity for the Dominican Republic to 
proceed with the first interim phase of power sector institutional strengthening activities that 
would be connected with this loan. These activities would consist of setting up a procedure for 
preparing project-specific EZASs, incorporating mitigation measures for identified impacts in the 
project design as a condition of the permit, and implementing a continuous environmental 
compliance system to monitor and enforce adherence to established standards and agreed-upon 
mitigation measures. Other activities which could not be undertaken without the loan include 
training in environmental evaluation and enforcement for the staff of the Superintendencia, the 
purchase of monitoring and other equipment, and public education about environmental issues 
related to the power sector. 

5.4 P0'F.m ENVIRONMENTAL IMPACTS OF TRANSMISSION LINES 

Because this EA was based only on a limited set of assumptions for four new power plants o;l 
four alternative locations (size in MW and fuel type) a specific route for associated transmission 
lines was not available for the environmental evaluation. Certain potential impacts of 
transmission lines should be considered at this stage, however, before any of the proposed sites 
is selected for power plant development. At the time that site-specific EIASs are prepared for 
the new pIants, the environmental. impact assessment shouId include an enviror..nentaI impact 
evaluation of the transmission lines associated with each plant. 

Electric transmission lines can have the following adverse impacts during operation: land use, 
biology (flora and fauna), soils and geology, cultural resources (archeological and historic), 
visual resources, electro-magnetic fields, and socioeconomic impacts. Some of these impacts 
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may be more severe during unstruction. Other adverse impacts that may occur during 
construction include air quality (dust), traffic, and noise. 

Land Use 
Im,mcts are completely dependent on the existing land use in and adjacent to the transmission 
line route. Impacts will result if the construction or operation of the line would cause: (1) a 
permanent or temporary cessation, disruption or modification of existing land uses; (2) a short- 
term or long-term reduction in the value of the visual setting for visually sensitive land uses 
(recreation or tourism); or (3) a sub~tantial modification of future planning and development 
planning opportunities. 

Biology 
a. Vegetation - transmission towers and their associated uses such as pulling stations, 
construction yards and new access roads can result in trampling and crushing or removal of 
vegetation. Some vegetation will grow back after construction, but if nn,w access roads are 
involved, some vegetation would be removed for the life of the project. The significance of the 
impacts is completely dependent on the value of the habitat to be disturbed (e.g., the presence 
of m e  or endangered species). 

b. Wildlife - impacts result from disturbance of habitat of unique or sensitive wildlife species 
which can occur when previously pristine areas are encroached by construction, particularly of 
new access roads. Impacts on predatory animals are less significant, because these animals can 
move to other areas to find suitable habitat. 

Soils and Geology 
Effects are w~used by survey operations, construction, and exposure of soil to water, wind 
erosion, ccmpa~tion, and potential for soil collapse after transmission line abandonment. Soil 
loss through wild erosion can cause an increase in sediment yield. New water runoff pattems 
resulting from construction create new drainage patterns, causing soil erosion. These effects are 
magnified by soil compaction. However, these impacts are short-term, and, therefore, usually 
not significant. Geological conditions dong the route can seriously impact the transmission line. 
Potential effects include slope failure near mountains and hills, shrink and swell potential in 
areas of expansive soils, and instability in fault and seismic activity areas. Areas subject to 
flooding can also result in adverse impacts on the transmission system. 

Cultural Resources 
Adverse impacts can occur during ground disturbing activities associated with project 
construction. Additional impacts can occur during the operation and maintenance state and at 
abandonment. Cultural resource impacts are directly proportional to the amount of new ground 
surface disturbance occurring. 

Visual Resources 
Temporary impacts exist during construction as a result of the presence of heavy equipment, 
dust, and the views of cbnstruction yards. Permanent impacts include the potential intrusion of 
towers and lines, oonstruction and maintenance roads, and substations into surrounding areas. 
Visual impacts depend on the distance f i ~ i n  the observation point and the proximity of the 

Environmental Assessment for the Dominican Republic Power Sector 

G-3 



transmission lines to the main roads. Impacts are considered significant when scenic views 
critical to recreation or tourism activities are adversely affected. 

Electro-Magnetic Fields (EMF) 
These fields result when alternating current flows through a conductor. EMF levels increase with 
higher voltage, greater current, and j~roximity to the source. Although there is considerable 
concern about EMF impacts of transmssion lines to nearby land uses, scientific research has not 
yet been developed to determine that exposure to a given EMF level is hazardous to human 
health. A prudent approach to mitigation of this potential impact is to avoid location of a 
transmission line adjacent to residential or recreational and educational facilities. Design 
maures can also be undertaken to reduce F34F levels, and monitoring studies after construction 
can keep the public informed about potential effects and line safety. 

Socio-Exmomic Impacts 
These include the potential availability of construction jobs, and influx of workers to the area 
during construction, economic growth in the area as a result of improved energy delivery. Most 
of these impacts would be beneficial and not considered to be significant, because they would 
be either temporary or permanent, but indirect. 

The p~tential impacts described above and any additional site-specific impacts that may apply 
should be considered in the preparation of the project-specific EIASs for the new power plants. 
In addition, the need for new transmission lines and preliminary descriptions of the line routes, 
structures, conductors, and insulators, access roads and construction plans should be provided 
in the EIASs. 

OTHER SOURCES OF POWER GENERATION AND ITS EFFECTMNESS 

The Power Sector Expansion Plan will focus on thermal power generation. However, other 
sources of power generation either already exist in the Dominican Republic or have been tried 
elsewhere and may be ap~~licable to the Dominican Republic. Those sources which can be 
considered alternative3 or supplementary means of meeting energy requirements are described 
in this section. Consideration of the beneficial and adverse environmental impacts and relative 
costs of alternative energy sources provides a perspective for the analysis of the thermal 

In comparison to thermal electricity generation, some beneficial environmental impacts of 
utilizing hydroelectric resources are the avoidance of adverse impacts to local and global air 
resources, and the avoidance of water and soils effects of residual waste materials such as coal 
ash. Adverse impacts of hydroelectric facilities include, primarily, large scale deforestation; soil 
erosion; degraded water quality; damaged fisheries; threats to species of flora and fauna; and 
population displacement and relocation. In addition, fugitive dust emissions can be significant 
during the construction period. 
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The Dominican Republic currently has 15 operating hydroelectric units with an installed capacity 
of 370 MW. The country contains approximately 2,000 MW of untapped hydroelectric potential. 
The average capacity factor for existing hydroelectric units is under 30 percent.2 Major 
investment in the Dominican Republic hydroelectric facilities would be constrained3, because 
the output of hy~roelectric units would be severely restricted during the dry season (the 
Dominican geography which does not permit large storage reservoirs). These same geographic 
features also limit the size of the units to generally under 100 MW on any given site. This would 
require the construction of at least three separate hydroelectric facilities to produce the equivalent 
power of two 125 MW fossil units. The economic comparison between fossil-fueled power plants 
and hydroelectric facilities should be conducted as part of the Expansion Plan for the Power 
Sector. 

5.5.2 Biomass 

Municipal solid waste, agricultural waste (sugarcane, cotton, and wheat), and sewage sludge 
represent viable energy sources supplementing conventional energy sources, such as coal or fuel 
oil typically used for power generation. In comparison to thermoelectric power generation, the 
use of biomass materials has some beneficial environmental impacts relating primarily to the 
reduction of these waste streams and avoiding conventional disposal methods such as land filling 
and open burning. The air quality impacts associated with the use of biomass as a fuel source 
are comparable to those associated with fossil-fueled power plants. The sulfur content of these 
alternative energy sources is relatively low, typically less than 0.5 wt. percent Sulfur and, SOx 
emissions are similar to power plants using low sulfur coal. When applying modem combustion 
methods such as low N4, burners at fossil fuel power plants, N4, emissions are also 
comparable. 

Agricultural waste such as bagasse, a residual from sugar refining activities, is abundant in the 
Dominican Republic in the order of 2.5 million tpy of which 90 pexlcent is reused at sugar 
refineries to produce steam and electric it^.^ The use of bagasse is, therefore, not a viable option 
in the Dominican Republic. 

At a future stage in the economic development of the Dominican Republic the viability of using 
municipal solid waste and sewage sludge as an energy alternative should be examined. In order 
for municipal solid waste to be considered a supplemental energy source, an efficient solid waste 
collection system must be in place to assure steady supply. It is also important that municipal 
solid waste and industrial wastes are not mixed, so that potentially hazardous industrial wastes 
are not incorporated into the combustion process and dangerous toxins are not released to the 

DECON Interim Report, Plan Nacional dc Expanridn de la Gencracidn del Sisterna ElCctrico de la Repdblica 
Dominicans, March, 1994. 

Project Paper Drq? Outline, Energy Ptivrrrtation Project (NO. 517-0270), USAID/Dominican Republic, 
1993. 

Dominican Republic: Issuur and Options in The Energy Scctor, Energy Sector Management Assistance 
Programme, (ESMAP), Industry and Energy Department, Washington, D.C. 
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atmosphere. The typical heat content of raw municipal solid waste is approximately 3,500 to 
5,500 Btutlb, comparable to that of low rank lignite coal. To increase the heating value, the 
waste should be concentrated into organic rich fractions prior to feeding it into the combustor. 
When sludge is considered for power generation, it has to be dewatered prior to introducing it 
into the combustor to boost its heat content. As a result of the need for all of these processes, 
the total capital investment cost for power generating facilities using municipal waste or sewage 
sludge is approximately ~ ~ $ 5 , 2 0 7 / m  (including necessary treatment processes), considerably 
higher than fossil fuel power plants. The operating and maintenance costs for a comparable 250 
MW facility are also considerably larger than the those of a fossil fuel plant. Therefore, this 
alternative is not practical at this time. 

Wind-generated energy is a non-polluting source of electricity and, compared to alternative 
energy sources, beneficial impacts are incurred by avoiding the range of adverse environmental 
imApacts associated with thermal, hydroelectic, and refuse-generated electricity. 

The applicability of wind energy as an alternative energy source primarily depends on the local 
atmospheric energy flux and land area availability for erecting windmills. Wind turbine 
technology has improved over the last few years to effectively manage voltage control problems. 
In addition, the recent design of wind turbines for variable-speed operation captures more of the 
available energy while maintaining a constant-frequency electrical output. Although the large 
network of windmills required would occupy a large land area, the turbine foundations use only 
1 percent of the total occupied land. Thus, windplants may co-exist with ranching and 
agricultural uses and can provide a long-term source of income for ranchers and farmers who 
typically receive 2-5 percent of the gross electricity revenues. The capital investment cost is 
U~$1,106/KWb and the operating cost is US$lO/KW.' Wind energy, as the California 
experience shows, can be a viable option for producing electricity. The feasibility of applying 
this technology in the Dominican Republic should be studied as part of a comprehensive energy 
resources program. 

Energy Conservation 

Low and diston xi prices of energy for extended periods have thwarted efficiency drives in the 
Dominican Repdblic. In addition, energy efficiency measures have been constrained by the lack 
of awareness among energy users about available energy saving technologies, reluctance to 
assume the cost and risk of introducing new technologies, and lack of financing for efficiency 
measures. Energy substitution, using coal instead of fuel oil as a primary energy source, has the 
potential to lower fuel costs. 

EPRI, Technical Assessment Guide: Volrrme I:  Electricity Supply - 1989 (Revisicn 6), Updated 1993. 

' mi. 
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Based on the experience in other countries, it can be assumed that an energy savings potential 
of at least 20 percent exists through low-cost housekeeping measures alone, equivalent to about 
0.24 million toe/year (US$31.5 million at an international petroleum price of US$18/B). 
Housekeeping measures implemented in public buildings such as cleaning filters, preventing 
warm air infiltration, and replacing incandescent lights with florescent tubes can result in large 
efficiency gains. It is possible that an additional 15-20 percent of energy savings could be 
realized though major investments such as retrofits. Energy consewation can also be achieved 
through increased efficiency in energy conversion. Low fuel efficiency and technical and 
administrative losses in the electricity generation at the existing thermal power plants currently 
result in an amount to an estimated 30 percent 10~s.~ 

Once the Superintendencia is in place, management methods such as Demand Side Management 
@SM) and Integrated Resource Planning (IRP) should be employed. DSM consists of the 
identification and implementation of initiatives that improve the use of energy-supply capacity 
by alterin;- the characteristics of the demand for energy. This is accomplished by a mix of 
pricing, lm '  management, and conservation strategies designed to increase the incentives for a 
more efficien~ -1se of energy. IRP consists of an evaluation of available demand and supply-side 
options to provlie energy services and to determine an optimal energy service strategy, given 
economic and environmental factors. The costs of all the different energy supply and end-use 
technologies, processes, and programs that might be used to provide energy services are ranked, 
and the lowest-cost opportunities are implemented according to the cost ranking. 

Domin;can Republic: Issues and Options in The Energy Sector, Energy Sector Management Assistance 
Progim;me (ESMAP), Industry and Energy Department, Washington, D.C. 
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Proposed Site at Andres 



Proposed Site at San Pedro 
de Macoris 



Proposed Site at Puerto 
Viejo de Azua 



Exhibit 5-4 

?reposed Site at Itabo 



6. MITIGATION MEASURES FOR PLANNED FACILITIES 

The mitigation measures recommended in this section are designed for the environmental impacts 
at the four priority sites described in Section 5.2, "Environmental Impacts of Planned 
Facilities," but they would be applicable, to future power sector expansion at any designated site 
throughout the Dominican Republic. These mitigation measures should serve as the basis for 
site-specific mitigation measures particular to site and plant design to be developed in the 
project-specific EIASs. 

6.1.1 Mitigation Measures 

The mitigation measures recommended below apply to both existing power plants and new 
plants. 

1.) The use of any fuel (oil or coal) with 2 percent sulfur content or less would reduce the 
identified adverse impacts to insignificant levels. Low sulfur coal and low sulfur fuel oil are 
available on the market, but the costs will vary depending on the timing of the purchase. At the 
time of EMS preparation for the planned facilities, a comparison between the cost of low sulfur 
fuel and the cost of installing pollution control equipment in the new plants, such as scrubbers, 
should be conducted. Installation of scrubbers would require major plant overhaul that could cost 
$10 million per unit. Also, the use of scrubbers would result in the production of Flue Gas 
Desulfurization Waste, which is considered to be toxic and is difficult to dispose. 

2.) Maintenance procedures should be instituted to ensure that emission control equipment, 
either presently installed or in new plants, is functioning properly. Increases in the operating 
efficiency of electrostatic precipitators (ESPs) can result in improvements in particulate removal 
from 99 percent to 99.5 percent, and reduction in the plume opacity levels to below 20 percent. 
Effective plant maintenance procedures should be established to achieve long periods of efficient 
operation and few outages or upsets. Procedures should include improved general housekeeping, 
routine inspection and repair of essential plant systems, and instrument calibration and repair. 

3.) The operation of the combustion control equipment of power plants should be monitored 
and controlled to maintain and increase the efficiency of operations, and thereby reduce the 
amount of pollutant emisdons per KWh of electricity produced. 

4.) Stacks in new plants should be designed to ensure that the stack height is sufficient to 
reduce the ground level concentrations at the downwind receptors. 

It should be noted that the coal handling facilities currently in place at the Itabo facility and at 
the Haina Port are presently under study. Recommendations for improvements in the coal 
handling and ash transportation and disposal procedures from that study will be incorporated in 
the final EA. It is anticipated that these recommendations will result in a reduction of fugitive 
dust emissions of coal dust from the coal handling system. 
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6.1.2 Perceived Value of Air Emission Reduction 

Traditional analysis of power supply options has focused on the out-of-pocket costs of power 
production, such as capital investment, fuel cost, and operation and maintenance expenses. 
Environmental impacts have generally been external to economic analysis and, for that reason, 
are often referred to as 'externalities." The limitation of that approach is that either 
environmental benefits are not considered at all, or that they are only considered indirectly 
through the use of design criteria to meet a set of regulations. There is no mechanism to allocate 
limited capital resources to the environmental control that will provide the greatest benefit. 

In future economic evaluations, a reasonable approach will take the view that any investment for 
emission control equipment should be prioritized on an overall economic basis, including 
emission cost, so as to assure that limited capital is used in the most effective way. This 
approach is increasingly used in the United States and elsewhere, for evaluating power supply 
options with differing emission characteristics. 

In this analysis, a range of emission values was reviewed. As an initial point of reference, the 
State of California levels that have been used as a model for other States were reviewed. These 
levels are presented as 'high" (see Table 6-1). These were assumed to be the highest values that 
could reasonably be assigned to Dominican Republic. 'Low" values were established to be 10 
percent of those used in California. Although these values are characterized as 'low," they are 
significantly higher than assigning no value at all, as is done in traditional economic analysis. 

Table 6 1  Power Emission Valuesl$/Ton (1989 Dollars) 

Emissions High Values Low Values 

Nitrogen Oxide $750 $75 

Sulfur Oxides $1,500 $150 

pM10 $1,280 $128 

' California Energy Commission, "Ekchr'city Rcpon, " January 1993 

At this time, it is not possible to estimate the reduction in tons of each pollutant that would 
result from the implementation of the mitigation measures recommended herein. When these 
amounts are known, at the completion of engineering and definitive determination of the fuel 
type to be used, assuming a 16-hour power plant operating day, and using the power 
emission values above, the benefits in dollars of reduced emissions per ton of pollutant can 
be estimated. For example, if a low sulfur fuel is introduced in a power plant that currently 
emits 64 tons of SO, per operating day (8,000 Ibs. per hour), and emissions are reduced by 
approximately 75 %, the value of the benefit for S@ in dollars would be within the range of 
$7,200 to $72,000 per day. This would amount to $262,800 to $2,628,000 per year. 
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6.2 WATER QUAIJTY/BIOLOGY 

6.2.1 Water Quality 

The mitigation measures proposed to reduce impacts to water quality to insignificant levels 
can be divided into two categories: construction and operational. The mitigation measures are 
applicable to any of the proposed plant sites and are also applicable to any type of fuel that 
may be used. 

6.2.1.1 Construction Storm Water Runoff 

Surface water runoff, storm water runoff (generally), and runoff from equipment washdown 
areas should be collected into a silt trap or settling basin with an oil separator. The oils 
should then be skimmed off and the solids allowed to settle out of suspension. The waste oils 
and ralids should then be collected and disposed offsite in an appropriate waste disposal area. 

Equipment refueling should take place offsite to minimize the possibility of fuel spills. If this 
is not possible, fueling areas and fuel storage areas should be located on impervious surfaces, 
and fuel tanks should be located behind berms. Drainage from this area should be collected 
and disposed offsite. 

5.2.1.3 3=!!ZW 

Any domestic sewage generated during construction should be collected in a portable 
collection system or impermeable sump and disposed offsite. This assumes that there will nor 
be any existing facilities that could be used by construction workers during working hours. 

6.2.1.4 Start-UD Water 

Waters flushed through the new facility during start-up should be collected in a holding 
facility (such as a pond or sump) before discharge. Parameters such as pH, temperature, and 
heavy metals' concentrations should be measured at this point. If the effluent is found not to 
conform to existing applicable effluent discharge standards (e.g., NORDOM 436), the 
appropriate measures should be undertaken to bring the wakr quality within the regulatory 
limits. These methods may include neutralizing, cooling, precipitating, or removing heavy 
metals through adsorption on colloidal materials. 

6.2.1.5 Water Dischm 

Thermal plumes from the cooling water discharge can be minimized through the construction 
of a submerged, multi-port diffuser. Discharge volumes and diffuser design (such as depth of 
diffuser, number and orientation of ports, and port discharge velocity) would be determined 
through temperature and flow modeling. However, this method of reducing thermal effects 
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(construction of a diffuser) is costly and may not be feasible under the financing package. If 
this is the case, cooling ponds or towers could be constructed. If the construction and 
operation costs are still too high, exceptions to wakr quality standards may have to be 
promulgated for this type of industry. Additional engineering methods to minimize the 
magnitude of thermal discharges such as alternative heat dissipation design (e.g., closed cycle 
cooling) and methods for waste heat utilization should be considered during the plant design 
phase. 

If the power plant cooling system requires the frequent use of chlorine or other biocides to 
eliminate the growth of biofouling organisms, the effluent should be monitored to determine 
the residual levels of these chemicals before discharge. If high chlorine levels are detected, 
one method of reducing these concentrations may be the addition of sulfur dioxide before 
final discharge. 

The cooling water effluent should also be monitored for a number of other constituents, 
including pH, dissolved oxygen, and heavy metals. As in the construction phase, if these 
parameters are not within acceptable water quality limits, appropriate methods should be 
applied to bring the effluent within regulatory guidelines. For pH, this may require 
neutralization or acidification. If dissolved oxygen levels are too low, increased aeration 
through the increase in the rate of discharge may be necessary. Adjustment of heavy metal 
concentrations may be more difficult and may require a rigorous investigative effort to 
determine the source of the particular metal (e.g., leaching from the condenser tubing) and to 
determine the proper operational or engineering solution, such as replacing the tubing with a 
more inert material. 

6.2.1.6 Site D r a i w  

Site drainage, which includes surface water runoff from working and washdown areas, 
chemical storage facilities, parking lots, and access roads, should drain into a single collector 
system and sump. The runoff quantities for the collector system should be calculated using 
the Rational ~ethod'  and be based on an appropriate storm frequency. A runoff coefficient 
of 0.9 should be used for roads, pavements, and roofs; a coefficient of 0.5 should be used 
for all other areas. The minimum time of concentration should be five minutes. Such a 
design should prevent overflows during normal rainfall events. The sump should include oil 
skimmers or interceptors so that oils and grease can be removed before the runoff is 
discharged. 

1 The Rational Mdhod is a design equation for small basins defined by 9 = CU, where is in acreinches 
per hour. i is average rainfall intensity in inches per hour for a duration equal to the time of concentration 
of the buin, and A is uer in acres (Lintley et al., 1958). 

6-4 Environmental Assessment for the Dominican Republic Power Sector 



and Transfer Facilitiq 

If oil is the source of fie1 for the proposed power plant(s), the entire loading and transfer 
area should be surrounded by oil booms in the water during unloading, augmented by 
absorbent material, available for deployment in the event of an oil spill. The absorbent 
material, once used, should be stored in 55 gallon drums specifically designated for 
collection of oily waste and disposed of in an appropriate waste disposal facility offsite. Once 
the fuel transfer is completed, the booms should be removed from the area, cleaned, axrd 
stored for later use. 

If coal is the primary source of fuel, the storage piles should be covered, compacted, and 
sprayed with water to reduce dust. The storage area should be enclosed or bermed to prevent 
runoff from flowing offsite or into other locations within the operating facility. The area 
should be serviced by a drainage system that collects any localized runoff into a sump area 
where the solids can be removed, and possibly recovered for reuse, before discharge. 

Ash D i m  

The ash resulting from a coal-burning facility should be disposed of at a designated ash 
disposal facility. As described in Section 6.3, "Solid Waste Disposal," the disposal facility 
should be designed in such a way as to minimize surface water runoff from the site as well 
as minimize waste leachates from entering either surface or gmndwater in order to protect 
water quality. 

6.2.2 Biology 

Siting and Design. Mitigation of impacts to terrestrial flora and fauna would be addressed 
through the proper siting and design of the proposed power plant(s). Vegetation and wildlife 
surveys should be conducted in all areas that would be affected, including the plant site itself, 
fuel loading areas, construction staging areas, access roads, and any ancillary facilities 
required during the construction phase. If a potential development area, either the power 
plant or waste disposal facility, contains particularly sensitive habitat or species as defined by 
the proposed environmental law (Chapter 6), alternative designs or sites should be considered 
to avoid any potential conflicts. 

Impacts could further be reduced if the proposed facility is located at an already disturbed 
site. With the biological diversity already reduced in industrial areas such as Itabo and San 
Pedro de Macoris, construction of a new plant would entail fewer impacts to flora and fauna 
than construction and development in an undeveloped area such as the Puerto Viejo de A z b  
Gte. 
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Water Quality Standards. In general, impacts to the aquatic environment at any of the 
proposed power facilities would be reduced through the implementation of water quality 
mitigation measures. Existing water quality standards or those to be promulgated as a result 
of the implementation of the proposed environmental law should be protective of sensitive 
aquatic resources such as invertebrates and fish. It will be important, however, to determine 
and quantify site-specific impacts to these aquatic resources within the project-specific EIAS. 

Site-Specitic Surveys. Because each of the proposed sites is different with respect to 
orientation and exposure to the marine environment, site-specific surveys will need to be 
conducted through baseline and post-construction monitoring to ascertain the level of impact 
at any of the M t i e s .  These surveys should quantify the aquatic communities that would be 
potentially within the zone of influence of both the intake system as well as the outfalls. 
Siting of these structures should be within areas that would impact the fewest resources. For 
example, the intake structures should not be located in known spawning and nursery areas 
for commercially or recreationally important fish species. If there are significant fish or 
invertebrate resources within the proposed intake structures, velocities at the intake screens 
should be low enough to allow fish to escape and not become impinged or entrained into the 
cooling system. 

6.3 SOLID WASTE DISPOSAL 

The primary recommended mitigation measure for the environmentally responsible disposal 
of solid waste streams resulting from power sector expansion is to reduce them at the source 
by using a high quality fuel or efficient fuel operations systems. However, regardless of fuel 
and system types, some quantity of waste will be generated. In the Dominican Republic, land 
disposal is currently the primary disposal option due to the availability and accessibility of 
land and current lack of technology to support alternative methods such as economic 
reclamation and intense industrial and commercial use of coal ash. However, land disposal of 
solid wastes can tie up large tracts and will not always be practical where land is at a 
premium and environmental concerns are paramount. As the Dominican Republic 
industrializes and waste streams increase and diversify, non-land disposal techniques should 
be relied upon as viable disposal methods. Options such as economic reclamation and intense 
industrial and commercial use of coal ash should be initiated as soon as practical. 

6.3.1 Land Disposal 

Until these disposal options are viable, the land disposal of power-related solid waste streams 
should follow the proposed guidelines for disposal location siting; site design and 
preparation; and operation and management of the site. These recommendations should be 
implemented in order to effectively mitigate potential adverse impacts to the natural and 
human environments resulting from expansion of the power sector. 



Site Selection 

The siting of new disposal facilities for any power plant development, regardless of the 
primary waste stream, should follow a sound siting rationale. In general, the disposal site 
should be located in an area in which offsite migration of material is minimized. The site 
should have minimal proximity to grou~d and swf'ace water resources and low soil 
permeability. In order to avoid adverse direct impacts to ground and surface water quality 
and marine and terrestrial biological resources, sites in or very near to coastal, wetland, and 
mangrove areas should not be considered as viable disposal locations. 

The disposal site should be on low-lying and relatively flat land with no natural slopes 
toward sensitive resources such as human settlements, grazing areas, water resources, or 
sensitive biological areas. Areas with close proximity to any of these resources should be 
carefully avoided and any residential settlements should be prohibited within a specified zone 
perimeter around the disposal site. Future land use considerations should also be included in 
the site selection process so that when the disposal site becomes inactive, appropriate land 
uses may flourish on the former site. For example, land reclamation of former disposal sites 
may afford future land use options for agricultural uses. 

If the Itabo site is selected for the development of one or two 125 MW units, the existing 
disposal site, serving Itabo I and 11, should not be considered a viable disposal location. The 
Itabo disposal site does not conform to any of the siting criteria presented in this section and 
it would be environmentally unwise to exacerbate the existing problems already identified in 
Section 2.3. The Itabo disposal site would not be able to accommodate the estimated quantity 
of coal ash generated from the operation of the new unit(s). 

Site P x g g a t i o n / D ~  

The type of waste (coal ash or sludge) and its hazard and toxicity characteristics are the 
primary considerations in developing disposal site design criteria. These parameters are 
unknown because no chemical analyses have been conducted on existing power-related waste 
streams and any assumptions in this regard would be misleading. Although the disposal site 
design should be selected when more information is available, general recommendations for 
land disposal site preparation and design can be made. 

If the primary waste stream is cod ash, and particularly if preliminary chemical analyses 
indicate toxic quantities of heavy metals in the ash leachate, the disposal site should be lined. 
Synthetic and geotextile lining and installed leachate collection systems are expensive and 
likely afford unnecessary precautions against leaching constituents. A liner consisting of a 
material mixture of fly ash, bottom ash, and cement compacted against the soil is an 
appropriate lining technique. Before the liner is laid and compacted, the site should first be 
excavated in a bowl shape from end to end so that water drains into a settling pond. The 
runoff water in the pond should be monitored for water levels and analyzed for pH and 
appropriate chemical parameters, principally heavy metals. In the future, after the site is 
inactive, it can be reclaimed. For example, by adding a significant layer of topsoil, the site 
can be reclaimed for agricultural purposes. 
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If the primary waste stream is sludge material, the land disposal site must be adequately lined 
to prevent contaminants from reaching the soil and leaching potentially toxic materials into 
the groundwater. A properly laid synthetic liner, which can accommodate the heavy rains in 
the region, may adequately protect against soil contamination and leaching compounds. In 
addition, a leachate collection system shouid be installed and leachate monitored for heavy 
metal concentrations. 

6.3.2 Site Operation 

When coal ash is brought to the disposal site, the piles should be built in 6 to 12 inch layers 
and compacted by ovemding the material with rubber tire mobile equipment such as a roller 
or a front end loader. Many of the detrimental environmental effects of current disposal 
practices described in previous sections can be avoided in future power sector development 
by dedicating the selected disposal site. The site should be adequately guarded and regularly 
patrolled, thereby preventing the presence of animals and unauthorized persons, and the 
disposal of other wastes. The runoff or leachate collected on-site should be properly treated 
prior to disposal. Down-gradient groundwater wells should be installed and regularly 
monitored for contamination. 

6.3.3 Non-Land Disposal Options 

The industrial and commercial use of coal ash has been the subject of worldwide interest and 
study. Uses for coal ash such as asphalt pavement, concrete, blocks for buildings and 
structures, lightweight aggregate, structural fills for construction, and soil modification for 
agriculture are proven applications and their use has increased dramatically in the past 
decade. A program to initiate interest and generate demand for coal ash as a viable industrial 
material should be initiated immediately. Coal ash currently generated from the Itabo site 
should be used to instigate a program for marketing and commercialization of this material. 
A license or fee should be charged to interested parties hauling coal ash from the Itabo 
disposal sit&; currently, unauthorized persons are taking the ash offsite. The fee revenue 
should be used for further research and public sector marketing efforts for the industrial 
applications of coal ash. Commercializing the ash at the Itabo disposal site accomplishes a 
short-term environmental benefit by reducing ash quantities on-site. A long-term 
environmental benefit is also fostered by encouraging and accelerating demand for ash so that 
in the future, ash generated from the proposed plants has a useful industrial and commercial 
application. 

If the primary waste stream is asphaltic sludge material, alternative disposal methods for 
sludge (such as incineration, chemical treatment, or chemical fixation) should be addressed in 
the project-specific EIAS. 

6.4 LAND USWSOCIAL 

The primary mitigation to avoid or reduce adverse or potentially significant land useJsocial 
impacts at any future site is proper siting of the proposed power facility. Since land use plans 
and guidelines do not exist for any of the proposed sites, preliminary siting decisions 
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regarding appropriate adjacent uses have not been made. Therefore, informed decisions 
regarding the appropriateness of the development of a power generation facility at the 
priority sites or any future site need to be made. 

The project-specific EIAS would be the most appropriate and timely vehicle for addressing 
the project-specific siting issues and the potentially significant impacts identified in Section 
5.2. The mitigation measures proposed below would apply to many sites with such similar 
conditions as proximity to residential, recreational, and tourism areas. However, for clarity, 
mitigation measures are listed for each of the four priority sites. 

AndrSs/Boca Chica. To mitigate the spillage of coal ash, dust, noise, and the aesthetic 
impacts of plant-related traffic, including the transport of waste materials such as coal ash, 
the following mitigation measures should be implemented: 

All trucks should be either enclosed or covered with a tarp to prevent spills or 
dispersion of ash. 

Transportation corridor improvements, such as tree planting and landscaping, 
should be undertaken in populated residential and tourist/commercial areas, 
especially Boca Chica. 

To mitigate the potential visual impacts of stack and plume visibility to the Boca Chica area, 
the following mitigation should be implemented: 

The plant should be sited and positioned to reduce the view of the stack from 
Boca Chica Beach and the water. 

Screening devices, such as the use of paint and materials, lighting alternatives, 
and other means should be employed to minimize the visual intrusion of the 
stack. 

San Pedro de Macorls. To mitigate the impacts of coal ash transportation, the mitigation 
discussed previously should be implemented. To mitigate the potential impacts to the nearby 
residential seAement, relocation of residents to a suitable location for residential use should 
be considered. 

Puerto Viejo de Ada. If the new units are located at Ania, special provisions should be 
made to ensure the continuation of recreational activities at the beach. If part of the area is 
designated as a natural preserve, the power plant and associated intake and outfall canals 
should be sited at an appropriate distance from the preserve. 

Itabo. To mitigate the impacts to nearby residential units, the residents should be relocated 
to a more appropriate residential area. 
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I The intent of the Action Plan is to introduce a strategy to strengthen the environmental 
management capacity of the power sector. In particular, the strategy is focused on ensuring that 
the two new power plants are built using the required mitigation measures, and that there is a 
governmental structure, even if temporary, to ensure that these mitigations are implemented 
during plant construction and operation. Because a national environmental management system 
is not presently in existence, recommendations are made in Section 7.1 for such a system. 
Recommendations for environmental management within the power sector are presented in 
Sections 7.2 through 7.5. Section 7.6 contains interim measures addressing environmental 
problems in the power sector and guidelines for project-specific environmental reports. Estimated 
costs of Action Plan implementation are presented in Section 7.7. 

7.1 INSTITUTIONAL DEVELOPMENT OF ENVIRONMENTAL MANAGEMENT 
CAPABILITY 

Ensuring that projects across many sectors are developed in an environmentally sound manner 
is dependent on the capability of the institutions in the Dominican Republic to produce and 
review an adequate environmental impact assessment; translate findings into design criteria; 
implemmt mitigation measures and environmental permits; and enforce environmental standards. 
Extensive institutional improvements, both on the national and sectoral levels, are required in 
order to install such an environmental management system. 

An approach for a national environmental management framework is presented in this section 
on the assumption that the proposed Environmental Law will be passed. In light of the need for 
significant institutional strengthening, the preliminary recommendations made throughout Section 
7.1 are numerous and will involve substantial development, commensurate technical assistance, 
and funding resources at the national level. 

Institution of a national environmental management system will require the following: 1.) 
redefinition and clarification of agency mission and goals; 2.) redistribution of environmental 
management r(esponsibi1ities; 3.) agency restructuring guidelines to eliminate fragmentation and 
redundancy; 4.) reallocation of agency operating budgets; and 5.) commitment of human 
resources. Before recommendations on these issues can be made, a detailed ,hventory and 
subsequent analysis of the institutional capacity of relevant agencies should be prepared. The 
World Bank guidance on this subject with respect to data collection techniques, analytical 
processes, and methods should be followed. The study would assess the strengths and 
weaknesses of the following organizational components of relevant agencies: 

&acy mission, goals, and range of mpnsibi!ity 

Agency functions 

Legal basis for agency existence, authority, and function 

Agency organizational structure 
-- -- 
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Formal and informal agency coordination protocol 

Allocated and actual operating budgets 

Equipment and supplies 

Human resources currently utilized in terms of staffing levels, level of expertise, agency 
educational requirements, and salary structure 

Human resources available outside the public sector, such as university, NGOs, and 
private sector business 

Forma! arid informal NGO and public involvement protocol 

National and international training opportunities 

In order to provide a logical context for the recommendations concerning environmental 
management in the power sector, this section outlines the type!; of changes which would have 
to take place countrywide, with respect to the following activities: 1 .) cross-sector environmental 
guidelines; 2.) inter-agency coordination; 3.) EIAS preparation and approval procedures; 4.) 
environmental planning, studies, and monitoring programs; 5.) training and public education; 
6.) public consultation and NGO involvement. 

7.1.1 Environmental Guidelines 

Chapter 21 (Article 221) of the Environmental Law requires an Evaluacih de Impacto 
Ambiental y Social (EIAS) for a wide range of major projects from power facilities, airports, 
and transportation projects, to programs and plans for national parks and agriculture. Chapter 
21 (Article 223) of the Environmental Law also lists specific mandatory components for 
inclusion in the EIAS, such as descriptions of the project, affected impact area, environmental 
and social impacts, and mitigation measures. 

The purpose for preparation of environmental guidelines to implement the law is to ensure that 
potential environmental and social consequences are integrated into the planning and 
decision-making processes used by public agencies and projects proposed by private industry. 
When environmental guidelines are developed specific to a particular agency, the focus on a 
particular resource or facility type renders the evaluation process more effective and efficient. 
The guidelines should consist of systematic practices regarding the preparation, review, and 
implementation of the EIAS for projects under that agency's jurisdiction. guidelines would 
idso describe the re!atio-mh~ of the F T A S  to project per- p m  su &at a nll 
coherent record of compliance with applicable environmental permits and norms is established. 

For example, INDRHI might prepare guidelines that emphasize resources such as forestry, 
agriculture, and fisheries that are commonly affected by the development of hydroelectric 
projects, and focus on mitigation for watershed management such as afforestation, land use 
changes, and construction of structural controls that might be required. Because the law requires 

Environmental Assessment for the Dominican Republic Power Sector 



that environmental and social considerations be incorporated into plans as well as proposed 
projects, environmental guidelines should be developed within trustee agencies such as 
Subsecretadit for Natural Resources (SURENA) and the Directorate for National Parks @NP) 
and agencies with planning responsibilities such as The National Planning Office (ONAPLAM) 
and the Secretariat for Tourism (SECWR). The environmental guidelines developed by all 
agencies should be reviewed and approved by the Comisi6n Nacional para el Medio Ambiente 
before they are applied. 

I 

I 
A model outline of the topics to be included in agency environmental compliance guidelines 
follows. 

I. Environmental Screening 

A. Determining projects subject to and excluded from compliance 
B. Determining appropriate level of detail in the EIAS 
C. Determining if proposed project should be evaluated with other (impacts of) similar 
projects 

II. Preparing Evaluaciones de Impacto Ambiental y Social 

A. Scope of the EIAS 

- D e m g  the EIAS scope 
- Involving public and NGO participation in scoping 
- Involving concerned agency participation in scoping 

1 B. Conducting EIASs 

- Defining the proposed action 
- Identifying the affected human and natural environment 
- Assessing environmental and social impacts of the project 
- Developing mitigation measures to offset adverse impacts 
- Preparing the EIAS document in the proper format 

C. Notifying the Public 

- Identifying public review and comment period procedures for EIAS 
- Providing notice of availability of EIAS 

III. Relationship of EIAS to Agency Permitting Processes 
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IV. Implementing and Monitoring Mitigation Measures 

A. Preparation or review of a mitigation and monitoring plan detailing implementation 
and monitoring responsibilities for the mitigation measures defined and agreed u p n  
during the ESAS p m ~ .  

Additional environmental guidelines should also include the following: 

Planning for environmental facilities, (e.g., a water treatment plant) 

Baseline data collection requir~ments, such as analytical methods and chemical 
parameters 

Project-specific studies commonly required, such as air dispersion models, water quality 
models, or traffic studies 

Sector-specific required mitigation measures 

Monitoring and reporting requirements such as monitoring parameters and reporting 
frequency 

7.1.2 Inter-Agency Coordination 

The coordination of relevant public agencies in the EIAS p m s  is important in facilitating a 
multi-disciplinary and objective evaluation of potential environmental consequences of a 
proposed project. Building this capacity for agency coordination in the Dominican Republic is 
also important in bridging the information gap. However, only one agency should be responsible 
for preparing an EIAS within any sector. To avoid overlap, the public agency primarily 
responsible for carrying out or approving a project should be designated as the "leadn agency. 
It is this agency that should be responsible for preparing the EIAS, implementing its findings, 
and monitoring the mitigation measures incorporated into the project. Where several agencies 
might be involved in proposed project funding, approvals, or permits, the one with the majority 
of approval or permit responsibilities or the most governmental power should carry out the 
EIAS. Interested agencies are also those that are in charge of resources potentially affected by 
the proposed project. These recommendations follow the U.S. procedures for Federal EIS under 
NEPA, which have been proven successful since 1969. 

7.1.3 EIAS Preparation and Approval Procedures 

fn order rbr the H A S  process €0 be applied consistently across all sectors, the Comisi6n para 
el Medio Ambiente should develop EIAS procedures. These procedures would identify the steps 
for developing, evaluating, reviewing, and approving EIASs in all sectors, and ensuring the 
integration of cross-sectoral issues and public concerns into project planning, design, and 
development of mitigation measures. Procedures developed by the Comisi6n para el Medio 
Ambiente might include the following: 
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Public Scoping. After the decision to prepare an EIAS has been made and the concerned 
agencies identified, the scope of the ETAS should be developed with interested agencies, 
affected public parties, NGOs, and cammunity groups. Public consultation during scoping 
often solves potatid problems that may surface later in the EIAS process. 

EIAS Preparation and Review. The EIAS should be prepared and reviewed in 
consultation with the interested agencies and should be conducted in tandem with 
planning, review, and project approval processes. The draft EIAS may be prepared either 
by the staff of the lead agency, by contracting with a private consultant, or by accepting 
a draft prepared by the applicant or the applicant's consultant. Because the lead agency 
should be solely responsible for the EIAS's adequacy and objectivity, it should carefully 
review any Graft prepared by an outside party. A review and comment period should be 
established affording ample time for comments. The lead agency should evaluate 
comments and provide timely written responses to be included in the final EIAS. 

7.1.4 Environmental Planning, Studies, and Monitoring Programs 

One of the obstacles to effective environmental management in the Dominican Republic is the 
present lack of basic data on the location and condition of natural resources and the impact of 
human and industrial activities on these resources. Basic data gathering and resource mapping 
arc not normally part of thb ,nvironmental compliance process, but the present absence of such 
data will render any proposed permits processes and monitoring programs ineffective. 
Environmental documents, such as permits and EIAs, rely on such a database for accurate 
analysis. Resources such as flora and fauna, wetland areas, land uses, water quality, and ,air 
quality are not systematically mapped or assessed, baseline studies are not conducted, nor are 
the effects of industrial and urban pollution on baseline conditions regulated, permitted, or 
monitored. Bridging this information gap and xsolving the institutional limitations which 
perpetuate it will be crucial to preventing the aggravation of existing environmental problems 
and forestalling the creation of new ones. 

Resource monitoring programs are an effective means to maintain the quality of a resource and 
regulate the impacts of human and industrial activities. There are two distinct types of 
monitoring programs: 

Nationwide monitoring of resources to continuously monitor the quality of resources 
(e.g., ambient air quality monitoring) conducted by the resource management agency 

Industrial monitoring programs that monitor the impacts of industrial activities on 
resources (e.g., effluent discharges to rivers) implemented by the polluting industry with 
omsight and enforcement by tire c m m q m h g  resuurce management agency 

However, basic data and baseline conditions must first be documented before these monitoring 
programs can be implemented. These data are essential tools of environmental management 
across all sectors for several reasons: 1.) Baseline data is needed for EIASs to accurately define 
environmental impacts to background conditions; 2.) Mapped and classified resources, such as 
ecologically protected areas and ambient air quality, are needed for the development of siting 
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criteria for industrial bilities; 3.) Information on the type, quality, and location of resources 
such as wetlands and endangered species is needed to develop countrywide environmental 
plamling strategies. 

A comprehensive national resource assessment and monitoring strategy may be developed. The 
strategy should include the following two programs for each resource: 

1 .) A resource assessment program to gather basic data and to determine baseline conditions. 
After baseline data is assessed, this program would function as a continuous monitoring 
program- 

2.) A resource-specific monitoring program which would function as part of an overall 
permitting system for facilities that release pollutants that affect the resource. 

For example, for water quality, a program would be developed to assess background conditions 
of the quality of water bodies throughout the country. This program, or a variation of it, could 
be left in place to function as an ongoing monitoring program continually monitoring water 
quality. The pollutiqg industry would monitor its effluent discharges and report to the water 
quality management agency to demonstrate continued compliance with a water quality discharge 
permit administered by the qency. Alternatively, each agency responsible for a resource area 
may develop its own assessment and monitoring strategy. 

As part of overall management of the resource, the responsible resource management agency 
should perform the following activities: 

Resource survey and mapping. The type and location of resources should be identified. 

8 Resource classification. The use classification should be assigned (e.g., endangered 
species, land use, or water use). 

8 Resource evaluation. The existing quality of the resource should be identified (e.g., 
surface water quality according to water quality, or parameters and air quality according 
to ambient air quality standards). 

8 Resource planning. Resource use plans should be developed. 

Permitting. Use and discharge permits should be administered. 

8 Resource monitoring. An ongoing monitoring program should regulate the quality of the 
resowee fe.g., &t air q&ty ~~ using air quaiity mm;toring . stations). 

Some organizations in the Dominican Republic are already involved in some of these above 
activities and they may also be assigned additional tasks. However, only one agency should 
conduct all of these tasks for any resource area. For example, surface water quality might be 
assigned to INDRHI, flora and fauna to the Wildlife Department of the Secretariat for 
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Agriculture, and land use to the appropriate department in ONAPLAN. Alternatively, these tasks 
might be accomplished under an umbrella agency such as the Subsecretariat for Natural 
Resources under the Secretaxiat of Agriculture (SURENA/SEA). Existing agencies might also 
be converted into departments under the Comisi6n Nacional para el Medio Ambiente. No agency 
or organization, however, is yet involved in air quality management or the administration of 
industrial waste facilities. One of the important t&ks implementing the E~vironmental Law 
will be to assign the above duties to the appropriate agency or department of the Comisi6n 
Nacional para el Medio Ambiente or to set up a new entity responsible for air quality 
management and the administration of industrial wash facilities. 

Existing data regarding resource mapping, evaluation, quality, and monitoring data should be 
incorporated into baseline studies so that future efforts are not duplicated. NGO involvement 
should not be overlooked in these efforts and available information developed by the NGO 
should be utilized in resource assessment activities and studies. For example, the Dominican 
Foundation for the Research and Conservation of Marine Resources has conducted surveys of 
coastal marine resources. NGO expertise could also be incorporated into resources assessment 
or planning studies. The capacity of these and other existing agencies to implement these tasks 
is yet undetermined and should be examined. 

Assessment and monitoring programs are needed at least for the following resources: 1.) Flora 
and Fauna; 2.) Coastal Marine Resources (mangroves, coastal wetlands, and fisheries); 3.) 

I Surface Waters and Wetlands; 4.) Forestry; 5.) Land Uses; 6.) Air Quality; 7.) Water Quality. 

I 
Although the establishment of basic data and baseline conditions for all resources is important 
for the reasons discussed in this section, the following resource assessment and monitoring 
programs should take priority and are recommended to begin immediately: 

I Land Use Study 

Coastal Marine Resources 

I 

Water Quality 

Air Quality 

7.1.5 Training and Public Education 

The training component in a technical assistance program should be initiated on two levels: 

Education of the general population 

Training goals should reflect the staffing levels proposed for the Comisi6n para el Medio 
Ambiente and the environmental units to be installed in the sectoral agencies. For the staff of 
the ComisiQ para el Medio Ambiente and the environmental unit staffs in sectoral agencies, 
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training on the preparation, evaluation, and review of EIASs should be initiated in the U.S. and 
other World Bank or IDB countries having substantial experience with this process. Although 
the University of Santo Dorningo is reportedly developing an environmental engineering 
program, no domestic university currently offers courses related to industrial pollution and urban 
planning and management. Agency personnel should also receive funding for courses and 
seminars on environmental issues specific to their sector. Since consultants may play a large role 
early in the development of local EIAS capability, national and sectoral agency staffs should also 
receive training on consultant management. 

Environmental education and awareness programs should be initiated to make the general 
populations aware of the opportunities and limitations of their physical environment. This can 
'be achieved through involvement of environmental professionals, professors, and NGOs, and 
environmental education in the primary and secondary schools. For example, the agriculture 
department at the Institute Superior de Agricultura (ISA) and conservation and natural resources 
departments at the Technology Institute of Eastern Cibao, the Santiago University of 
Technology, the Central University of the East, and the Catholic University could be involved 
in educating teachers in surrounding areas about sustainable resource use. In more remote areas, 
teachers might best be reached though NGOs in the area. 

7.1.6 Public Consultation/NGO Involvement 

Soliciting the participation of potentially affected individuals, business establishments, and 
NGOs, and incorporating informed views into the EIAS are necessary components in the 
approval process. The Dominican Republic has a strong NGO base (see Annex D) in the areas 
of social development and environmental conservation. However, the public consultation 
requirements of the Environmental Law are new to the agencies in the Dominican Republic and 
substantial technical assistance will be necessary to initiate this process. 

Consulting affected communities and NGOs has two primary purposes: One, understanding the 
concerns of affected groups and the degree to which they are impacted by a proposed project, 
and second, to incorporate their expertise regarding the nature of particular environmental 
problem. The institution of a public scoping process, like that discussed in Section 7.1.3, would 
obtain this type of public input. Following scoping, in order to ensure that public concerns are 
incorporated into the EIAS, public notification of all phases of the EIAS (public hearings and 
the availability of the draft and final EIASs) should reach affected communities and be conducted 
in a timely manner. 

7.2 DEVELOPMENT OF POWER SECTOR ENVIRONMENTAL MANAGEMENT 
CAPABILITY 

Recommendations for the development of the environmental management capacity in the power 
sector made in this section are intended to resolve, as much as possible, the issues identified in 
Section 4.4, "Environmental Issues in the Power Sector's Regulatory Framework." These 
recommendations for establishing a sector-specific EIAS process, environmental smdards, a 
permit process, monitoring programs, and an institutional structure to implement this 
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environmental management system will require significant technical assistance and commensurate 
funding commitments. 

I 7.2.1 Siting Considerations for New Power Facilities 

The primary means for avoiding or minimizing the adverse impacts of power plants will be to 
employ environmental screening criteria in the site selection process. A site screening process 

1 should at least include the following site selection considerations: 

Engineering Considerations 

- Availability of adequate land area 
- Sufficient cooling water 
- Suitability of foundation conditions 
- Favorability of topography 
- Accessibility of tmsportation facilities 
- General plant and transmission line layout 
- Erosion control requirements 
- Existing surface grade 

Environmental Considerations 

- Air Quality 
- Meteorological conditions of the impact area 
- Topography of the impact area 
- Ambient air quality of the impact area 

- Water 
- Availability 
- Quality (baseline conditions) 
- Proximity to major groundwater recharge zones 
- Aquifer characteristics 
- Proximity to water bodies and wetlands 
- Drainage problems (such as local ponding) 
- Capacity of existing wastewater treatment facilities 

- Land Use/Socioeconomic 
- Characteristics of immediately surrounding area and region 
- Distance of plant from populated area 
- Size and location of surrounding communities 
- Culture and lifestyles of the area 

- Ecology 
- Proximity to sensitive plant communities 
- Proximity to sensitive, rare, or endangered wildlife habitats 
- Proximity to protected ecological areas 
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- ?)rpe and extent of present and past human disturbances 

Siting considerations such as these should be applied to potential sites targeted for future 
development in the Power Sector Expansion Plan and siting criteria developed. For example, a 
site at a distance grea.ter than three miles from a population center of 2,500 persons, in an area 
with low ambient air quality concentrations of SO,, and outside protected ecological areas might 
be considered a candidate site. 

The private company or governmental entity making the siting decision should conduct a site 
screening and selection study. It is not necessary that the site screening analysis use sophisticated 
models. Rather, the study should demonstrate that the considerations listed above have been fully 
addressed. 

7.2.2 Power Sector Environmental Guidelines 

Environmental guidelines providing instruction on environmental compliance with relevant laws 
and standards should be developed by the Comisi6n Nacional de Energfa for incorporation into 
both its energy policy and the implementation of specific power sector projects. The guide1ir.e~ 
should facilitate compliance with the national Environmental Law and other relevant 
environmental technical norms such as those to be developed by the Superintendencia under the 
Energy Law. The detailed recommendations in Section 7.1.1, "Environmental Guidelines," 
should be applied in the development of environmental compliance guidelines particular to the 
power sector. Specifically, the guidance should describe the following components: 

Training of agency staff on national and sectoral levels 

Education of the general population 

EIAS preparation and approval process 

Relationship of EIAS and "concesi6n definitiva" to necessary facility permits (water 
discharge permit, air emission permit) 

Preparation, implementation, and monitoring of a mitigation plan 

Data collection requirements, such as air quality monitoring methods specific to power 
sector emissions (SO,, NO,, and CO) 

Project specific studies, such as water quality evaluation of intake source and outfall 
receiving waters 

Required mitigation measures for power plant development 

General monitoring and reporting requirements (e.g., monitoring and reporting 
exceedances of CO or SO, over required emission limits) 
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Where guidelines or requirements for these components have been developed by another agency 
(such as air quality monitoring techniques that are required by an air quality management 
agency), the Comisidn Nacional de Energia may defer to that guidance. 

I 7.2.3 Agency Authorization 

In accordance with the Energy Law, the Comisidn Nacional de Energfa is charged with 
developing and administering energy policy. However, COENER currently has an almost 
identical mission and ONAPLAN also has energy planning responsibilities. The missions of 
existing agencies involved in energy planning need to be redefined to avoid institutional 
redundancy. 

Under the Energy Law, the Superintendencia de Electricidad has been given the responsibility 
for the review of the environmental assessment and mitigation measures prepared by a private 
company applying for a "concesidn definitiva." However, the administration of hydroelectric 
projects is currently under the jurisdiction of INDRHI. The division of agency authorization 
responsibilities should be clarified under one of the following two scenarios: 

The Superintendencia is responsible for thermoelectric projects and INDRHI for 
hydroelectric projects. In this case, organizationally, W R H I  would be placed under the 
auspices of the Comisidn Nacional de Energh. 

The Superintendencia is the only agency with authority over hydro or thermal power 
projects. In this case, INDRHI's mission would be redefined. 

For clarity, it is assumed that, in accordance with the Energy Law, the Superintendencia will 
be the sectoral agency responsible for the development of all power projects both hydro or 
thermoelectric. 

Since the power sector is the primary user of coal in the Dominican Republic, the 
Superintendencia would also be responsible for the development of the coal ash 
commercialization program as recommended in Section 6.3.3, "Non-Land Disposal Options." 

7.2.4 Inter-Agency Coordination 

As for all other sectoral agencies, it is recommended that an environmental unit be placed within 
the Superintendencia. The environmental unit should be staffed with a power engineer 
knowledgeable in power sector environmental issues, an air quality specialist, a biologylwater 
quality expert, and an energylnatural resource planner. The Comisidn Nacional de Energh staff 
should include an environmental planner. 

For power project development, the Superintendencia should function as the lead agency. Under 
the Energy Law, the project sponsor is responsible for preparing an assessment of the 
environmental consequences of facility implementation and proposing measures to mitigate the 
negative impacts. The Superintendencia is charged with the review, not the preparation, of this 
assessment and mitigation plan as part of its review of the application for a "concesidn 
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defmitiva." Although not stated in the Energy Law, it will be important to establish that this 
assessment must fulfill the EIAS requirements so that it also becomes the project EIAS, and that 
the environmental evaluation process Is not duplicated. The Superintendencia would, therefore, 
assume the responsibilities of lead agency in the EIAS review and implementation. 

Because the Superintendencia, as the lead agency, is not responsible for the actual preparation 
of the EIAS, it must establish close coordination with the applicant during the EIAS process. For 
example, regular meetings with the applicant, the Comisi6n Nacional para el Medio Ambiente, 
and the Superintendencia should take place to discuss data needs and to clarify the EIAS 
requirements regarding such issues as required mitigation measures and implementation of 
mitigation plans. lf the site has not been designated in the Pov~er Sector Expansion Plan, a site 
screening study should be prepared by either the Superintendencia or the project sponsor and 
reviewed by the Superintendencia. An EIAS should not be prepared until the preferred site has 
been selected using a sound siting rationale and approved by the Superintendencia. 

In order to facilitate a multidisciplinary and objective approach to the preparation and review 
of EIASs, concerned agencies should be identified using a process proposed in Section 7.1.2, 
'Inter-Agency Coordination." The EIASs prepared for power sector projects are likely to 
involve the following interested agencies: water quality management, air quality management, 
and land use management. The role of the Comisi6n Nacional para el Medio Ambiente in the 
EIAS process is described in the next section. 

7.2.5 Agency Procedures 

The preparation and review of EIASs in the power sector should follow a process like that 
proposed in Section 7.1.3, "EIAS Preparation and Approval Procedures." The environmental 
unit of the Superintendencia will be primarily responsible for reviewing the EIAS in conjunction 
with the "concesi6n def'initiva." According to the Energy Law, after the Superintendencia has 
completed its review of the application package, its recommendations are to be forwarded to the 
Comisi6n Nacional de Energfa and, if approved at this level, the application is forwarded to the 
Office of the President for final signature approval. 

As discussed in Section 4.4, in order to promote an independent, objective review of the 
environmental consequences of power sector development, the EIAS should be reviewed 
concurrently by the Comisi6n para el Medio Ambiente functioning as the environmental 
oversight agency. Both the environmental oversight agency and the Superintendencia should 
review the ELAS for adequacy and completeness in accordance with established national and 
sectoral environmental guidelines. The recommendation of the Comisi6n para el Medio Ambiente 
should be forwarded concurrent with the Superintendencia's recommendation to the Comisi6n 
Nacional de Energia. In order to integrate environmental as-ects into energ_v development as 
mandated by the Energy Law, the recommendation of the Comisi6n para el Medio Ambiente 
should be incorporated with that of the Superintendencia in the approval recommendation 
considered by the Comisidn Nacional de Energia and the Office of the President. 

Although not mandated in the Energy Law, the environmental unit within the Superintendencia 
should be given the authority to require the applicant to re-evaluate the findings and proposed 
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mitigation if the impacts are not adequately addressed in the ElAS or if the propsed mitigation 
measures are inadequate to offset adverse impacts. In addition to an adequate EIAS, the approval 
of the "concesibn definitiva" by the Superintendencia should be contingent upon the approval 
of an air quality permit, water discharge permit, and other relevant environmental permits. The 
Superintendencia should be granted legal authority to require that all environmental permits be 
approved by respective agencies before a positive recommendation may be forwarded to the 
Comisi6n Nacional de Energia. The relationship of the EIAS and the project approval process 
to all other environmental permits should be clearly defined in the environmental guidelines. For 
example, approval should not be granted until a waste disposal site has been identified (if 
necessary) and approved by the appropriate governmental entity. 

7.2.6 Environmental Planning 

Environmental planning activities should be incorporated into the energy policy dialogues and 
utility plans in the Comisi6n Nacional de Energia. The Comisi6n Nacional de Energia, bound 
by the Energy Law, should develop energy policy and facility plans that promote optimal 
resource use and incorporate environmental considerations. The environmental planner in the 
organization should, therefore, have a strong role in integrating natural resource and 
environmental planning criteria into the development and formulation of national energy policy 
and utility plans. 

Fostering public participation in the EIAS process through public hearings, public scoping 
meetings, and public review of the EIAS would be the responsibility of the environmental unit 
of the Superintendencia. Various techniques can be used, including public notices published in 
newspapers and posted on and near the proposed project site. In addition to specific dates and 
times of scheduled hearings or review and comment periods, notifications should also identify 
the responsible agency personnel to call for project information. 

The Superintendencia should continue to involve affected communities during construction and 
operation of new power facilities by designating an individual within its environmental unit 
responsible and accountable for responding to questions and concerns from the public. This 
individual should coordinate closely with a member of the onsite construction team, plant 
engineer, or onsite environmental engineer. Continuous public involvement may also be fostered 
by conducting scheduled plant tours emphasizing the in-place pollution controls and mitigation 
measures to better protect the environment. The environmental unit should also be responsible 
for making publicly available plant monitoring and reporting results, perhaps by publishing the 
data in local periodicals. 

7.2.8 Training 

In addition to the academic disciplines of engineering, environmental planning, and biology, the 
members of the Superintendencia should receive training in the following areas: 

Review and evaluation of EIASs and implementation of EIAS mitigations 
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Environmental compliance techniques (permitting systems, monitoring programs, annual 
compliance auditing, and enforcement mechanisms) at the power plants 

Environmental impacts particular to the power sector 

Commercial and industrial applications of coal ash and coal ash marketing programs 

Sector-specific technical information might best be provided in confereilces and materials created 
by U.S. organizations such as the following: 

Electric Power Research The American Association of Coal Ash 
Institute (EPl3.l) 1913 1st St. North West, 6th Floor 
3412 Hillview Ave. Washington, D.C. 20006 
Palo Alto, CA 94304 (202) 659-2303 
(415) 855-2000 (for coal ash utilization techniques) 

7.3 POWER SECTOR ENVIRONMENTAL STANDARDS 

According to the current draft of the Environmental Law, environmental norms and standards 
applicable to many sectors are to be promulgated by the Comisi6n Nacional para el Medio 
Ambiente. According to the current draft of the Energy Law, environmental norms are also to 
be developed by the Comisi6n Nacional de Energia and enforced by the Superintendencia. In 
order to avoid overlap, environmental norms should be promulgated only by the environmental 
oversight agency. These norms should then be adopted by the Comisi6n Nacional de Energfa. 

Currently, air quality standards or disposal standards for industrial wastes do not exist in the 
Dominican Republic. Water quality and industrial effluent discharge standards that exist are 
neither consistently used nor enforced. Air and water quality standards that might be established 
by the Comisi6n Nacional para el Medio Ambiente would include both ambient and source 
emission or effluent standards. 

7.3.1 Air Quality Standards 

7.3.1.1 Ambient Air Oualitv Standards 

Air quality should be protected by adopting air quality norms, as mandated in Chapter 22 of the 
Environmental Law. The norms would be used to measure the impact of a specific power plant 
on air quality. Ambient air quality standards are a yardstick for programs tu prevent or abate 
the effects of air pollution by establishing the maximum allowable levels of air pollutants. These 
standards are adogted in consideration of hml tb, illnecs, i r t f l j q  tm t& -g-1-1 6 
interference with visibility, and effects on the economy and other relevant factors. 

The recommended standards for ambient air quality are the USEPA primary standards, shown 
in Section 2.2.1, Table 2-5, "Ambient Air Quality Standards." 
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USEPA 
Pollutant Tie Avg. Standard 

bglm? 
Sulfur dioxide (SOz) 3 hr. 1300 

24 hr. - 
annual - 

Nitrogen dioxide (N4) annual 100 
Suspended Particulate Matter 24- 150 
( P M I ~  annual 50 
Carbon monoxide (CO) 1 hr. 40,000 

8 hr. 10,000 

7.3.1.2 Source Emissions 

Source-specific emission stmdards should be adopted to limit pollutant emissions at the source. 
For the power facilities in the Dominican Republic, the U.S. New Source Performance Standard 
f ir  Electric Utility Steam Generating Units for which Construction is Commenced After 
September 18, 1978 (40 C;FR 60, Subpart Da) might be applicable. This standard limits the 
releases of particulate matter, sulfur dioxide, and nitrogen oxides based on a ratio @ound/million 
Btu) of pollutants to the heat input of the fuels fired. 

A summary of these standards is shown below: 

Standard for Particulate Matter: 

13ng/J(O.O3lb/MBtul heat input derived from the combustion of solid, liquid or gaseous fuel 

Standard for Sulfur Dioxide: 

Applicable to solid or solid derived fuel: 

520 wJ(1.20 IblMBtul heat input and 10 percent of the potential combustion concentration 
(90 percent reduction) 

30 percent of the potential combustion concentration (70 percent reduction) when emissions 
are less than 260 ng/J (0.60 IblMBtu) heat input 

Applicable to liquid and gaseous fuels: 

340 nelJ(0.80 IblMB@ heat input and 10 percent of the potential combustion concentration 
(90 percent reduction) 
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100 percent of the potential combustion concen tration (zero percent reduction) when emissions 
are less than 86 ng/J (0.20 lb/MBtu) heat input 

Standard for Nitrogen Oxides: 

Gaseous fuels: 86 ngN(0.20 IbIMBtu) 
Liquid fuels: 130 nrlJ(0.30 IblMBtu) 
Solid fuels: 260 n~N(0.60 lb/MBtu) Anthracite coal 

7.3.2 Water Quality Standards 

There are two distinct types of water quality standards: 1.) receiving water standards; and, 2.) 
effluent or discharge limitations. Receiving water quality standards are developed to protect and 
maintain the quality of national waters. Specific receiving water quality chemical constituent 
limitations are therefore based on the category of use of the water body into which an industry 
is discharging. For example, waters that are designated for recreational uses will have more 
stringent water quality limits than a water body designated for industrial uses. Effluent or 
discharge standards are developed to limit the total pollutant load to the receiving water body. 
Effluent standards for many industries are often technology-based because plant operational 
processes affect the final effluent quality. 

Both types of water quality standards should be adopted by the appropriate resource management 
agency (such as INDRHI or INAPA) identified as part of the institutional study. Some standards 
have been developed through various laws and regulations and should be incorporated, as 
appropriate. The existing laws and regulations pertaining to water quality are outlined and 
analyzed in the report "Red Nacional de Monitoreo de Calidad de Aquas para la Repdblica 
Dominicans. Informe No. 63" (April 1993). 

7.3.2.1 Receivm~ . . Water Standards 

Although the Environmental Law does not mandate the designation of national water resources 
according to use classifications (recreational, industrial, ecological, or biological protection), 
these classifications must be made in order for receiving water standards to be chosen according 
to their compatibility with the intended use. Specific receiving water standards cannot be 
recommended at this time because existing water quality has not yet been determined and the 
intended uses for national surface waters are unknown. Table 7-2 lists exemplary receiving water 
quality standards for waters in climate zones similar to the Dominican climate that may be used 
as general guidelines for selecting or developing receiving water standards for marine waters. 
These standards in Table 7-2 were also selected because they represent coastal water uses such 
as genexd marine water use, open coastline, and embayments s i m d ~ ~  to existkg c a s t d  wa&x 
uses in the Dominican Republic. 
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7.3.2.2 Effluent or Discharge Standards 

The primary requirement of a discharge p e d t  is to ensure that industry effluent meet a specific 
discharge limitation or standard. Some effluent discharge standards, for selected industrial 
categories, have already been developed in the Dominican Republic. Table 7-3 presents some 
of these existing limits (according to Law 436), as well as general industrial effluent standards 
from other relevant countries for comparison. These general industrial discharge standards would 
be applicable to most industrial effluents across al l  sectors. Parameters that may be applicable 
to power sector effluent discharges are highlighted in bold. These standards could be used as the 
basis for permitting cross-sectoral industrial discharges to receiving waters. Also presented in 
Table 7-3 are U.S. guidelines for the discharge of effluents specific to the power sector. 

Environmental Assessment for the Dominican Republic Power Sector 



Unihd Strhr (Federrf) HrwJi Fiidda 1 RIsfle Rko Thrilrnd F31 
Puanehr Unit w ~ r d  u w  W M ~  usn mdown west ncreakn and wnsonrtkn n&id urr hduttildura 

4-day w g l l l  1-hourmglll chnmicl51 Kul.15/ annmt lan  un/?l uw .BI mnwwalbn u w  
knmonlr, b W  m@ N Rl OW35 0.m3 - - ,' <OA 1101 
h n k  m f l  0038 OD60 OK36 0069 < O W  0.15 - - 
Bulvn men - - - - - 1 m - - 
Boron man - - - - - 4B - - 
cadnkm mOn 0 ~ 1 0 3  0043 o m  01x3 o m  o m  < o m  < o m  

CVdh mOn o m 1  o m 1  0901 o m 1  o m 1  om coal 1101 
ChM&r m@ - - - - ~ 1 0 %  here- - - - 
C&un mon - - - - - - - - 
Copprr mon - omis - - om29 005 < O M  1101 
Chrpnkm, tow man - - - - - 0 9  CO.1 1101 
Mmkm, +6 mocl om 1.1 - - o m  - <OK6 4 . 1  
CWuho. rnridlld mg; OMlS OD13 Om75 OD13 OD1 - <OD1 1101 
Cdoc - - - - - - - nolobjpchatle not ob~clknakb 
Con&cWiy &an lO%vuiabn 10%vui&n IO%vsrbk~r 10% vetidon 1Wvui.tion - 10% vu*tbn /lo/ 
Bbbgicd oxygen dem m d  mgn - - - - no n u l s ~ m  hcmcw - - - 
Q # n l d  o w n  danmd mgtl - - - - - - - - 
tk(srgullr mJn - - - - 0.5 - - - 
mmd, men - - - 0.17 4603 - <om 1101 
Mmgmew m f l  0.1 0.1 - - - 0.1 cO.1 1101 

M.aHh men - - - - - - - - 
WY rnon owom5 o m 1  - Om21 oMXX)25 OW1 cow01 <Ow01 

N i i h r  moli - - Cbo. m e n  c OW35 41 - - - - 
N i W s  mgll - - Goo. mem < ODtXk3 41 - - - - 
Nimopt. btd men - - Qoo.me.n c 0.11 Bl - bpo - - 
Phosphornus m@ O m 1  O m 1  Qw.me.n d.016 El ow001 - - 1101 
Nkkd rn f l  Om71 OD14 O m  OD75 OWB3 00083 - - 
%r m d  om23 om23 - o m  o m  o m  - - 
b.d mon O m  0.M - 0.14 OM158 OD15 <OD5 I101 

pH unWI 65-as 85-8.5 78-8.6 78-8.6 6.0-8.5 73-8.5 71)-8.5 1101 
SIMvn m f l  005) 0 4  OD71 0 3  o m 1  OD1 - - 
~ u ~ a t s s  men - - - - - 2800 - - 
Sul(i&r (unQsa. WS) mOn OW2 OW2 - - - OW2 <On1 I101 
SOW* auspanded mdr - - - - - - - - 
Sdk*. bt diwhmd mgll 10%vui160n 10%vui&n - - - - - - 
~ o ~ d e ,  low mOn - - - - - - - - 
Solidr.bahg m gfl - none none - - - not obfsctlon&e nolobfs-lknath 

Turbiary NN 0 2  0 2  c29over m W n t  10 
Zhc m f l  0- 0.17 OD66 0.095 0036 O M  CO.1 1101 
Iron man - - - - 0 3  - c0.3 1101 
O11 m d  grease mgll nokahgrheens - - 5 W  - not vidbb no1 vidbk 
Tmp.r.brrs C PI <I C f m  m b k n l  < I  C h m  mbbnt die ksrpscHlo 4 2 2  C 32C c 3  Cfrcm m k n t  
SIl?ePWe aotldr (1 h) m f l  - - - - - - - 
C - a h a .  b W  k c d  MNP 104 H I  104 W I  - - 200 mo*. u g  (3eo.menn <XK) - - 
Fbw m3h - - - - - - - - 
Disrdnd oxygen r n d  - - 75% uluntion c 75% a.(ura(bn c 4D-5.0 5 4 c /I01 

I 

Table 7 -2: Exemplary Marine Receiving Water Quality Standards 

111 US €PA Ouanty Critetia for Water. 1986 
121 Ammonia cm~envat!Ws highly dependent on temperehrre and pH 
13/ Weekly average tempetaare increase must be less than or equal to 1 C; in subtropical regions 

(south d Cape Canavelal andlampa Bay, Florlda and Hawaii) &oft-term temperme maximum = 32.2 C, true dally temperature maximum mean = 29.4 C 
I41 MNP Is for marine waters at desigiated beach areas 
151 Hawaii Water Oualii Stmdards. HwaP Administrative Rules, T i  11. The nitrogen, ammonia, and p h w p h o ~ s  Mhres are the most conservative criteria for the given constituent. The nitrate and 

n W e  nitrogen crketia @m aaualty combhed hto one value in Lha Hewail standards atthcugh It Is shown as two v a b s  h this table. The chroniclacute columns do not apply to nitrogen, ammonia. 
n i t r a t e h i i  nhrogen, oramwzk- 

l6i %s d u e s  --lied ae geometric means not to be exceeded and are the most conservative. The first value is forthe wet season (average freshwaer hflow lessthan 1% d the embayment 
volume per day) and the second is Ihe dry criteria (freshwater hMw less than 1% d embayment volume per day). 

/7/ Florida Water Quality Standards. OlRclel Compilatlan ol Rules and ReguIaUons ofthe State d Florkla. T t e  17 - Department d Environmental Regulation Chapter 17-3, Water Quali Standards. 
Adopted 10128/70, as mended. 5\29/90 armmaTlent used. 

181 Puerto Rico Water QuaCty Smandards. Pwrto Rko E n h m e n t a l  Quality Board, Water Oualii Sandards. Regulation adopted 1/4/74, as amended. 7/M/90 amendment used. Wrner quality 
designatiacrs htaMe aro for costal and estuarine waters for primary and secondary contact recreation and propagatIon/peserv~ d desirable species. 

191 Coastal Water Quality QuideHnes Laws and Standards h Pollution Control h Thailand. Second E&tkn. Environmentd Quality Standards DMsion Office d the National Environment Board. 
Thailand, July 1989 





7.4 POWER SECTOR COMPLIANCE PROCEDURES 

Prccedures for environmental compliance in the power sector would consist of the 
implementation of the EIAS mitigation plan, and the issuance of environmental permits for 
discharges to water and air resources. 

7.4.1 EIAS Mitigation Plan 

Following EIAS approvals, the Superintendencia, through its environmental unit, would be 
responsible for ensuring compliance during construction and operation with the measures 
proposed in the applicant's mitigation plan. Some of the proposed mitigation measures in place 
during plant operation, such as water quality monitoring programs, may also be a condition of 
the environmental permits. To avoid overlapping responsibilities, the Superintendencia should 
be responsible only for those measures in the EIAS mitigation plan that are not part of any other 
environmental permit. An inspector from the environmental unit should visit the facility 
periodically during construction to ensure that construction mitigation measures such as erosion 
control are functioning as anticipated. During plant operation, an inspector from the 
Superintendencia's environmental unit should conduct scheduled inspections. 

Enforcement responsibilities of the Superintendencia, including fines and criminal penalties, are 
still unclear. According to the Energy Law, the Superintendencia has the authority to enforce 
technical norms as developed by the Comisi6n Nacional de Energia, but is not granted specific 
authority to enforce the mitigation plan measures and exact penalties for noncompliance. Legal 
clarifications are required in this area. 

7.4.2 Environmental Permits and Monitoring Programs 

The purpose for requiring environmental permit applications for new power facilities is to 
demonstrate compliance with the national environmental standards to be developed under the 
Environmental Law (possibly similar to those described in this Section). Monitoring programs 
should be required as part of the permit and function to demonstrate continued compliance. The 
environmental permits should be administered through the appropriate resource management 
agency. 

Responsible agencies should be identified to oversee the implementation of the emission and 
discharge monitoring programs at each plant. The responsibilities of the appropriate agency with 
respect to monitoring programs are the following: 

Establish monitoring methodology to be implemented at the plant (e.g., monitoring water 
quality, &r quality, and SOU wastes) 

Receive and review monitoring reports 

Oversee and enforce environmental quality standards 
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The permitting agency should be endowed with the authority to enforce standards and impose 
fines for violations. 

I 7.4.2.1 Air Oualitv Permit and Monitoring Pro~rams 

Air Quality Permit. Although the Environmental Law does not specifically mandate the 
issuance of an air quality permit for polluting industries or activities, a permitting system should 
be developed as a vehicle for accomplishing the goal of protecting air quality and preventing its 
degradation. The proposed permitting system might follow the New Source Review process used 
in the U.S. In this process, the designated air quality management agency would conduct a 
review of all new or modified sources of air pollution under its jurisdiction. The applicant 
(individual, company, or governmental entity) seeking to construct a facility that emits or has 
the potential to emit designated pollutants to the atmosphere would apply to the air quality 
management agency for an Authority to Construct Permit. If the material submitted by the 
applicant is satisfactory, the administrating agency will issue an Authority to Construct Permit 
so that construction can begin. 

The New Source Review process first would require that an applicant demonstrate the following: 

Best Available Control Technology @ACT) has been incorporated into the design of the 
plant. 

Emissions from the proposed source will not, in combination with emissions from nearby 
existing sources, cause ambient air quality standards to be exceeded. 

All major facilities are identified which are owned and operated by the applicant, and they 
comply with air quality laws and regulations. 

Adequate emission reductions will be achieved to offset the incremental addition of pollutants 
to the atmosphere. 

Fugitive emissions are controlled to the extent consistent with good engineering practice. 

All applicable Rules and Regulations have been considered and followed. 

Before construction is complete and prior to operation, the applicant would apply for an annual 
Permit to Operate, which mandates the quantity of emissions (such as sulfur dioxide, nitrogen 
oxides,-and particulates) and other conditions with which the operational facility must comply. 
Compliance with Permit to Operate conditions should be enforced. Sanctions for a failure to 
comply might be legal action, possibly resulting in the loss of Permit to Operate and a 
substantial fine. The Permit to Operate and its conditions should be reviewed annually by the 
responsible agency to ensure compliance with both previous conditions listed in the permit and 
any new or modified regulations which may have been introduced during the review period. The 
agency might charge fees to help defray the administrative costs for reviewing the application 
and granting the permit. 
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In the annual report to the responsible air quality management agency, the applicant should be 
required to provide operating records. The records would include data concerning fuels 
consumed, hours of operation, and records of emissions as measured at stack and offsite 
monitoring stations. The applicant might also be required to report exceedances within 24 hours, 
and to document these exceedances in the annual report. 

For a good example of a successful air quality permit system under USEPA regulations, refer 
to the following San Francisco Bay Area Air Quality Management District. District Rules and 
Regulation, Manual of Procedures, Permit Handbook, and other technical documents relating 
to air quality management are available for purchase. 

Bay Area Air Quality Management District 
939 Ellis Street 
San Francisco, CA 94109 
Telephone: (4 15) 771-6000 

Source Emission M o n i t o ~ g  Program. Emissions monitoring at the source, such as in-stack 
sampling and analysis of pollutants, may be accomplished by installing standard commercially 
available instrumentation systems. Source emissions monitoring, conducted by plant personnel, 
should sample the end-of-stack concentrations of particulate matter, sulfur dioxide, nitrogen 
oxides, and any other pollutants designated in the facility's Permit to Operate. The results should 
be systematically recorded and reported, as required, to the air quality management agency in 
order to demonstrate continuous compliance with the emission standards set forth in the permit 
conditions. As a cost reducing alternative, certain combustion parameters such as temperature 
and excess oxygen may be monitored to optimize plant operating characteristics and to reduce 
emissions through improvement of combustion efficiency. For control of sulfur dioxide, analyses 
of the fuel for consistency of expected sulfur content would ensure that SQ emissions are kept 
within intended limits. 

Ambient Air Quality Monitoring Program. An ambient air quality monitoring program should 
be implemented as part of the resource assessment activities discussed in Section 7.1.4. The 
program would be conducted by the air quality management agency. This section addresses the 
configuration of an ambient air quality monitoring program remote from the source of pollutant 
emissions. 

Air quality monitoring or air sampling and analysis at monitoring stations is a systematic 
program for determining the quality of ambient air and obtaining data over a reported interval 
at the required frequency. For example, the purpose of the monitoring effort should dictate the 
choice of one specific type of sampler or a combination of samplers such as continuous, manual 
batch, or automated sequential. 
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A successful monitoring program would address the following: 

Basic considerations 

System design 

Measurement principles 

System operation 

Basic considerations. The basis for the monitoring program must be established. The objectives 
should be clear, a monitoring strategy adopted, and a list of definitions and specifications 
developed. The primary objective would be to evaluate air quality against a standard which is 
widely accepted, such as the USEPA ambient air quality standard, or a standard developed 
specifically for a project. Other objectives might be to determine the effect of a particular 
source, define background air quality, establish trends in air quality, or, to a lesser extent, 
evaluate changes in air pollutants from chemical or physical processes. 

The monitoring strategy should make adjustments for time resolution, space resolution, and 
mobility. The time resolution adjustment provides a statistical variance factor which takes into 
account that no sampling or monitoring device faithfully represents the variability in ambient air. 
Space resolution addresses the variability of pollutant concentration with distance from the 
source. For example, sulfur released as sulfur dioxide will be converted in the atmosphere to 
particulate sulfate. Mobile or portable air monitoring equipment provides more flexibility in the 
geographical location of equipment. 

- 
If the terminology used for defining monitoring instrumentation performance is not consistent, 
it can prove to be a frequent source of misunderstandings. It is important that an official list of 
terminology be established for the project. Terms such as accuracy, lower detectable limit, rise 
time, faU time, and span drift should be defined. 

System design. The design of the monitoring system includes considerations on where 
monitoring stations are sited, the physical design of the stations, design of sampling lines from 
the sample point to the analyzer in the station, and data acquisition. 

The siting or placement of air monitoring stations depends on the objectives of the monitoring 
program. For example, stations might be located to identify the points of maximum pollutant 
concentrations, or to determine if pollutants are transported into the area of concern. Other 
factors, such as emission sources, demographics, and meteorology, may influence siting. 

The number of stations, or the spacing between stations, must be established. Generally, no two 
sites are identical in air quality; however, the closer that two monitoring stations are, the more 
similar their air quality data will be. The question, then, is whether the difference in 
measurements justifies another station. There is no perfect station siting plan. However, a plan 
can be optimized to utilize available resources. 
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Air monitoring instruments, like other scientific quipment, operate best in proper environmental 
conditions. Air-conditioned shelters are available to maintain temperature and relative humidity 
within the range specified for the most sensitive instrument. Security and safety considerations 
include safe ventilated storage for gas cylinders, proper fire extinguishers, and grounded 
electrical service, where possible. For a complete remote air monitoring station, the USEPA 
recommends a minimum space allocation of 20.5 square meters, including space for 
instrumentation and laboratory, work area, compressed gas cylinder storage, miscellaneous 
storage, and toilet facilities. 

Utilities required for the station include electrical power, hot and cold running water, and a 
sewer connection. The servicing and maintenance requirements for the stations themselves are 
not significant, and include normal building maintenance, custodial service, and care of heating, 
ventilating, and air conditioning equipment. 

Air samples are brought from the sampling point to the analyzer in the shelter via a sampling 
line. It is important that the sample not be degraded or diluted in the sampling line. At this 
remote site, the data is collected, transformed from a continuous analog form to a digital form, 
and transmitted to other points where the data is used, further processed, or stored. 

Measurement principles. Some methods of measurement may fall into both the physical and 
chemical categories. For example, chemiluminescent techniques, which are considered physical, 
also employ gas phase chemical reactions. For gaseous air contaminants, the following would 
be applicable: colormetric analyzers (spectrophotometry), electrometric analyzers, conductimetric 
analyzers, chemilurninescence analyzers, nondispersive infrared analyzers, ultraviolet absorption, 
and flame photometric analyzers. For particulate matter, the following would be commonly used: 
piezoelectric mass sensor, nephelomctry, tape samplers, and charged particle mobility analyzer. 
The most common method is based on the measured gain in weight exhibited by a standardized 
sheet of Nter paper aspirated at a lcnown air flow rate in the ambient air for a period of 24 
hours. 

Air monitoring analyzers are continually being developed, and consideration should be given to 
the applicability of these. 

System Operation. The validity of air quality data highly depends on how the system is 
operat&-1. Important factors to consider would be proper installation of equipment, careful 
calibration of instruments and equipment, close adherence to established operating procedures, 
and proper servicing and maintenance. Detailed guidelines, procedures, and instructions should 
be provided for all procedures. Proper and adequate documentation must be maintained to 
support the accuracy and validity of the data. A formal quality assurance program should be 
implemented so that quantifiable statements collld be made about the accuracy, precision, and 
reliability of the data. This program also provides a formal mechanism to identify, document, 
and correct deficiencies in a timely manner. 
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7.4.2.2 Water Ouality Permit and Monitoring 

Water Quality Permit. Chapter 3, Article 28 of the Dominican Environmental Law mandates 
that a permit or license is required in order to utilize any water body in the Dominican Republic. 
A permitting system should be developed for industrial discharges to these waters. A discharge 
permitting system should follow the model established by the USEPA'S National Pollutant 
Discharge Elimination System (NPDES) program. Under this program, permits are required 
when discharges to bays, lagoons, estuaries, rivers, lakes, streams, wetlands, or sewer systems 
are planned. Each point of discharge (i.e., outfall) should be described by the permit. Treatment 
before discharge may be required by conditions in the permit if the expected quality of the 
discharge has the potential to degrade the quality of the receiving water as established by the 
water quality management agency. Industrial discharges that should be regulated under the 
program include process wastewaters (including power facility outfall), contaminated area 
drainage, and stormwater runoff during construction. 

The conditions of a discharge permit should be based on the following: 

Technology-based effluent limitations for the particular industrial category 

Waterquality-based effluent limitations of the receiving water 

Specific application of water quality plans for specifically-designated areas using best available 
technologies 

Compliance with any toxic and pre-treatment effluent standards 

Water quality standards that may potentially be used in the proposed permit system are identified 
in Section 7.3, "Power Sector Environmental Standards. " 

Receiving Water Monitoring. At present, a specific monitoring program for potential industrial 
receiiving waters is not recommended. The purpose of such a monitoring program would be to 
maintain the quality of these waters according to their intended use. When national water use 
priorities have been determined and use classifications established by the water quality 
management agency, a monitoring program should be instituted on a national level according 
to the recommendations made in Section 7.1.4, "Environmental Planning, Studies, and 
Monitoring Programs. " 

Effluent or D i a r g e  Monitoring. Constituents that may be found in the cooling water effluent 
are dependent on the characteristics of the intake water, source and type of fuel and equipment 
coatings, and the use of biocides. Each of thew categonies Muurces the fiaal type and 
concentrations of certain constituents in the cooling water effluent that cannot be accurately 
estimated until the final design phase. 
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Some of the compounds that may be found in this effluent include the following: 

Aluminum, total Copper, total Potassium 
Arsenic Fluoride Silica 
Bicarbonate Iron Sodium 
Boron Magnesium Sulfate 
Calcium Manganese Total Dissolved Solids 
Chloride Nitrate Zinc 
Chromium Phosphate 

These compounds and additional parameters such as flow rate at the outfall, pH, temperature, 
conductivity, and dissolved oxygen should be measured and reported to the appropriate water 
quality management agency on a quarterly basis, as required by their respective permits. 

For a power facility fueled by either coal or oil, a monitoring program under a national 
discharge permitting system should be established that tracks not only the quality of the intake 
water for operational purposes but also the various waste streams. The waste streams that should 
be monitored include the following: 

Cooling water effluent 

Surface and stormwater discharge 

Plant wastewater 

Domestic sewage, if sewage is not piped to a local treatment plant 

It is assumed that the cooling water effluent would constitute the major volume of the discharge 
from a power facility. It is possible in the plant design, however, that the surface water runoff 
collection system and plant wastewater and domestic sewage systems may be combined into one 
discharge line. If this line discharges to the receiving water, it would require monitoring. 
However, if this combined source discharge line is piped to a sewage treatment plant offsite, any 
monitoring requirements would be subject to the discretion of the treatment plant, and would be 
monitored and regulated in conformance with their requirements. 

Under the assumption that there may be two major discharges from the plant (cooling water 
effluent and combined liquid wastes), each waste stream should be monitored weekly for all of 
the constituents for which standards have been established. Parameters such as pH and 
temperature, however, should be monitored continuously using a continuous monitoring strip 
chart. All analytical methods should conform with American Public Beat& -- (-4PX4) 
standard methods; American Society for Testing and Materials (ASTM) standard methods; or 
other internationally recognized testing methods for chemical analyses. 

The monitoring activities should be assigned to one plant engineer who is responsible for the 
collection and analysis of the effluent and submittal of the data in the form of monitoring 
reports. The reports should include the plant site, monitoring period, chemical parameters 
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monitored, any exceedances, any plant upsets or unusual discharges, and measures taken to 
rectify these exceedances or upsets. The reports should be submitted on a quarterly basis to the 
appropriate responsible agency for review and approval. 

The main body of the report should contain the actual analytical results of the effluent 
monitoring. Each discharge point should be reported separately and actual sampling dates clearly 
stated. Analytical equipment and methods used both at the power facility and the analytical 
chemistry laboratory (if one has been contracted to do the analyses) should also be identified. 

7.4.2.3 Solid Waste Permit and monitor in^ Promam 

Permit. Because coal ash commercialization and industrial utilization is recommended in this 
EA as the primary technique for treating waste associated with power generation, few new 
disposal sites will be needed. A sophisticated and expensive permit process for disposal facilities 
is, therefore, not recommended at this time. However, proper siting and design of any disposal 
facility associated with the power sector will be extremely important in maintaining 
environmental quality, and should follow a sound siting rationale recommended as mitigation in 
Section 6.3. A siting study should be conducted by the Superintendencia and approved by the 
appropriate entity responsible for oversight of industrial waste and the Comisi6n Nacional para 
el Medio Ambiente before site development may begin. The proposed disposal site design should 
follow the general design guidelines in Section 6.3, and should also be approved in that manner. 

In addition to transportation, operation, and economic site selection considerations, 
environmental siting criteria should be developed based on power plant ash data (ash production 
quantities, production processes and operation procedures) and any applicable regulations (zoning 
ordinances, master plans, and national solid waste disposal regulations). The study should 
evaluate potential disposal sites using environmental siting criteria developed from the following 
parameters: 

@ Aesthetics 

- Visibility of the site 

Air quality 

- Proximity to other polluting industries 

- Natural slo-pes 
- Seismic considerations 
- Flood plain limitations 

Aquatic ecology 
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- Proximity of outfall and intake to marine communities 

Water supply quality implications (ground and surface water) 

Presence of valuable cultural resources 

Land Use 

- Present and future land uses 
- Ash transportation routes 

Noise 

- Proximity to residential development 
- Public health and safety 
- Sensitive receptors to disposal site generated air and noise pollution 
- Downstream population and development 

Terrestrial Ecology 

- Critical habitat in the impact area 

- Effect on neighborhoods 

Plant Coal Ash Monitoring Program. The quantity of coal ash generated at a plant should be 
tracked by the responsible plant engineer by recording the following parameters: 1 .) quantity of 
ash generated on a daily or weekly basis; 2.) number of trucks enteringlexiting the plant site; 
and, 3.) amount of fly ash and bottom ash generated. 

The coal ash generated at the plant site should be characterized and recorded by the responsible 
plant engineer by conducting regular monthly analyses on both the ash and its leachate. The ash 
should be characterized according to the following characteristics: 1.) particle size; 2.) 
mineralogy; 3.) chemical composition of carbon, hydrogen, nitrogen, sulfur, cadmium, lead, 
copper, zinc, nickel, silver, and mercury. Ash leachate should be generated and analyzed for 
pH and the following metals: silver, arsenic, barium, cadmium, chromium, copper, lead, 
mercury, iron, magnesium, and selenium. A nearby laboratory should be identified to conduct 
these analyses. American Public Health Association (APHA) standard analytical methods or 
American Society for Testing and Materials (ASTM) are widely recognized and should be wed. 

Although similar chemical analysis would be conducted at the ash disposal site, a monitoring 
program for the site can only be recommended when a specific site is identified. Following the 
institutional study proposed in Section 7.1, the responsible entity should be identified to receive 
and review reporting results from the plant and the disposal site. The monitoring results from 
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both the plant site and the ash disposal site should be forwarded to this agency or department 
on a monthly basis. 

7.5 EQUIPMENT SUPPORT FOR ENVIRONMENTAL MANAGEMENT IN THE POWER 
SECTOR 

The following equipment would be needed to provide effective environmental management 
support. Because further planning is necessary to determine equipment specifications and 
quantities, order of magnitude costs are not provided herein. 

Computers, including hardware and software for managing environmental information and 
monitoring programs 

Fax machines 

Analytical standards and methods (APHA and ASTM), in Spanish 

Environmental reference documents (guidelines and procedures) from the United States 

- Example of EIS guidelines 
- Environmental audit procedures for power plants 
- Water discharge (NPDES) permit guidelines 
- Coal ash handling and treatment guidelines 
- Coal ash industrial utilization guidelines 

Monitoring Equipment 

- Turbidity monitor 
- Computerized strip charts for water pH 
- Computerized temperature probe 
- Calibration kits for water quality monitoring equipment 
- Noise meters 
- Ambient air quality monitoring stations and associated equipment 
- Source emission monitoring equipment (e.g. CEMs) 

Support equipment for interim measures is discussed in the following section. 
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7.6 INTERIMMEASURES 

Interim measures to address some of the existing environmental problems associated with the 
power sector are proposed in this section. Current constraints to environmental compliance in 
the Dominican power sector, stemming from a lack of environmental management and funds, 
as discussed in Section 2.4, "Environmental Compliance Constraints," severely limit the 
capability of the sector to conduct environmentally responsible development and operation of 
power generation facilities. The interim measures recommended in this section of the sectoral 
EA are proposed in view of these constraints and are intended as a sil0rt-tCmi solution to some 
of the environmental problems caused by the operation of power facilities. These do not 
substitute the recommendations in the Action Plan for the long term development of 
environmental management capacity on the national and sectoral levels. Even with full 
implementation of these interim measures, environmental problems associated with the power 
sector will continue to worsen and new ones will be created if environmental management 
capability goes unimproved at both levels. 

7.6.1 Interim Mitigation Measures for Power Sector Environmental Problems 

7.6.1.1 Air Ouality 

Because the air quality impacts of existing plants were shown to be below levels of significance 
in Section 2.3.1, no air quality mitigation measures would be required with the exception of the 
Itabo I and I1 units. Should the Itabo site be selected for the two proposed units, the combined 
potential impacts of four units totaling 500 MW installed capacity would result in the need for 
mitigation measures for all the units. This would include use of operation of in-place ESPs and 
use of low sulfur fuel oil (2 wt. percent sulfur or less). Maintenance practices should also be 
implemented to increase combustion efficiency and ensure that pollution control equipment is 
operating properly. 

The rehabilitation work currently in progress for Itabo Unit I should be immediately reviewed 
with a view of integrating low sulfur fuel and improved maintenance practices as part of the 
rehabilitation. 

Preventive safety and plant maintenance programs should be conducted at each plant. A 
maintenance program would incorporate at least the following components: 

Written procedures (e.g., tagging and approval procedures) 

Preventive maintenance schedule and budget 

0 Spare parts inventory 

-- 
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Current plant documentation (e.g., design documents, manufacturing manuals) 

Consumables 

A safety program developed using World Bank Occupational Health and Safety guidelines (see 
Annex E) would include the following components 

Emergency and contingency plan 

1 Safety teams (e.g., fire, hazardous materials, first aid) 

0 Onsite emergency supplies 

I Safety training schedule 

Emergency warning systems (e.g., alarms, sirens, public address systems, radio 
communications, telephones) 

Training should be carried out onsite twice a year. 

7.6.1.3 Solid Waste Disposal 

The absence of regulations, compliance guidelines, technology, and expertise, and disposal site 
permitting and enforcement severely limits the options for ensuring the proper environmental 
management of active power-related disposal sites throughout the Dominican Republic. The 
closure and remediation of the existing facilities that present serious and urgent public health 
impacts and environmental threats is recommended. The closure of the Itabo disposal site should 
take place immediately and the onsite amount of coal ash reduced and eventually remediated. 
The reduction of coal ash on-site should begin by commercializing the ash as proposed in this 
EA in Section 6.3.3, 'Non-Land Disposal Options." 

If the immediate closure of Itabo does not seem a likely possibility, the most technically feasible, 
timely, and cost-effective approach to mitigate public health impacts resulting from current 
disposal practices is to dedicate the active power-related disposal sites. Fencing should be 
installed around the perimeter of the sites, and under locked conditions the sites should be 
guarded and regularly patrolled, prohibiting the presence of animals and unauthorized persons, 
and the disposal of other wastes. 

Regardless of whether environmentally hazardous disposal sites are closed or not, in order to 
lay the gout?dwwk fer Img-ern mitigatba of &miro i r~? t  impacts related to solid waste 
disposal, several endeavors should be initiated immediately. Beginning at the most hazardous 
sites in the most populous areas, studies to determine the extent of contamination of ground and 
surface waters and public health impacts should be conducted. Specifically, the on-site ash and 
ash leachates should be analyzed for heavy metal concentrations; down-gradient groundwater 
wells installed and monitored for contamination; and soil samples should be taken from affected 
soils, a leachate extracted, and both analyzed for chemical composition. Research into various 
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options for the commercial and industrial uses for coal ash and alternative disposal methods for 
asphaltic sludge material should be undertaken immediately. 

7.6.1.4 Coal Handlin~ System 

Currently, Itabo is the only power plant in the Dominican Republic equipped to handle coal. The 
coal is shipped from Colombia to the Dominican Republic through the Haina port, located about 
a mile from Itabo. Presently, the coal unloading procedure at the Haina port is rudimentary and 
crude. The impacts of coal handling at the Haina port are examined in detail in a separate study 
on cad  handling at the Haina port available June, 1994. This report also provides more detailed 
recclmmendations on controlling dust emissions at the Haina port and at the plant site. 

For coal handling operations at the Haina port, no effective technology can be recommended to 
prevent the currently problematic dust emissions at this location. A new and moden] unloading 
system with dust control equipment would be required. This system would include continuous 
conveyors from the Haina Port unloading dock to the Itabo plant site. 

At the plant site, the grizzly (location where the trucks unload the coal on the conveyar system) 
should be enclosed with a shed on three sides and finger curtains in the front. The dust inside 
the shed would be controlled with a sonic water-fog type dust su?pression system. The same 
type of dust control method is recommended for all {transfer points, the screening plant, the 
staker discharge, and the reclaim hoppers. The coal stockpile should be periodically sprayed with 
a sprinkler system. Further improvements for the prevention of coal dust emissions require 
major modifications of the present coal handling system at the plant. 

7.6.2 Interim EIAS Guidelines for Power Expansion 

In the case that the national or sectoral environmental management system is still incapable of 
implementing environmental review (via the EIAS as defined by the Environmental Law) by the 
time two new planned power plants are ready for approval, the project-specific EIAS should 
conform with the World Bank Operational Directive (OD) 4.0: for Category A EAs, since 
diverse and potentially significant impacts are anticipated from power sector development 
project(s). The EIAS should also be developed according to the requirements of the Dominican 
proposed Environmental Law, outlined in Section 3.0 (the proposed Environmental Law 
identifies power facilities as a major project that requires an environmental impact assessment). 

Consistent witb the "tiering" process inherent in preparation of this EA, the analysis of 
environmental impacts in the EIAS should be commensurate with the detailed engineering and 
siting information that will be available at the inception of the EIAS. The mitigation plan should 
indude site ard *t specific &ptations of t% mitigatim m w u i a  mummended in this 
sectoral EA (Section 6). Monitoring programs for water quality, air quality, solid waste, and 
mitigation should be developed in accordance with the recommendations made in this document 
(Section 7.4). 

A public scoping process should be undertaken involving agencies, the public, NGOs, and, in 
particular, affected residential and business communities. To the extent possible, the EIAS 
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process should be combined with the planning, review, and project approval processes in place 
at the time of its preparation. Although the level of analysis and detail should be commensurate 
with the potential impacts, the basic components to be included in the project-specific EIAS are 
detailed below. 

7.6.2.1 Executive Summary 

This section would contain a concise summary of all adverse and potentially significant impacts. 

7.6.2.2 Policv. Legal. and Administrative Framework 

This section would contain the policy, legal, and administrative framework within which the 
EIAS is being prepared and institutional constraints affecting environmentally responsible project 
development specific to the Dominican Republic. 

7.6.2.3 Project Description 

This section would contain a concise description of the proposed project, including associated 
utilities, in its physical, ecological, and social context. 

This section would contain a description of the study area, including the transmission corridors 
and any associated offsite development, according to the relevant physical, biological, and 
socioeconomic conditions. Data gaps should be identified and studies on water quality, 
hydrological conditions, soil conditions, biological resources, and cultural resources should be 
initiated as appropriate. 

This section would contain an evaluation of all beneficial and adverse environmental impacts 
likely to result from the construction and operation of the proposed power generation facility. 
The following is a list of some anticipated aal~.rerse impacts. The list is not comprehensive, and 
more precise impacts should be identified whr,n site delineation, plant engineering parameters, 
design parameters, and preferred fuel source are identified. 

Air quality 

- Short-term, localized impacts from construction activities such as grading, earth moving, 
and truck traffic 

- Substantid air emissions (SO,, NO,, CO, hydrocarbons, and particulate matter) from plant 
operation that result in the deterioration of ambient air quality, contribute to the degradation 
of global air quality, and substantially affkct sensitive receptors 

Environmental Assessment for the Dominican Republic Power Sector 



Water quality 

- Alteration of surface water quality including, but not limited to, temperature, dissolved 
oxygen, or turbidity resulting from the thermal and chemical discharges from plant outfall into 
surface waters 

- Substantial reduction in the amount of water otherwise available for public water supplies 
and use due to plant cooling and process water requirements 

Biology 

- Change in diversity of species or number of any species of marine or aquatic Life resulting 
from the thermal and chemical discharges from plant outfall 

- Impacts to fish migratory corridors, coral reefs, fishing areas, and other aquatic biological 
resources from the disposal of dredge material if port dredging is necessary 

- Change in diversity of species or numbers of any species of plant life (including trees, 
shrubs, p s  crops, and aquatic plants) resulting from plant construction and operation 

Solid waste disposal 

- Soil, ground water, and surface water quality contamination and potential public health 
hazards which pose a threat to people, animal, or plant populations in the affected area 
resulting from the disposal of waste streams such as coal ash'or sludge material 

Land use/recreation 

- Inconsistency of power plant development with present or intended land uses in the 
affected area causing substantial alteration of the present or intended land use pattern 

- Economic and recreational opportunity losses resulting from the impact of power plant 
development on the viability and attractiveness of surrounding recreational resources and 
tourism attractions 

- Impact to surrounding land uses in the event of accident or upset including, but not limited 
to, fire, explosion, oil spill, or fuel spill 
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Aesthetics 

- Obstruction or degradation of any scenic vista important to the recreational or tourism use 
in the area resulting from plant stack, smoke plume, associated waste disposal activities, or 
the plant itself 

Soil Erosion 

- Wind and water erosion of soils due to the construction of a power facility on a shoreline 
or river bank 

- Deposition erosion from plant construction and operation which may modify the river or 
stream channel, or the bed of the ocean, bay, or inlet 

Traffic 

- Pressure on existing road capacity including fuel and waste transportation corridors and 
plant access roads to accommodate additional traffic generated from plant construction and 
operation 

Noise 

- Increase in existing noise levels due to construction and plant operations 

- Exposure of nearby residents to severe noise levels from plant operations 

7.6.2.6 Analvsis of Alternatives 

This section would contain a consideration of reasonable project alternatives and would develop 
measures to mitigate significant environmental impacts resulting from the implementation of the 
proposed power facility and alternatives. 

7.6.2.7 Mitieation Plaq 

This section would contain a mitigation plan in accordance with World Bank OD 4.01 Annex 
E, that identifies feasible and cost-effective measures to reduce potentially significant adverse 
impacts to acceptable levels. The mitigation plan should incorporate all the recommended 
mitigation measures identified in Section 6 of this EA. The mitigation proposed as part of the 
plan should be a project- and site-specific adaptation of these recommended mitigation measures. 
The plan &add evaluation of impacts folbukg mitigatin; 4rate mitigation c ~ t s ;  
and identify institutional, training, and monitoring requirements. 
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7.6.2.8 Environmental Management and Training 

This section would contain the EIAS and should describe onsite and agency roles and capabilities 
for environmental management and training. It would also rmmmend enhancement of existing 
units or estabzshment of new ones. 

7.6.2.9 Environmentd Monitorine Plan 

The EIAS should include a feasible monitoring strategy which identifies the type, requirements, 
and implementation costs of the plan. The monitoring plan should differentiate between the 
monitoring of in-place mitigation measures recommended in the EIAS and the monitoring of 
emissions and discharges at the plant. The monitoring plan should mirror the programs 
established in Section 7.4, "Power Sector Compliance Procedures." Because environmental 
norms are not in existence, the EIAS should establish plant-specific environmental standards 
similar to those recommended in Section 7.3, "Power Sector Environmental Standards." Plant 
environmental compliance should be determined through application of these standards. 

7.6.3 Interim Environmental Compliance for Power Expansion 

This section identifies the requirements and responsibilities for implementing the project-specific 
EIAS. Depending on the functional status of the Superintendencia at project inception, either it 
or the Equipo T&co will be the governmental entity responsible for project implementation 
and oversight. 

7.6.3.1 Bid Packae 

The bid request documents should list the mitigation measures recommended for power 
expansion projects in the following sections of this sectoral EIAS: 

Section 6.1 Air Quality 

Section 6.2 Water QualityIEiology 

Section 6.3 Solid Waste Disposal 

Section 6.4 Land UseJSocial 

The bid requests should indicate that proposals are required to incorporate these measures into 
the intended plant design, mitigation plan, cost, and schedule. For example, plant design, cost 
and M u b  Wkl i&Ct th i  i;;co~ipoiatioii si'tg conskkrations io P&W mvhrnerttai 
impacts and training of plant engineers and construction personnel regarding environmental 
controls and monitoring programs. The bid request should also clearly state that if the bidder 
is successful, these measures will become covenants of the loan. 
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7.6.3.2 ,EIAS Review and Ap~roval 

If the Superintendencia is not in place or does not have a trained environmental unit at the 
inception of the EIAS, it, or the Equipo Tknico, should delegate the EIAS review to a 
consultat. The EIAS should be reviewed for completeness and adequacy according to World 
Bank/IDB criteria. In addition, the EIAS should be reviewed for consistency with this sectoral 
EIAS, and any additional criteria should be identified by the Equipo T&nico or the 
Superintendencia. The World Bank/IDB will also have review responsibilities. The approval of 
the EIAS, and subsequent loan approval, will be contingent upon the fulfillment of these EIAS 
requirements. 

7.6.3.3 Implementation of Mitigation and Monitoring Plans 

Implementation of the mitigation plan and monitoring of both the mitigation measures and plant 
emissions and discharges will be the responsibility of the plant oyerators. An environmental 
coordinator or plant engineer should be designated as responsible for ensuring that the measures 
established in the mitigation plan are camed out for the duration of ccnstruction and plant 
operation. Continuous monitoring of mitigation measures during con~truction should be 
conducted in order to ensure that predicted impacts are within acceptable engineering and 
environmental limits and to provide early warning of unacceptable environmen'd impacts. In 
addition, the coordinator should also ensure that World Bank occupational health aqd safety 
guidelines for thermal power plant operation (see Annex E) are followed during plant operation. 
The coordinator should a1.w be responsible for recording and reporting spills, occupational and 
environmental accidents, and emergencies. The onsite environmental coordinator should also be 
charged with implementing the plant-wide emissions and discharge monitoring programs 
developed in the project-specific EIAS. Back-up emergency services such as fire, police, and 
ambulance services should be evaluated, and an emergency contingency plan developed. 

The Superintendencia or the Equip T h i c o  should be responsible for overall environmental 
compliance of the plant during construction and operation. These responsibilities should include 
monitoring the implementation of the mitigation plan; overseeing the emissions monitoring 
programs; and receiving and evaluating effluent and air emissions reports. A consultant should 
be engaged to carry out these activities until the Superintendencia is fully staffed. During plant 
construction, scheduled plant visits should be conducted to ensure that mitigation measures and 
health and safety measures established in the project-specific EIAS are in place. In addition, 
annual audits of plant activities should be conducted in which compliance with the environmental 
standards identified in Section 7.3 are verified. 

7.6.4 Interim Enforcement 

Mechanisms for enforcement of loan covenants specific to required mitigation measures, 
monitoring requirements, and compliance with environmental standards will need to be identified 
or developed. Since the loan for power expansion projects will be made directly to the 
Dominican government through the national bank and loan monies forwarded to the successful 
bidder in lump sum, retraction of loan monies is not an enforcement option. Currently, there are 
no penalties for environmental infractions in the power sector and the Equipo Ttknico is not 
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endowed with authority to enforce any new penalties that might be developed for power 
expansion project. If the Superintendencia is in place, it may have the legal authority to impose 
penalties for noncompliance with environmental norms, but enforcement options should be 
clarified. 

7.6.5 Ambient Air Monitoring Stations 

Although a complete program of air quality monitoring, promulgation of permanent air quality 
standards, compliance regulations, and enforcement procedures cannot be implemented in the 
near term, the installation of ambient air monitoring stations is proposed as a first step in that 
process. 

7.6.6 Interim Support Equipment 

The following equipment is necessary to support the implementation of the environmental 
mitigations recommended in this section. These mitigation measures and support equipment are 
necessary to define and alleviate the urgent environmental problems that have been described in 
this EA. 

Spare parts inventory 

Consumables 

* Onsite emergency supplies 

Emergency warning systems 

Ambient air quality monitoring systems 

Computers 

Fax machines 

Water monitoring equipment 

- Turbidity monitor 
- Computerized strip charts for pH 
- Computerized temperature probe 
- Calibration kits for water quality monitoring equipment 

Coal ash monitoring equipment 

Soil monitoring equipment 

- 
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7.7 ORDER OF MAGNITUDE COSTS FOR ACTION PLAN IMPLEMENTATION 

The following order of magnitude costs for action plan implementation reflect interim measures 
to be undertaken by the Dominican in order to ensure that the two new units are built and 
operated according to the environmental guidelines and standards described in this &A and to 
be recommended in the subsequent project-specific EIASs. More complete descriptions of 
activities to be performed for each of the following budget line items are referenced to sections 
7.6, "Interim Measures", below. 

Consultant Review of EIAS for 2 new units (Jlef. to 7.6.3.2) 

Subtotal $ 100,000 

Power Plant Safetv & Maintenance Program (Ref. to 7.6.1.2) 

Develop written maintenance procedures, schedules & budgets 
Safety training procedures 
Maintenance training Program for 9 existing fossil plants 
Safety training for 9 existing fossil plants 
Spare parts inventory 
Consumables 
Onsite emergency supplies 
Emergency warning systems 

Subtotal 

Solid Waste Disposal Contamination Studies 
Identification of the most hazardous disposal sites 
Remedial investigations of the most hazardous disposal sites 
Assessment of commerciaVindustrial application of coal ash 

Subtotal 

Oversi~ht of Mitigation and Monitorin? Plans 

Subtotal 

(Ref. to 7.6.1.3) 

50,000 
1,950,000 

120,000 

$2,120,000 

(Ref. to 7.6.3.3) 
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Interim Suu~ort Eauipmen t 
Computers (5 units) 
Fax Machines (5 units) 
Water Quality Monitoring Equipment 
Coal Ash Monitoring Equipment 
Soil Monitoring Equipment 

Subtotal 

GRANDTOTAL 

(Ref. to 7.6.6) 

* For these items, an assessment of the plant needs to be made to estimate funding requirements. 

7-40 Environmental Assessment for the Dominican D.,ublic Power Sector 
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Analysis of Alternmrnanve Sources of Cooling Water, EPRI EA-4732 (September, 1986). 
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of Energy and Industry Projects, World Bank, World Bank Technical Paper No. 154 (1991). 

Environmental Guidelines, World Bank, Office of Environmental Affairs, Washington D. C. 
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Forest Policy Development Design Project, US AID (May, 1990). 
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Guidelines for the Detenninafion of Good Engineering Practice Stack Height, USEPA 4514 
- 80 - 023 (July, 1981). 
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Secretaria de Estado de Turismo, Santo Domingo. 

Occupational Health and Safety Guidelines, World Bank Environmental Department, 
Washington, D. C. (September, 198%). 

Plan Nacional de Erpansi6n & la Generacidn del Sistema Eldctrico de la Repriblica 
Domincana para Colporacidn Dominicans de Electricidad (Interim Report), Deutsche 
Energie-consult Ingenieurgellschaft mbH (DECON) (March, 1994). 
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The following organizations and people were consulted when preparing this EA. 

Comisidn Nacional para el Medio Arnbiente 
Dr. Antonio Thomen, Executive Director 

Corporaci6n Dominicans de Electricidad (CDE) 
Eduardo Martinez, Director of Planning 
Hector Or& 
Ariel Graciano 
Milagros Ramirez de G6mez 

Deutsche Energie-consult Ingenieurgellschaft mbH (DECON) 
Wolfgang Mahner 
Edmund Winetzhammer 

Equipo Tknico del Consejo Nacional para la Energfa 
Hector Guiliani Cury, Director 
Marcos Cochon Abud, Economist 

Instituto Nacional de Recursos Hiddulicos O R H I )  
Jose E. Tiburcio A., Director, Dpto. de Planificacidn 
Rafael Veloz, Programa de Manejo de Cuentas 

Inter-American Development Bank O B )  
kvaro Cubillos, Task Manager 
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Oficina Nacional de Planificacidn (ONAPLAN) 
Eleuterio Martinez, Enc. Dpto. Medio Ambiente 

Plant managers and staff at the foUowing plants: 
Itabo, Santo Domingo, Puerto Plata, San Pedro de Macorls, Timbeque, Los Mina, 
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Antonio Cocco Quezada, Director Nacional 
Luis Rodriguez, Subdirector 
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Environmental Assessment for the Dominican Republic Power Sector 9- I 
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Thomas F. Miller, Chief, Office of Policy and Democratic Initiatives 
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The World Bank 
Marcelo Osorio, Task Manager 
Laura Tlaiye, Environmental Specialist 



ANNEX A 

PLANT DATA, EXISTING POWER PLANTS IN THE 
DOMINICAN REPUBLIC 



c 
LOCATION 
SIZE - NO. O F  UNlTS AND 
POWER RATING 

AGE (OR YEAH 
COMML9SIONED) 

CURRENT STATUS 
(OPERATIONAL, UNDER 
REPAIR, ETC.) 

-6' BOILER, GAS 
TURBINE, O R  DIPSEL ENGINE 

ANNEX A 

CHARACTERISTICS AND PLANT DATA OF 
POWER PLANTS OPERATING IN 

THE DOMINICAN REPUBLIC, MARCH, 1994 

HAINA l ITABO 
Santo Domingo Santo Dorningo 
iUnit 1 - 5 4  MW Unit 1 - 125 MW 
I ~ n i t 2 - 5 4  MW Unit 2 - 125 MW 
Unit 3 - 84.9 MW 
Unit 4 - 84.9 MW 
Unit 5 - 84.9 MW 
Unit 1 - 1968 Unit 1 - 1984 
Unit 2 - 1968 Unit 2 - 1989 
Unit 3 - 1979 
Unit 4 - 1979 
Unit 5 - 1979 
Unit 1 - 48 MW (available) Unit 1 - 0 MW (under rehabilitation) 
Unit 2 - 0 MW (available) Unit 2 - 115 MW (available) 
Unit 3 - 36 MW (available) 
Unit 4 - 52 MW (available) 
Unit 5 - 70 MW (available) 

IUnit 1 Boiler (Foster Wheeler. S ~ a i n )  
Unit 2 Boiler (Hitachi Zoosen. Japan) 

Pressure: 88 bars 
Temperature: 515 "C High Pressure Section: 141 bars and 535 "C 
Vapor Production: 180 tonslhr (units 1 and 2) Low Pressure Section: 38.5 bars and 535 "C 

280 tonslhr (units 3 to 5) Vapor Production: 389.5 tonslhr (High Pressure) 
348.5 tonslhr (Low Pressure) 
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"PANT NAME HAINA ITABO 
PRIMARY FUEL ANU SPECfFIC Fuel-oil (1 1/16/93) Fuel-oil (1 1/09/93) 
FUEL CONSUMPTI@X Specific Gravity (60160 OF): 0.9698 (0.9950 Max.) Specific Gravity (60160 OF): 0.9732 (0.9950 Max.) 

Heating Value: 18,339 Btunb Heating Value: 18.31 1 Btullb 
(18,000 Btullb Min.) (18,000 Btunb Min.) 

Sulfur: 3.0% by weight Sulfur: 2.75% by weight 

Suecific Fuel Consumvtion (1993) Specific Fuel Consum~tion (1993) 
Unit 1 10,481 BtulKWh Unit 1 1 1,300 BtulKWh 
Unit 2 12,896 BtuIKWh Unit 2 1 1,300 BtuIKWh 
Unit 3 16.099 BtuIKWh 
Unit 4 14,400 BtulKWh 
Unit 5 11.116 BtulKWh 

SECONDARY FUEL AND Gas-oil Coal - Colombian (06119/93) 
SPECIFIC FUEL (Not available) Volatile Matter: 37.39% (42.79% dry) 
CONSUMPTION 

Carbon: 45.60% (52.19%j 

Heating Value: 11,484 Blullb 
(13,143 Btullb dry) 

Sulfur: 0.56% by weight 
(0.64% dry) 

S~ecific Fuel Consumption (1993) 
Unit 1 10,018 Btu/KWli 

Unit 2 10,018 BtuIKWh 

3 - 



IESEL ENGINE 

FUEL CONSUMPTION 0.9698 (0.9950 Max.) 

18.315 Btunb 

2.75% by weight 1.07% by weight 



*PLANT NAME SANTO IXIMINGO IBAWAHONA (Gas Turblne) 
ZOCATION Saato Domingo Barahona 
SlZE - No. OF UNITS AND Unit 5 - 12.65 MW Unit 1 - 28.3 MW 
POWER RATING Unit 6 - 12.65 MW 

Unit 7 - 12.65 MW 
Unit 8 - 26.50 MW 

AGE (OR YEAR Unit 5 - 1954 Unit 1 - unavailable 
COMMISSIONED) Unit 6 - 1957 

Unit 7 - 1959 
Unit-8 - 1963 

'CURRENT STATUS Unit 5 - 11.00 MW (available) Unit 1 - 0 MW (new turbine under erection) 
(OPERATIONAL, UNDER Unit 6 - 0 MW (retired & decomissioned) 
REPAIR, ETC.) Unit 7 - 0 MW (retired & decornissioned) 

Unit 8 - 0 MW (under rehabilitation) - 
TYPE OF BOILER, GAS - Boilers Gas Turbine 
TURBINE, OR DIESEl' ENGINE Unit 5 - Combustion Engineering A new turbine to original specifications is under construction 

Unit 8 - Babcock and Wilcox by FIAT (Italy) with Westinghouse license. 
PRIMARY FUEL AND SPECIFIC Fuel-oil (02107192) Gas-oil (Fuel #2) 
FUEL CONSUMPTION Specific Gravity (60160 OF): 0.975 Specific Gravity (60160 O F ) :  0.8762 

Heating Value: 18.312 Btunb Heating Value: 19,313 Btullb 

Sulfur: 2.75% by weight Sulfur: 2.00% by weight 

Svecific Fuel Consum~tion (1993) Svecific Fuel Consumption (19931 
Unit 5 14,740 BtulKWh (Not Applicable) 
Unit 6 (Not Applicable) 
Unit 7 (Not Applicable) 
Unit 8 13,079 BtulKWh 

SECONDARY FUEL AND Gas-oil (onlv durinpr start-uv) No seco~ldary fuel 
SPECIFIC FUEL Specific Gravity: 0.85 
CONSUMPTION Heating Value: 41.7 MJkg 

J 



18,312 BtuAb 19,335 Btullb 

1.07% by weight 

Soecific Fuel Consurndion (1993) Soecific Fuel Consumotion (19931 
1 1,543 BtuIKWh 15,671 BtuIKWh 



PLANT NAME SANTIAGO FALCON BRIDGE 
LOCAT~ON Santiago de 10s Caballeros Bonao 
SIZE - NO. OF UNITS AND Unit 1 - 12 MW Unit 1 - 66 MW 
POWER RATING Unit 2 - 66 MW 

Unit 3 - 66 MW 
AGE (OR YEAR Unit 1 - 1989 Unit 1 - 1985 
COMMISSIONED) 
CURRENT STATUS Unit 1 - 12 (contracted for) Unit 1 - 40 (contracted for) 
(OPERATIONAL, UNDER 
REPAIR, ETC.) 
VYPE O F - B O I L E R , ~  v 
TURBINE, OR DIESEL ENGINE (unavailable) (unavailable) 
PRIMARY FUEL AND SPECIFIC Gas-oil (Fuel #2) - Fuel-oil 
FUEL CONSUMPTION Specific Gravity (60160 OF): 0.876 Specific Ciravity (60160 OF):  0.999 

Heating Value: 19,335 Btunb Healing Value: 18.015 Btullb 

Sulfur: 1.07% by weight Sulfur: 3.56% by weight 

Soecific Fuel Consumotion (1993) S~ecific Fuel Consumption (1993) 
Unit 1 13,781 BlulKWh Unit 1 1 1,500 BtuIKWh 

SECONDARY FUEL AND No secondary fuel No secor,dar:l fuel 
SPECIFIC FUEL 
CONSUMPTION 



PLAm NAME WAHTSlLA WARTSILA 
LOCATION Puerto Plata Santo Domingo 
SIZE - No. O F  UNITS AND Unit 1- 18 MW Unit 1 - 40 MW 
POWER RATING 
AGE (OR YEAR Unit 1 - 1991 Unit 1 - 1989 
COMMISSIONED) 
CURRENT STATUS Unit I - 18 (available) Unit 1 - 0 MW (unavailable) 
(OPERATIONAL, UNDER 
REPAIR, ETC.) 
TYPE O F  BOILER, GA!3 Diesel Engine: Diesel Engine: 
TURBINE, O R  DIESEJ, ENGINE ~ ~ ~ t ~ i l g  WIrtsill 
PRIMARY FUEL ANU SPECIFIC Fuel-oil #6 - Diluted bv Gas Oil Fuel-oil #6 - Diluted bv Gas-Oil 
FUEL CONSUMPTION Specific Gravity (60160 OF): 0.882 Specific Gravity (60160 OF): 0.882 

Heating Value: 18.267 Btullb Heating Value: 18,267 Btullb 

Sulfur: 2.85% by weight Sulfur: 2.85% by weight 

Soecific Fuel Consumotion Specific Fuel Consumption 
Unit 1 9.100 BtuIKWh Unit 1 9,100 BtuIKWh 

SECONllARY FUEL AND No secondary fuel No secondary fuel 
SPECIFIC FUEL 
CONSUMPTION 



- 
PLANT NAME LOS MINA 

CATION Santo Domingo 
SUE - NO. OF UNITS AND unit 1 - 35 MW 
POWER RATING Unit 2 - 35MW 

Unit 3 - 65 MW 
Unit 4 - 65 MW 

AGE (OR YEAR Unit 1 - 1981 
COMMISSIONED) Unit 2 - 1981 

Unit 3 - 1992 
Unit 4 - 1992 
Unit 1 - 22 MW (available) 

(OPERATIONAL, UNDER Unit 2 - 23 MW (available) 
REPAIR, ETC.) Unit 3 - 0 MW (under rehabilitation) 

Unit 4 - 0 MW (under rehabilitation) 
TYPE OF BO-t G d  Gas Turbines: 
TURBINE, OR DIESEL ENGINE unit 1 FIAT 

Unit 2 FIAT 
Unit 3 Westinghouse 
Unit 4 Westinghouse 

PRIMARY FUEL AND SPECIFIC Gas-oii (Fuel #2) 
FUEL CONSUMPTION Specific Gravity (60160 OF): 0.876 

Heating Value: 19,335 Btullb 

Sulfur: 1.07% by weight 

Specific Fuel Consumption 
Unit 1 15,618 Btu/KWh 
Unit 2 15,782 BtuKWh 
Unit 3 16,281 BtuKWh 
Unit 4 16,567 Btun<Wh 

SECONDARY FUEL AM) No secondary fuel 
SPECIFIC FmL 
CONSUMPTION 

cn 
Sources: La Situacibn Energitica y Proyectos Principales, DECON Report, December 1993. 

Plan Nacional de Expansidn de la Gmeracidn del Sistema ElLctrico de la Repdblica Dominicans, DECON Interim Report, March 1994. 
On-site interviews with CDE plant operating personnel and managers. 
CDE Departrunento de Planificaci6n. 
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ANNEX C 

LIST OF GOVERNMENT INSTITUTIONS 
RESPONSIBLE FOR ENVIRONMENTAL Q U m  PROTECTION 

Directorate 

Undersecretariat 

It rat ional izes the use o f  
soi ls, monitors recuperation 
of affected areas and i s  
responsible f o r  i t s  

Drinking Water and f o r  the plaming, design and 
Sewerage (INAPA) management o f  drinking water 

Hydraulic Resources 

1971 Law No. 146 Regulates a l l  mining 
ac t iv i t ies .  

ROCKY AGGREGATES Earth Shell General 
t Directorate 

levels t o  which urbnn 
centers and natural 
ecosystem are exposed to. 

METEOROLOGICAL National Meteorological 1956 Decree 2298 Provide meteorological 
PHENOHENA I Of f ice 

Study of natural resources. 
Collection o f  f oss i l  

Directorate a system of recreationel, 
h istor ical ,  naturaL d 
indigenous areas fo r  i t s  
conservation and 
perpetuation of the 
cou l t ry ts  natural and hunan 

research and cul ture o f  
b io logical  sciences i n  
general and the preservation 
of national fama. b 

C- 1 



FLORA Dr. Rafael M. Woscoso 1976 Decree 465 Promotion o f  a1 l aspects 
National Botanical Park related t o  botanical 

sciences; preserve the 
national f lore. 

ENVIROUMENT Envi rorment Department 1977 Technical Disseminate national 
Secretariat o f  pol ic ies t o  develop 
the presidency regulatory fremework i n  t h i s  

area. 
STANDARDS AND Quality Standards and 1978 Leu 602 Establishes standards and 
REGULATIONS Systcms National regulations fo r  the 

Directorate (DIGENOR) manufacturing and processing 
of food, water, etc. 

FAlHA National U i l d l i f e  Council 1978 Decree 32/78 Establish regulations on 
u i  l d l i f e  and the i r  habitats. 
Conserve and promote those 
species i n  danger of 
ext inct ion as u e l l  as 
conserve areas f o r  such 
protection. 

UATER AND EARTH Earth and Uater 1978 Resolution Carry out s o i l  s td ies ,  
Department, WRENA-SEA 24/78 regulate the use and 

conservation of water 
sources, provide education 
on the rat ional  use o f  
natural resources, construct 
smell dams and carry out 
drainage works in farm 
1 ends. 

UILgLIFE Wi ld l i f e  1 979 Resolution Promote the developrrnt, 
26/79 conservation and menagement 

of the country's f lore and 
wi ld l i fe.  Suggest Limits and 
special handling o f  
sanctuaries or f l o ra  reserve 
areas. 

SEA AND RIVER FAUNA Fishing Resources 1979 Resolution Regulate fishing, carry out 
26/79 studies t o  determine the 

volune and production 
capacity, prepare and 
supervise f i s h  breeding 
promotion projects. 

NATURAL RESOURCES National Resources 1979 Internal  Carries out periodic 
Inventory Department, Resolution inventories, ordering works 
SURENP-SEA and s t d i e s  on natural 

resources as u e l l  as the 
impact o f  projects on these 
resources. 

MARINE WILDLIFE Warine Wi ld l i f e  1980 Decree 2011 Study and establish f l o ra  
Conservation Cannission and fauna protection 

measures in the ent i re  
national terr i tory.  

NATURAL RESOURCES Envi ronnental Education 1982 Resolution Monitor the adequate use of 
Departmnt, SURBA-SEA 20/82 the country's natural 

resources, carry out 
envirormntal  t ra in ing  
progrcns mong the urban and 
rural  population, teachers, 
conmni ty Leeders, 
technicians and natural 
resources inspectors. 

FORESTS Forestal Technical 1982 Decree 318 This i s  the leading agency 
Carmission of the forestal  sector; 

edvises the Extcut ive Branch 
on matters o f  natural 
vcgctaticn utd rk t y p  o f  
agr icul tural  crop.@lanting. 

ENVIRONMENT National Cannission on 1987 Decree 157 Control, reduction and 
the Emirombent el imination o f  hazardous 

ac t i v i t i es  t o  the health of 
l i v i n g  k i n g s  end prevention 
of ecosystem deterioration. 



' EWVIRWMNTAL Ecological Technical lW0 P?cree 226/90 Safeguard the ccuntry's 
COWTMIMAT IOW Conmi ssi on rivers fran conternination 

f r w  solid, chemical uastes, 
etc. 

Source: MCED Daninican Republic Cwntry Report (1991). 
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ANNEX D 
MAJOR NON-GOVERNMENT ORGANIZATIONS 

I Name I History and  function^ I 

de San JO& de Ocoa, Inc. 
(JuN'w 

(b) Floresta, Inc. 

(c) Plan Sierra, Inc. 

(d) Progmxio (Fundacibn para el 
Mejoramiento Humano) 

(e) Fundaci6n Dominicans de 
Desarouo 

Established in 1968 with a Board of Directors composed of 
both private and public sector representatives, and funded 
From both international, private, and government (Technical 
Secretariat of the Presidency) sources. Its specialty is the 
organization of rural inhabitants for community projects 
through the development or strengthening of local ' committees composed of local community leaders. 
Floresta was established in 1984 with a private sector Board 
of Directors and an Executive Director. Activities 
ernphasii assistance for the development of agroforestry as 
an alternative to slash-and-bum agriculhue to communities 
and small farmers willing to participate in the program. 
Plan Sierra was established in 1979 with a Board of 
Directors composed of public and private sector 
representatives, and whose President is President of the 
Dominica Republic. Activities include integrated nual 
development, technical forest management, seeding and 
wood production, agroforestry promotion and research in 
the 2,000 Jan2 of the Municipio de San J o d  de las 
Matas covering the Yaque del Norte and Bao river 
watersheds. Their budget is large (about RD $6 million as 
of 1991). They receive revenues from the sale of forest and 
agricultural products, but operations are iknced with 
intematianal donations and fixed monthly appropriation 
from the Government. This NGO is a PRONATURA 
member. 
P r o m i o  was established in 1983 with a private sector 
~ o a &  of Directors and an Executive ~ecr~tary.  They are 
now tying to concent~ate on more comprehensive watershed 
planning and management, including land use, soil 
conservation, and agroforestry concerns with the promotion 
of reforestation with trees for multiple use. They are 
preparing a management plan for the upper and mid 
watersheds of the Rio Camu with financing through 
PRONATURA by the debt-nahue swap - RDS 1,666,100 
was chsnneled to this project. 
The Foundation was c d  by Decree 8438 in 1962, with 
one year term presidency. The Foundation is focusing 
poverty alleviation through employment creation for the 
p~mJ 4 %b - by ; r j f i S  fGr 

btrsiness and job training. The Foundation is operated by 70 
staff, and its operating budget is about RDS2 million year. 
The Foundation is supported by 500 members-individuals 
and private enterprises in the country, and various 
inkmatispal donors including IDB, F. , UNDP, Canadian 
and Gennan governments. 
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MAJOR NON-GOVERNMENT ORGANIZATIONS 

Environmental NGOs 
(a) Federaci6n Dominicans de A Federation incorporated in 1989, is a mostly volunteer 

Asociaciones Ecologistas organization, and is composed of about 40 ecological 
(FEDOMASEC) associations and conservation groups in the country. The 

Federation has four goals: (i) to promote the conservation, 
preservation, study, and mrstainable development of natural 
resources primarily through environmental education and 
publicizing of environmental transgressions; (ii) to bring 
together groups dedicated to the study and preservation of 
natufal resources; (i) to promote the training and formation 
of new groups; and (iv) to support governmental agencies 
and progmm related to the sustainable management of 
nanval resources and the creation of a national conservation 
-a* 

(b) Foundation for Science and The Foundation was established in 1989 as non-profit 
Art, Inc. organiation chaired by the prominent scholars. It is active 

in the promotion of natural resource c o m a t i o n  through 
the development of national sembm, publication, 
compilation of documents, and public campaign through art 
exhibition regarding environmental issues in the country. In 
particular, the Foundation prepared a base document for the 
UNCED country report in 1991. The Foundation is operated 
by 8 staff and 120 volunteers with ar! annual budget 
amounting to around RD$l mihion, iinanced by the 
revenues from its various activities including publications 
and seminars. 

(c) Green Caribe Foundat~on In 1993, Green Caribe Foundation is being proposed by the 
former director of DNP as an international NGO for the 
Caribbea~ region. The Foundation aims to establish a 
regional national parlc network integrating 45 countries in 
the Caribbean region, and a mechanism for regional 
environmental consemation to Lope with the regional 
environmental problems, especially focusing on tourism and 
environment in the Caribbean region. 

sOURCE: World Bank, Envhmmta l  Issues Paper (Unpublished), 1993. 
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I THE WORLD BANK 

POWER PLANTS. COAL AND FUEL OIL 

APRIL 1984 

OCCUPATIONAL SAFETY AND HEALTH GUIDELINES 

Introduction 

1. In the power plant, the main safety hazards involve bums, slips and falls. Fire and 
explosions may occur from flame out. The main health hazards include bronchitis and 
dermatitis. Exposure to sulphur dioxide, carbon monoxide, and nitrogen dioxide many occur. 
Dermatitis can be a problem for workers exposed to fuel oil residues and coal ash dust. Coal 
ash dust may contain up to 10% silica and exposure to free silio. can occur. Oil ash may 
contain up to 40% of vanadium oxides which are highly toxic. Excessive noise from 
generators can be a serious problem. Heat and humidity can contribute to heat stress among 
boiler workers. 

These guidelines will cover recommendations on safety and health within the plant to 
prevent and reduce accidents and occupational diseases among employees. 

2. Steam pipes should be provided with thermal insulation. 

3. Shield guards and gusrd railings should be provided where belts, pulleys, shafting, 
gears or other moving parts are located. 

4. All Gevated platforms, walkways, stairways, and ramps should be equipped with 
handrails, toeboards and non-slip surfaces. 

5. Electrical equipment should be grounded and checked for defective insulation. All 
electrical installations and equipment should be in accordance with the standards of the 
National Electrical Code. 

6. Workers responsible for cleaning boilers should be provided with special footwear, 
masks and dust-proof clothing. 

7. Maintenance workers and cleaners who enter enclosed areas for cleaning fuel oil 
residues or coal ash dust must wear self-contained air respirators. 

8. The cleaning of boilers may require the use of corrosive acids, such as sulfuric acid 



and hydrochloric acid, as well as caustic chemicals. The workers using these chemicals 
should war protective clothing and goggles. Emergency eyewash and showers should be 
available in the working area. 

9. A program for fire safety should be regularly carried out. This is important to 
establish a safety program in case of fires due to flame out. 

10. Good househping practices should include the following: keeping all walkways clear 
of debris; cleaning up oil spots and excess water as soon as they are noticed; and regular 
inspection and maintenance of all machinery. 

Electrocution 

11. Electrical hazards and electrocution constitute a serious safety problem in power 
plants. the higher the voltage, the greater the risk. Rigid procedures for deenergizing and 
checking the electrical equipment should be followed before any maintenance and repair 
work can begin. Some work may have to be done on energized equipment. If this is the case, 
a supervisor should be present during the whole period of work and should ensure that all 
safety measures are taken to prevent any accidents. Revival techniques after electrocution 
should be part of any first aid course being taught to the employees. 

Health 

12. Sanitary facilities and requirements. Good sanitary and washing facilities must be 
provided. This will help to reduce dermatitis among the employees due to contact with acids, 
caustic chemicals, solvents, oils, as well as coal ash and fuel oil residue dust, which are 
involved in or a result of the various processes. Employees should be encouraged to wash up 
before eating. A separate lunchroom should be provided outside the work area. 

Temperature and Humidity 

13. Temperature and humidity are problems in the boiler rooms. Temperatures can go as 
high as 130 OF and this can result in heat stress. General ventilation can help reduce this 
problem. It is often necessary in these high temperature areas to give the boiler room 
workers some time away from the areas to reduce and control heat stress. 

14. Excessive noise can be a serious problem in pwer  plants. Excessive noise can cause 
permanent hearing loss. TLIOU~ background (90 dBA) dulls human senses, including visual 
acuity, and increases accident rates. The noi* level around the generators or other 
equipment should be lower than 90 decibels (dBA), if impossible, those working near the 
equipment should have an insulated room where the noise level is below 75 dBA and should 
be supplied with ear protection to be worn when working around the equipment. A worker 



could stay in the noise insulated room from which he can monitor the equipment through a 
window or by remote control. Good maintenance of equipment can help to reduce noise. 
Generators must be designed to meet nose level standards. 

I 
15. Dermatitis or skin diseases is a major health complaint. It can be caused by the 
following: chemical bums from acids or alkalis used to clean boilers; solvents used in 
cleaning of electrical parts; oils used on the equipment; and exposure to dest from coal ash 
and fuel oil idues. Protective creams will help reduce the skin problems. Encouraging 
employees tr wash up frequently may also be helpful. 

Toxic Gases 

16. Sulphur dioxide, carbon monoxide, and nitrogen dioxide can leak from improperly 
operating boilers. In order to protect workers in this area, the air should be monitored; the 
TLV for these gases are as follows: 

Sulphur dioxide 
Carbon monoxide 
Nitrogen dioxide 

Proper servicing and maintenance of the boilers usually will control this problem. 

17. In modem power plants, the operations for providing fuel are usually partially or fully 
automatic for coal pulverization and fuel oil. The workmen responsible for boiler 
maintenance and cleaning are exposed to dusts from coal ash or oil residues. These areas 
should be monitored for dust levels. 

Nuisance dust levels should not be allowed to go above 10 mg/m3 or 3Q mppcf 
(million particles per cubic foot). Continued excessive dust must be controlled with exhaust 
ventilation and dust collection equipment. Dust masks should be made available if dust 
control equipment breaks down. 

Coal ash dust may contain up to 10% free silica. Air levels should be checked for 
free silica to determine if there is excessive exposure to workers. If these levels are over 1 % 
free silica, then dust control collection equipment should be used, or the TLV adjusted 
accordingly (see Guidelines on Dust Emissions). 

Working in Confined S D ~ R  

18. Entry into closed tanks and other confined spaces can be a dangerous job. The tanks 



containing the fuel oil residues or coal ash may have high levels of gases which can be a fire 
and explosion hazard. The air levels should be checked for high levels of gases, and excess 
gases should be exhausted before cleaning. Closed spaces may be short ofoxygen or they 
may contain toxic fumes or gases. The worker entering the tank must wear protective 
clothing and a respirator that receives outside air must wear protective clothing aid a 
respirator that receives outside air through a supply house; a stand-by =an should be 
stationed outside the tank to watch over the safety of the person in the tank. Lights necessary 
to work in the enclosed metal tanks should be fed with 6 volt or 12 volt power to decrease 
chances of electrocution. 

Medical examinations 

19. Pre-employment and periodic medical examinations of all workers should be 
examined. 

Training 

20. The education and training of employees in good safety practices is the responsibility 
of management. Employees should be instructed in the following: proper use of all 
equipment operated; safe lifting practices; location and handling of fire extinguishers; and the 
use of personal protective equipment. 

Record Kwing 

21. Management is required to keep records of all accidents and illnesses which have 
involved the employees in the plant. This information should be made available to the World 
Bank. An evaluation of injury and health data will assist the Bank to evaluate the 
effectiveness of its occ~~pational safety and health program. 

Source: 1. 1.L.O; Geneva. Occupm'ond Health and Safety Encyclopedia, Vol. II, 
Power Station, p. 1108. 


