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Statement�of�Qualifications�and�Limitations�
The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (“AECOM”) for the benefit of the Client (“Client”) in

accordance with the agreement between AECOM and Client, including the scope of work detailed therein (the “Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

· is subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualif ications contained in

the Report (the “Limitations”).

· represents AECOM’s professional judgement in light of the Limitations and industry standards for the preparation of similar
reports.

· may be based on informat ion providedto AECOMwhich has not been independently verified.

· has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued.

· must be read as a whole and sect ions thereof should not be read out of such context.

· was prepared for the spec ific purposes described in the Report and the Agreement; and

· in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the assumption
that such conditions are uniform and not variable either geographically or over t ime.

AECOM shall be entit led to rely upon the accuracy and completeness of information that was provided to it and has no obligation to

update such information. AECOM accepts no responsibility for any events or circumstances that may have occurred since the date on

which the Report was prepared and, in the case of subsurface, environmental or geotechnical conditions, is not responsible for any

variability in such condit ions, geographically or over t ime.

AECOM agrees thatthe Report represents its professional judgement as described above and that the Information has been prepared

for the specific purpose and use desc ribed in the Report and the Agreement, but AECOM makes no other representations , or any

guarantees or warranties whatsoever, whether express or implied, with respect to the Report , the Informat ion or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construct ion costs or

construct ion schedule provided by AECOM represent AECOM’s professional judgement in light of its experience and the knowledge

and information available to it at the time of preparation. Since AECOM has nocontrol over market or economic condit ions, prices for

construct ion labour,equipment or materials or bidding procedures, AECOM, itsdirectors, off icers and employees are not able to, nor

do they, make any representations, warranties or guarantees whatsoever, whether express or implied, with respect to such estimates

or opinions, or their variance from actual construct ion costs or schedules, and accept no responsibility for any loss or damage arising

therefrom or in any way related thereto. Persons relying on such est imates or opinions do so at their own risk.

Except (1) as agreedto in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by governmental reviewing

agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied upon only by

Client.

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client whomay obtain access to the

Report or the Information for any injury, loss or damage suffered by such part ies arising from their use of, reliance upon, or decisions

or act ions based onthe Report or any of the Informat ion (“improper use of the Report”), except to the extent those parties have

obtained the prior written consent of AECOM to use and rely upon the Report and the Information. Any injury, loss or damages arising

from improper use of the Report shall be borne by the party making such use.

This Statement of Qualificat ions and Limitations is attached to and forms part of the Report and any use of the Report is subject to the

terms hereof.

AECOM:��2015-04-13�

©�2009-2015�AECOM�Canada�Ltd. �All�Rights�Reserved.�
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Executive�Summary�

Introduction��

The municipality of Santo Domingo Oeste is located in the capital of Santo Domingo. The munic ipality is
crossed by many waterways whose banks are densely populated by inhabitants living in ramshackle
households that do not benefit from basic san itation services. Consequently , garbage is thrown into local
st reams and rivers, which arealso used as open sewers. This garbage disrupts the water flow, which results
in floods ofheavily po llu tedwaters during the rainy season.The impacts of these floods include loss ofhuman
life, a high degree of pollution, unsanitary cond itions and inhuman living conditions.

In 2003, the Dominican Repub lic Congress unanimously approved the Guajimía Project to solve the flood
and sanitation problems in the canals of the Guajimía Watershed. The Santo Domingo Aqueduct and
Sewerage Corporation (CAASD) is the governmental author ity that managed the Guajimía Proj ect . After
successfully completing the first phase, the CAASD init iated a second phase in 2005. However, af ter the
completion of an environmental and social assessment Study (ESIA), this phase was suspended and no
works were conducted. In 2020, the Dominican Republic Government s igned a loan agreement with J.P.
Morgan. With this investment, the CAASD relaunched the second phase of the Storm and Sanitary Drainage
of the Guajimía Canal and signed an agreement with the Canadian Commerc ial Corporation (CCC). The
la tter requested AECOM’s serv ices to update and improve the prev ious ESIA. Finally , AECOM involved the
Dominican firm EMPACA as a subconsultant.

Environmental�and�Social� Impact�Assessment �Process��

Prior to commencement of any project that may affect the environment and communities, it is mandatedby
the Dominican legislation that an Environmental and Social Impact Assessment (ESIA) study be carried out,
and, upon approval by Secretaría de Estado de Medio Ambiente y Recursos Naturales, a licence is secured.
In the presen t project, this l icense was obtained in May 2007 (Environmental License No. 0103-07) . This
license was renewed on July 17, 2018 for a validity of 5 years (Environmental License No. 0103-07-
RENEWED). Nevertheless, J.P. Morgan asked to update the ESIA conducted in 2008using the current IFC
standards before releasing their loan.

Policy,�Legal,�Regulatory�and�Institutional�Context�

Dominican policy, legal and regulatory requirements are outlined to ensure that all project related
requirements are taken into full consideration throughout the project. The following laws and decr ees were
assessed:

· Law 1-12 Nat ional Development St rategy 2030 (NDS).
· The Environmental and Natural Resources Law No. 64-00 (the Environmental Law).

· Law 147 -02,on risk management.
· Sectorial Law No. 202-04 on Protected Areas.
· Law 333 -15 on Biodivers ity .
· Decree 192-21 a legal standard (lesser scope than that of a law) th at governs the resettlement

process for af fectedpeople who are displacedwith in the fr amewor k of a project of social interest.

Among the 204 articles of theEnvironmental Law, the followingones were considered for the current ESIA:

· Environmental assessmen t: articles 38, 40,41, 42, 44
· Water and Water Pol lution: articles 129 and 133

· Soils andSoil Pollution: article 90
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· Air Pollution: articles 92 and93
· Noise Pollution: articles 93, 114 and115
· Solid WasteManagement: article 107
· Protected Areas:artic le 34 (transitory)

Furthermore, the Dominican Republic is bound to thr ee conventions anddeclarations regard ingenvironment
matters that are relevant for the current ESIA, namely th e 1)World HeritageConvention, 2) the Rio deJaneiro
Convention on the Protection of Biological Divers ity and 3) the International Convent ion on Trafficking and
Trade in Endangered Species.

Finally, the following internatio na l standards and guidelines such as the IFC Performance Standards were
examined to ensure the compliance of the project with those of the agency that is funding the project (J.P.
Morgan):

Analysis�of�Alternatives�

Several alternative options and the“no project option” were considered during the study. The no project op tion
is not a valid option because the prevailing situation in the Guajimía Canal and i ts main tributaries is critical
because1) the init ial capacity of the canalsto evacuate water has noticeably decreased over the years mainly
due to the accumulation of waste in the canals, 2) the water flowing in the canals regularly leave their canals
causing flooding, devastating precarious homes located on the banks and causing loss of li fe and 3) The
Guajimía Cana l and its tributaries serve as sewers to opensky and waste disposal site for dwellings located
within it s areaof influence.

The technical fe asibility s tudies considered two alternatives for the capture and the rainwater drainage: 1)
Rectangular section of reinforced concrete ducts cast in place (box culvert) and 2) Multi-plate corrugated
sheet metal ducts. Both solut ions are technically feasible but the multi-plate solution was selected for
stormwater drainage due to its numerous advan tages suchasa) greater easeof installationwhen considering
the intrinsic rigidity of this t ype ofconduit,b) shorter duration of construction works and fewer inconveniences
in the vicinity and c) possibil ity of alternatives for the collection of sanitary d rainage.

The technical feasibilit y studies considered two alternatives for the capture sanitary water: 1) circular
re inforced concrete pipes and 2) High-density polyethylene (HDPE) pipes. The latter solution was chosen
because it has several advantages such as: a) greate r ease of installation, b) shorter duration of work and
fewer inconveniences for the surroundings and c) lower cost.

Project�Description

TheStorm and Sanitary Drainage of theGuajimía Canal Phase II is div ided into three stages as follows.
The f irst Stage is the one currently approved in thegovernment budget and will b eassessed in this ESIA.
TheStage I inc ludes:

1) Removing the garbage from the t ributaries.

2) Channeling the stormwater of the Guajimía Canal and its tributaries:

· The completion of the "Buenos Aires" Tributary
· The completion of the "El Indio" Tributary
· The completion of the "La Ureña" Tributary
· Part of the Guajimía Canal from the conver gence with the "Vil la Aura" Tributary to its

convergence with the "Buenos Aires" Tributary
· Part of the "Las Caobas" Tributary
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AECOM added the V illa Aura and The Guajimía Canal f romwhere it flows under the 6de Noviembre Highway
to where it flows into the Haina River.

3) Installation of sanitary drainage collectors and expansion of water main networks in the following
sections:

· The "Buenos Aires" Tributa ry
· The "El Indio"Tributary
· The "La Ureña"Tributa ry
· Part of the Guajimía Canal from the convergence with the "Vill a Aura" tributary to its

convergence with the "Buenos Aires" Tributary
· Part of the "Las Caobas" Tributary

AECOM added the V illa Aura and The Guajimía Canal f romwhere it flows under the 6de Noviembre Highway
to where it flows into the Haina River.

4) Installation of urban and roadway amenities: Amenities such as playgrounds, parks, l ighting, and
spaces for social gathering for urban integration in the sections affected by stormwater channeling.

5) Construct ion for affected famil ies and compensation:

· Update of theResettlement Action Plan (RAP)
· Construction of the necessary residential units for the relocated famili es, as well as, on behalf

ofCAASD, the relocation managementand payment of the monetarycompensation to affected
families as provided in theRAP.

In view of the importance of environmenta l and socio-economic considerat ions, the limit of the area of
in fluence inc ludes the entire watershed of the Guaj imía Canal, which covers an area of approximately
13.58 km2.

Stakeholder�Engagement�

Theacceptabili ty of the Proj ect was studied through several public hearing that solicited the opinions of and
answered stakeholders’ queries.

Presentation�of�the�Project�by�the�CAASD�

First, on May 5, 2021, the CAASD announced to the residents the resumpt ion of the studies for Phase II in
three of the crit ical points of the Guajimía Canal, where its general director, Eng. Felipe Subervi, answered
some questions from the media and the res idents. A meetingwas also held on May 5, 2021 at the premises
of the Sociedad de SocorroCiudadanosUnidos, located in the Duarte neighborhood, in order to prov ide more
details to the residents about the project and respond to their concerns, by CAASD and AECOM-EMPACA.
Subsequently, a third meetingwas held onJune17, 2021 at theBuenos Aires de Herrera Mutual Aid Society
with another group of resi dents and commun ity leaders from the project's impact area.

Consultation�with�Key�Stakeholders�

Individual andGroup Interviews

For the stakeholder consultation, 30 indiv idual inter views and 8 group interviews were conducted with key
in stit utional and organizational stakeholders for the project. For civ il soc iety stakeholders, especially
neighborhood councils in the project's area of inf luence and the pr ivate sector, the main concerns and
suggestions are the following:
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a) That housing unit s bedel ivered to families affected by thep ro ject.

b) That the work be continued where Phase I of the Project left of f, that the unfinished canals be
completed.

c) The right of the womenand children to own the property received be guaranteed, compared to the
cases of some parents who indiv idually dispose of these.

d) Social investment is made in educating families about their duties and rights.

e) Improve the solid waste collect ion system in the mun icipality, to preventsomeresidents from breaking
the glen and continue to throw garbage into it.

f) Necessar y measures be taken to avoid the occupation of the new public spaces created by the
project, as seen inPhase I, privatizing theuse of spaces and hindering the life of the community .

g) It is suggested to avoid the constr uct ion of one-bedroom housing, as they wil l contribute to
overcrowding, incentiv ize the sale of apartments of families that do not fi t in them and ar e
counterproductive for the purposes of family development.

h) There is a high leve l of concern among tenants in th e Project's impact ar ea, due to the t raditional
behavior of some landlords to forcibly evict them to receive the benefits that would otherwise begiven
to them.

Consultation through the Applied Survey

A survey was conducted among 393 residents liv ing in theProject's impact area to gather their suggest ions
and opinions on Phase II of the Project. As expected, all of the respondents favored the project. However,
some of their concerns are similar to thoseexpressed by the social organizations:

a) That the garbage collection system in the municipality be improved.

b) Conclude thepending Phase I.

c) That social investment be made in the Project, by educatingand accompanying the population.

d) That the treatment plant be built.

e) Relocate the families locatedon the banks of the glen.

f) Preserve the spaces freedby the Project for public us.

FocusGroups

As part of the consu ltat ion process, four focus groups were conducted, two on June 11, 2021 and two others
on July 6, 2021. The first two with families from theGuajimía I and Guajimía II housing developments, which
were resettledas partof Phase Iof theproject. Theobject ive was toaddress the experiences in the relocation
process,with theaim of learning fr om theseexperiences in order to replicate the positiveelements andcorrect
the mistakes made. Subsequently , two more focus groups were held, this t ime with heads of families in the
areas affected of this project phase. One of these focus groups was held with women heads of household in
the affectedareaof the Indio Derecho glen and the second with heads of familiesof both sexes, in the Buenos
Aires glen. The objectives of thesemeetings were to determine theperception of families in the affected area
about how the relocationprocess should be conducted, their expectations and recommendations, as well as
an evaluation of the census process carried out.

The informat ion obtainedby means of these focus groups served mainly asa resource for triangu lat ion of the
in formation obtained through the interviews andsurveys, highlighting the following:

· The concern that the delivery of housing is made to families really affected by theproject,d emanding
thatmeasures be taken toa void tha t these are delivered with favoritismtopeople who do not currently
res ide in the affected area.
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· Consider th e opinions of the affected people during housing desi gn , avoiding errors such as those
found in theGuajimía I and II buildings, wherebalconies werebuilt for the bedrooms and not for the
living rooms.

· Avoid the constr uctionof s ingle-room houses.
· Concern that tenants in the af fected areawill be evicted by landlords so they can receive the benefits

otherwise owed to them.
· Need for civic educat ion of people that wil l be relocated and definition of rules of coexistence in the

bui ldings.

· Housing should be built close to the p laces where they curr ently reside soas not to af fect people who
have their l ivelihoods in the sameneighborhood. �

· That they deliver homes on the first floor to those heads of households to be relocated who have
businesses in their own homes .�

Baseline�Survey�and�Condition��

The baseline assessment was carried out on the physical, biologica l and social environments. Descriptions
of the exis ting enviro nment inc lude primary and secondary data and information from rel evant and available
sources.

Physical�Environment��

Geology

Threemaingeological formations cover the watershed of the Guajimía Canal. TheLos Haitises Fm
(calcareous group of reef origin), Yanigua Fm. represented by a monotonous succession of marls deposited
in a lagoonand La IsabelaFm (reef limestones).

Geotechnical Characterization

A geotechnical study carried out in the firs t ESIA to determine the nature andbearing capacity of the soils in
the rest ricted study area. Some 40 exp loration wells were drilled along the canal s of Buenos Aires, El Indio,
and La Ureña and in general, the bearing capacity of soils is excellent.

Geomorphology

The watershed of the Guajimía Canal has a wide flood plain, highly sectioned by the strong anthropic
modifications, which has lost its original structure, although shallow terraces can be recognized in the main
canal with very degraded escarpments, reaching the upper levels at heights close to +20 m above the level
of the current channel. The valley bottoms appear in the shape of a narrow "U" conditioned by the high
anthropogenic activity and coinciding with the low water level channel. However, in thedownstream areaof
the watershed, these valley bot toms reach open "U" dimensions, althoughhidden by the sheet of water.

Topography

The relief of the study area has as a predominant general feature a flat-bottomed plain represented by the
river valleys of the HainaRiver and the Guajimía Canal ,with remnants of the original reli ef in the form of low
hil ls distributed as the southern and eastern edge of the lower th ird , while towards the norther n sector the
edges of the watershed flatten significantly.
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Soils

Soils in the project area are classified as Recent Alluvial and Association Jalonga – Marmolejos - Cal iche
(53-70-71). Recent Alluvial soils due to the irregularity of action of the agents of the weathering, especially
climate andbiological factors, havenot acted on the original material, so there is no differentiat ion of horizons
in the profile, but only small stratif ied layers of the deposits. Due to these characteris tics, the format ion of the
soils of this associat ion is not uniform, and the natureof the profile is determined by the species of sed iment
deposited in th edifferent periods of deposit ion. It should be noted that the tendency of these so ils is sandy.
At the scale of the watershed, two edaphic formations were differentiated which, interpreted by their agro-
productive capacity, can be summarizedwithin ClassesI I and IV according to the OAS Classification.

Soil qualit y was described in the ESIA of 2008 on samples taken in the materials that will eventually be
excavated. Nosignif icant PAHcontaminationwas detected. Analysis results for metals revealed thepresence
of manganese in one sample (mg / kg of soil) and of nickel in another (mg /k g of soil). Regarding the results
of contaminationwith hydrocarbons derived from theo il (C10-C50), three samples showed signi ficant levels
of concentration.

Climate

TheDominican Republ ic has a tropical climate and has the general characteristics of the Caribbean coastal
re gion. Information and climatic data available at the ONAMET's Santo Domingo and Las Américas Airport
Stations and from the annual mean isoietic map of the Atlas of B iodivers ity and Natural Resources were
studied. Information on normal and maximum precipitation, as well as minimum, maximum and average
temperatures, the data available from ONAMET for the stations closest to the study area was used (A.
Herrera, DN andLoyola, San Cris tóbal), in addition to th e annual average iso iet ic map for the region. Climatic
and other data have also been used to represent cond itions within the project area. The main features are:

· The average annual temperature is almost 25º C, with minimums above 20º C andmaximums above
32º C, as a result of the stabiliz ing action of marine currents and wind speed.

· The barometric pr essurehas very litt le variation duri ng the year, osc illating between minimum and
maximum values in ranges of 4 hPa. The maximum values are reportedat the beginning of the year with
values in the order of 1017 hPa, while the minimum values oscillate in 1013 hPa ,generally occurring in
themonth of October.

· Theaverage annual relative humidity is closest to 83%, with values ranging f rom 81.2% in March to84.6%
in October.

· Theaverage evaporatio nover a year is 1633 mm with monthly values ranging from 104.6mm in December
to 166.3 mm in March.

· The observedcloudiness barel y fluctuates over a year with values rangingbetween 0.3and 0.4okta.
· Solar radiation ranges between 11 and 13 hours. The insolation oscillates between 6.6 and 8.0 hours
appr oximately, with the maximum values being regis tered in the spring months (March-June).

· Annual prec ipitation varies from 1200 to 1600 mm. The months of May and July, and August and
September are the rainiest, with accumulated rainfa ll e xceeding 150 mm, while the least rainy month is
February, when values of less than60 mm are generally recorded.

· The normal wind speed ranges between7 and 11 km/h in most months, with the maximum in the season
from November to Apri l, a nd the minimum from May to October

Hydrology

Thehydrodynamic scheme of the watershed seems to show that the main canal and it s tributaries are fed by
meteoric waters f rom precipitation. However, it was observed that the surface runoff of permanent water
re gime has a very high anthropic component almost over the ent ire fluvial network. Hydrometric ca lculation
showed that the riverbedoverflowsin many places due to the lack of evacuation capacity causedby anthropic
modifications or by the accumulat ion of solid waste that obstructs the canals.
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Hydrogeology

Groundwater is very limited development in the downstream area of th e Guajimía Canal with depths of less
than 3.0 m. The aquifer is very affected by urbanization and transformations in the surroundings of these
riverbeds. In the coastal s trip to the south, groundwater has a dynamic flow towards the coastl ine, with some
very specific deviations. This aquifer in the area is very affected by anthropic modifications. In the northern
part of the study area, the materials that predominate have an aqueous and low hydraulic transmissivity,
although there are also preferential flow paths associated with the fractur es and stratification.

WaterQualit y

Sixte en ( 16) sampling points were distributed to characterize water quality of surface water over the
watershed. The results were compared to the water quality standard of the MIMARENA (Class B).

The presence of total and fecal colif orms is above it s Class B standard presumably due to direct input from
anthropic sources. Concent rations of biochemica l oxygen demand (BOD5) and chemical oxygen demand
(COD) in surface water also had val ues well above the Class B limit s.

Air Quality and Dust

For the study area, 16air q uality measurement points wereestablished, dist ributed in sucha way as to cover
the entire territory, especially the urbanized sectors that will be affected by the project area. The results were
compared to theair quality r eference values of theMIMARENA. In general, the concentrations of part iculate
matter are moderate to high, very typical of ur banized areas, where the main sources are the usual socio-
economic activ ity and t raffic in st reets and avenues, with a notable presence of trucks. In contrast, all gas
concentrations measured remain below the limits allowed by the re ference regulation, with some minor and
very specific peaks associated with local industrial activities (workshops) and vehicular traffic.

Noise

Noise levels were measured and recorded at 16 sites in the project area. The results were compared to the
Environmental Standard for Noise Protect ion (NA-RU-001-03. Nine sites have noise levels above the
maximum noise emission levels allowed for residential area with surrounding industries and businesses is
65 dB.

Greenhouse Gases Emiss ions

It is assumed that small amounts ofGHG are currently emitted from thecanals.

Climate Change Risks

Basedon the high carbon future (RCP 8.5) scenario, projected changes in monthly precipitation for the Santo
Domingo r eg ion for the 2080-2099projection timeframe shows an overall decrease in monthly precipitation
that can be observed, especially from June to October. The peak precipitatio n decrease occurs in August
with a median monthly pr ecipitation decrease of 30mm. Over the major ity of the projection timeframes, an
in crease in number of hot days with aTmax over 35 degrees Celsius can be observed, with a rapid increase
from the 2060-2079 t imeframe to the 2080-2099 timeframe. The 2080-2099 timeframe is projected to have a
median increase of 29 hot days more than the reference period. These increases in hot days will occur
between May and November, with the peak being in August .
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Biological�Environment�

Flora

The Guajimía Canal is located within the subtropical humid forest. Currently there is no primary vegetation
anywhere in the environment of Guajimía. Today many herbs suchas Panicum�maximun,�are very abundant
in the area and supplant the nat ive and endemic herbaceous species. Within the project ’s study area, 14
threatened species according to the IUCN National Red List a nd the International Convention on Trafficking
and Trade in Endangered Species (CITES), andothers inclu ded in the National Red List were identified.

Terrestrial Fauna

According to theglobal IUCNRed List of threatened species (IUCN, 2020) as well as the IUCN Red List of
Threatened Species in the Dominican Republic, none of the amphibian species ident ified in the study area
are threatened. However, the Puerto Rican Slider (Trachemys�stejnegeri) is considered near-threatened (NT)
acco rding to theglobal IUCN red list and vulnerable (VU) according thenat ional red lis t MIMARENA (2011).

None of themammal species recorded are listed as threatened according to the IUCN red lis ts (IUCN,2020
and MIMARENA, 2011).

Al l species of bats recorded are designated as least concern (LC) by the IUCN global red list of threa tened
species.

Seven endemic species of birds are found, two of which are considered threatened (Amazona�ventralis and
Psittacara�chloropterus).

Aquatic Fauna

During the inventories carriedout in the Guajimía Canal and its tributaries, no thr eatened aquatic fauna was
encountered . �

Protect ed�Areas�

According to the Nat ional System of Protected Ar eas of the Minis try of Environment and Natural Resources
that include those declared by Sectoral Law No. 202-04 on Protected Areas and Decree No. 571-09 and the
Metr opolitan Protected Areas, created by Presidential Decree No. 207-02, no protected areas overlap the
study area.

Habitat�Classification�

Over the project’s area, no habita t was ident ified that, according to the criteria established by IFC
Performance Standard No. 6, can be considered critical because the area is very anthropized and contains
no vegetation of high biodivers ity value. Furthermore, Criterion 4 of PS6 in cludes unique and highly
threatened ecosystems. No such ecosystems were identified within the Project area

Socio-Economic�Baseline�
�
Demography

The table be low shows the demographic evolut ion in the project areaof influence.
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Table�1-1: �Demographic�Evolution�of�the�Area�of� Influence�of�the�Project�

Territoria l�divisi on�
Population�
Census�2002�
(inhabitants) �

Populat ion�
Census�2010�
(inhabitants)�

Annual�growth�
rate�(%)�

Projection�to�
2020�

Domin ican Republic 8,562,541 9,445,281 1.28 10, 448,499

Santo Domingo Province 1,817,754 2,374,370 3.8 2,906,003

Municipality of Santo Domingo
Oeste

280,912 363,321 3.7 - -

Santo Domingo Country Club 24,681 29,784 2.6 --

The Al tagracia 24,358 26,313 0.9 - -

Engombe 24,783 28,729 1.9 --

The Rose 11,998 13,085 1.1 - -

Mahogany 28,075 23,244 -2.1 --

poplar grove 10,910 14,290 3.9 --

BuenosAires 18,742 19,015 0.2 --

Blacksmith 30,328 43,119 5.2 --

Duarte 30,139 31,394 0.5 - -

Bayonne 11,663 29,526 19.1 --

Manoguayabo 8,439 16,215 11.5 --

Source:�ONE: IX National Popu la tion and Housing Census, 2010,
VIII National Population and Housing Census 2002 and Sta tistical projections

Study area densit y is significantly higher than nat ional andprovince-level averages, with Herrera, Duarte, La
Altagracia, Buenos Aires and Santo Domingo Country Club neighborhoods having densit ies exceeding
30,000 inhabitants/km2.
In our case study, which is the municip ality of Santo Domingo Oeste , and in each of the ne ighboring
municipality, the female population is dominant by up to 6 percentage points. There is a distinction between
the population under 30-year-old in neighborhoods of Engombe and San to DomingoCount ry Club (El Café)
and that of neighborhoods on Alameda (55%) and Mahogany (53%), where a population with middle c lass
characteristics resides.

Characteristics of the Housing

In the municipality of SantaDomingo Oeste, there is a higher proportion of houseswith high structural quality
than on average for the country and province. As well, significant dif ferences exist between the
neighborhoods. As an example, while low-quality housing is predominant in many neighborhoods, such as
Las Caobas, Alameda, La Rosa, Bayona andManoguayabo, homes of moderate quality are still prevalent in
the remaining neighborhoods. Rent is the most common form of housing tenure.

The2010 nat ional census of populat ion and housing indicates that thepredominant material used for exterior
walls in Santo Domingo Oeste (89.26%) and all other neighborhoods included in the study is block or
concrete. In this case, the proportions are higher compared to the national and provincial data. All
neighborhoods in th e study, except Santo Domingo Country Club and Manoguayabo, have at least 90% of
homes with concrete or block exterior walls. Santo DomingoOeste and most of the neighborhoods considered
in the study have a high percentage of cement floors, which is lower than the national average and
comparable with the provinceof Santo Domingo.
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There is a significant ly higher proportionof toilet usage in the proj ect area than in the country or the province
of Santo Domingo, reaching above 98% in theneighborhoods Las Caobas,LaRosa, andAlameda (see Table
6-66 below)

Table�6- 2:�Percentages�of�the�Type�of�Health�Service�of�the�House�

Territoria l�Demarcat ion Toi let Latrine You�don't�
have

Domin ican Republic 69.71 24.28 6.01

Santo Domingo Province 88.12 8.40 3.48

Municipa lity of Santo Domingo
Oeste

94.12 4.26 1.62

Santo Domingo Country Club 94.02 3.64 2.34

The Al tagracia 95.54 3.81 0.65

Engombe 96.69 2.78 0.53

The Rose 99.26 0.44 0.30

Mahogany 99.55 0.24 0.21

poplar grove 98.44 0.96 0.60

BuenosAires 92.87 6.02 1.11

Herrera Neighborhood 95.71 3.68 0.61

Duarte 96.07 3.27 0.67

Bayonne 97.44 1.46 1.09

Manoguayabo 94.91 3.69 1.40

Source: National Population and Housing Census 2010

As a result of the survey conducted in May 2021, people interviewed regarding their res idence in the
neighborhoodover the past 15 years wereable to dist inguish that 240 households in the neighborhood had
been livin g ther e for more than 15 years, account ing for 61.1% of 240 total households.

Economy

The munic ipality of Santo Domingo Oeste has an overall poverty rate (25.8%) eight (8) points below the
national rate. In the municipality of Santo Domingo Oeste, the predominant branch of economic activity is
commerce, representing 26% of the to tal, followedby the manufacturing industry , which represents11.44%,
private households with domestic serv ice, which reach 8%, transport, and storage that reaches 7.72% and
construction, which reaches 6.70%.

Data from the survey applied by Empaca in May 2021 indicate that 24.2% of the people surveyed are
employed as employees in the private sector, 30% are employed independent ly, 21.4% do not exercise any
activ ity, 10.9% work in the public sector, 4.3% are self-employed or as a day laborer, while 2.5% work under
the category of an employer or active partner of a company.

Planningand land use

Within the municipality of Santo Domingo Oeste, there are 11,445 fixed commercial establishments
compris ing semi-f ixed ormobile vendors thatsell raw or cooked food, fruits, and other items, as well as 1,846
establishments that occupy part of the house.
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Access to basic serv ices�

The level of access to electricity from public power lines in the study area is higher than in the country,
re presenting more than 99% throughout the municipality and the neighborhoods.

Poor drinking water servicehas historically been one of thep roblems faced by communities in the Dominican
Republic, especially the popular neighborhoods of the urban area.

In Santo Domingo Oeste, the proportio n of households that d ispose of garbage th rough the City Council' s
truck corresponds to 98.89%, which indicates sign ificant differences among the neighborhoods studied in
terms of garbagedisposal. The neighborhoods of Alameda, Las Caobas, and La Rosa stand out. Over 98%
of household garbage is collected by the council while only 87%of households in Herrera doso.

By 2010, 19.68% of the people in Santo Domingo Oeste reached the level of pre-pr imary education, 37.94%
reached the level of primary education, 32.25% reached secondary or middle education, while 20.31%
reached the level of higher education. The emergency and disaster ass istance str ucture in the munic ipality
of Santo Domingo Oeste is made up of the Fire Department, the Civil Defense, and the 9-1-1 system.
According to the Natio nal Statistics Office (2019), among the main causes of disease ident ified for the
municipality of Santo Domingo Oeste stands out hypertension, which reaches a total of 12,044cases in the
municipality.

Gender aspects �

Women in the neighborhoods face social inequality by being conditioned to marry young with men who are
twice their age. According to data from the National Statistics Office, 8 6% of mothers who gave birth in the
Dominican Republic during 2018, were reg istered as a single in the category of the ir marital status, from
which16 percent of them were under the ageof 19.

Another issue related to gender aspects is rejection toward sexual divers ity. There are sti ll s trong attitudes of
re jection in Dominican society, inf luenced by fundamentalis t religious currents , th at oppose approaches that
promote acceptance of people regardless of their sexual orientation.

In addition, there is a kind of gender inequ ity between men and women in the DominicanRepublic, as a social
practice still ex ists which tends to award the title of ownership of property more greatly to men, being able to
use this to commit fraud on the sale of the family home.

Vulnerable groups�

People with disabilit ies, whether physical, motor, sensory or mental, are a vulnerable group. According to
data from the 2010 National Population and Hous ing Census, in the project area, 8,618 people, representing
2.37% of the total popu lation have diff iculty climbing stairs or walk ing, 8618 4,087 people lack one or both
arms, representing 1.12%, 521 people lackone or both legs (0.14%) and 1751 people have mental disorders
(0 .48%).

Table�6-3:�Levels�of�disability�in�the�municipality�of�Santo�Domingo�Oeste�

Disability Frequency (%)

Diff iculty seeing, even if youwear glasses 26,994 7.43

Diff iculty walking or climbing steps 8,618 2.37

Diff iculty walking , missingone or both legs 521 0.14

Diff iculty performing ta sks, miss ing one or both arms 4,087 1.12

Social and work dif ficulty , has mental problems 1,751 0.48

Source:�IX National Popu lation and Housing Census, 2010
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Landscape�
�
An assessment of v isibilit y, fragili ty and quality showed that the area's landscape is affected by the intense
anthropization, which covers more than 63% of the extensio nof the watershed.

Historical,�Archeological�and�Cultural�Area�

No historical, archeologica l and cultural area are threatened by theproject.

Identification�of�Potential�Impacts��

This impact analysis is based on a cause/effect matrix between pr oject-related impact sources and valued
environmental and social components. This matrix is displayed in chapter 7.

Impacts are defined by their intensity (low, medium, major), the ir extent (regional, local, l imited) and their
duration (long, medium, short). The method used to identify , analyze and mitigate environmental and social
impacts, or to improve positive impacts, place s the project in a sustainable development perspective. The
mitigation of potentia l negative impacts and the enhancement of positive impacts allow its environmental and
social acceptability by stakeholders. Intensity of potent ial and res idual impacts, as well as impact probability
of occurrence, based on an environmental and social impact assessment report, regarding the Storm and
Sanitary Drainage of theGuajimía Canal Phase I I Project, are shown inTables A and B.



A
E
C
O
M

S
to
rm
a
n
d
S
a
n
ita
ry
D
ra
in
a
g
e
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
P
h
a
s
e
II

P
ro
je
c
t
–
U
p
d
a
te
o
f
th
e
E
S
IA
a
n
d
R
A
P

R
e
f.:
6
0
6
54
89
7

S
ep
te
m
b
e
r
2
0
2
1
�

-
1
4
-

T
a
b
le
�A
.�
S
u
m
m
a
ry
�o
f�
P
o
te
n
ti
a
l�
a
n
d
�R
e
s
id
u
a
l�
Im
p
a
c
ts
�d
u
ri
n
g
�t
h
e
�P
re
-c
o
n
s
tr
u
c
ti
o
n
�/
�C
o
n
s
tr
u
c
ti
o
n
�P
h
a
s
e
�

V
E
S
C
�

S
o
u
rc
e
s
�o
f�
im
p
a
c
t�

Im
p
a
c
t�

P
o
te
n
ti
a
l�

im
p
a
c
ts
�

R
e
s
id
u
a
l�
im
p
a
c
ts
�

P
h
ys
ic
al
�e
n
v
ir
o
n
m
e
n
t�
V
E
S
C
�

A
ir
q
u
a
lit
y
an
d

c
lim
a
te
c
h
a
n
g
e

·
In
s
ta
lla
ti
o
n
o
f
te
m
p
o
ra
ry
fa
c
ili
ti
e
s
.

·
P
re
p
a
ra
ti
o
n
o
f
th
e
s
it
e
w
h
e
re
th
e
re
s
id
e
n
ti
a
l
un
it
s
w
ill
b
e
b
u
il
t.

·
C
o
n
s
tr
u
c
ti
o
n
of
re
s
id
e
n
ti
a
l
u
n
it
s
a
n
d
th
e
ir
b
a
si
c
s
e
rv
ic
e
in
fr
a
s
tr
u
c
tu
re
.

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
W
a
te
r
d
iv
e
rs
io
n
fo
r
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
w
o
rk
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
in
th
e
u
p
p
e
r
p
ar
t
o
f
th
e

G
u
a
jim
ía
C
a
n
a
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
th
e
s
a
n
it
a
ry
s
e
w
e
r
s
y
s
te
m
fo
r
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
w
a
te
rs
h
ed

o
f
th
e
G
u
a
jim
ía
C
a
na
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
E
x
p
a
n
s
io
n
of
th
e
w
a
te
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
o
f
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
G
u
a
jim
ía

W
a
te
rs
he
d
a
n
d
its
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
u
rb
a
n
am
e
n
it
ie
s
in
th
e
st
ri
p
s
o
f
in
te
rv
e
n
e
d
a
re
as
.

·
E
x
p
lo
ita
ti
o
n
o
f
lo
a
n
m
a
te
ri
a
l.

·
M
a
n
a
g
e
m
e
n
t
o
f
w
a
s
te
p
ro
d
uc
ts
fr
o
m
th
e
c
le
an
in
g
o
f
th
e
c
h
a
n
n
e
l
o
f
th
e
C
a
n
a
l

a
n
d
it
s
tr
ib
u
ta
ri
e
s
a
n
d
d
e
m
o
lit
io
n
s
o
f
th
e
a
ff
e
ct
e
d
h
o
u
s
e
s
.

·
T
ra
n
sp
o
rt
a
tio
n
a
n
d
tr
a
ffi
c
.

·
T
e
m
p
o
ra
ry

d
e
te
rio
ra
ti
o
n
o
f
ai
r

q
u
a
lit
y
.

·
C
o
n
tr
ib
u
ti
o
n
to

c
lim
a
te
c
h
a
n
g
e
d
u
e

to
th
e
g
e
n
e
ra
ti
o
n
o
f

g
re
e
n
h
o
u
s
e
g
a
s

e
m
is
s
io
n
s
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

H
ig
h

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

M
e
d
iu
m

N
o
is
e
a
nd

v
ib
ra
ti
o
n
s

·
In
s
ta
lla
ti
o
n
o
f
te
m
p
o
ra
ry
fa
c
ili
ti
e
s
.

·
P
re
p
a
ra
ti
o
n
o
f
th
e
s
it
e
w
h
e
re
th
e
re
s
id
e
n
ti
a
l
un
it
s
w
ill
b
e
b
u
il
t.

·
C
o
n
s
tr
u
c
ti
o
n
of
re
s
id
e
n
ti
a
l
u
n
it
s
a
n
d
th
e
ir
b
a
si
c
s
e
rv
ic
e
in
fr
a
s
tr
u
c
tu
re
.

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
W
a
te
r
d
iv
e
rs
io
n
fo
r
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
w
o
rk
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
in
th
e
u
p
p
e
r
p
ar
t
o
f
th
e

G
u
a
jim
ía
C
a
n
a
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
th
e
s
a
n
it
a
ry
s
e
w
e
r
s
y
s
te
m
fo
r
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
w
a
te
rs
h
ed

o
f
th
e
G
u
a
jim
ía
C
a
na
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
E
x
p
a
n
s
io
n
of
th
e
w
a
te
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
o
f
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
G
u
a
jim
ía

W
a
te
rs
he
d
a
n
d
its
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
u
rb
a
n
am
e
n
it
ie
s
in
th
e
st
ri
p
s
o
f
in
te
rv
e
n
e
d
a
re
as
.

·
E
x
p
lo
ita
ti
o
n
o
f
lo
a
n
m
a
te
ri
a
l.

·
M
a
n
a
g
e
m
e
n
t
o
f
w
a
s
te
p
ro
d
uc
ts
fr
o
m
th
e
c
le
an
in
g
o
f
th
e
c
h
a
n
n
e
l
o
f
th
e
C
a
n
a
l

a
n
d
it
s
tr
ib
u
ta
ri
e
s
a
n
d
d
e
m
o
lit
io
n
s
o
f
th
e
a
ff
e
ct
e
d
h
o
u
s
e
s
.

·
T
ra
n
sp
o
rt
a
tio
n
a
n
d
tr
a
ffi
c
.

·
In
c
re
a
s
e
in
n
o
is
e

a
n
d
vi
b
ra
ti
o
n
le
v
e
ls

a
t
th
e
lo
c
a
l
le
v
e
l.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

H
ig
h

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

H
ig
h

S
o
il

·
P
re
p
a
ra
ti
o
n
o
f
th
e
s
it
e
w
h
e
re
th
e
re
s
id
e
n
ti
a
l
un
it
s
w
ill
b
e
b
u
il
t.

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
a
n
d
th
e
s
e
w
e
ra
g
e
s
ys
te
m
in

th
e
u
pp
er
p
a
rt
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
a
n
d
its
tr
ib
u
ta
ri
e
s.

·
E
ro
s
io
n
o
f
th
e
s
o
il
at

th
e
e
d
g
e
s
o
f
th
e

C
a
n
a
ls
d
u
e
to
th
e

a
c
ti
o
n
s
o
f
re
p
ro
fi
lin
g
.

·
S
o
il
c
o
m
p
a
c
ti
on
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
in
o
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

L
o
w



A
E
C
O
M

S
to
rm
a
n
d
S
a
n
ita
ry
D
ra
in
a
g
e
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
P
h
a
s
e
II

P
ro
je
c
t
–
U
p
d
a
te
o
f
th
e
E
S
IA
a
n
d
R
A
P

R
e
f.:
6
0
6
54
89
7

S
ep
te
m
b
e
r
2
0
2
1
�

-
1
5
-

V
E
S
C
�

S
o
u
rc
e
s
�o
f�
im
p
a
c
t�

Im
p
a
c
t�

P
o
te
n
ti
a
l�

im
p
a
c
ts
�

R
e
s
id
u
a
l�
im
p
a
c
ts
�

·
M
a
n
a
g
e
m
e
n
t
o
f
w
a
s
te
p
ro
d
uc
ts
fr
o
m
th
e
c
le
an
in
g
o
f
th
e
c
h
a
n
n
e
l
o
f
th
e
C
a
n
a
l

a
n
d
it
s
tr
ib
u
ta
ri
e
s
a
n
d
d
e
m
o
lit
io
n
s
o
f
th
e
a
ff
e
ct
e
d
h
o
u
s
e
s
.

·
T
ra
n
sp
o
rt
a
tio
n
a
n
d
tr
a
ffi
c
.

·
S
o
il
c
o
n
ta
m
in
a
ti
on

o
n
th
e
ba
n
ks
o
f
th
e

C
a
n
a
ls
.

o
c
c
u
rr
e
n
c
e
:

M
e
d
iu
m

W
a
te
r

R
e
s
ou
rc
e
s

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
W
a
te
r
d
iv
e
rs
io
n
fo
r
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
w
o
rk
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
a
n
d
th
e
s
e
w
e
ra
g
e
s
ys
te
m
in

th
e
u
pp
er
p
a
rt
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
a
n
d
its
tr
ib
u
ta
ri
e
s.

·
M
a
n
a
g
e
m
e
n
t
o
f
w
a
s
te
p
ro
d
uc
ts
fr
o
m
th
e
c
le
an
in
g
o
f
th
e
c
h
a
n
n
e
l
o
f
th
e
c
a
n
a
l

a
n
d
it
s
tr
ib
u
ta
ri
e
s
a
n
d
d
e
m
o
lit
io
n
s
o
f
th
e
a
ff
e
ct
e
d
h
o
u
s
e
s
.

·
T
ra
n
sp
o
rt
a
tio
n
a
n
d
tr
a
ffi
c
.

·
C
h
a
n
g
e
in
th
e
q
u
a
lit
y

o
f
s
u
rf
a
c
e
w
a
te
r
in

th
e
c
a
n
a
ls
un
de
r

in
te
rv
e
nt
io
n
.

·
M
o
d
ifi
c
a
ti
o
n
o
f
th
e

p
a
ra
m
e
te
rs
o
f
th
e

ra
in
w
a
te
r
d
ra
in
a
g
e
o
f

th
e
c
a
n
a
ls
un
de
r

in
te
rv
e
n
tio
n
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

M
e
d
iu
m

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

M
e
d
iu
m

B
io
lo
g
ic
al
�e
n
v
ir
o
n
m
en
t�
V
E
S
C

T
e
rr
e
s
tr
ia
l

H
a
b
ita
t,

V
e
g
e
ta
ti
o
n
a
n
d

F
lo
ra

·
P
re
p
a
ra
ti
o
n
o
f
th
e
s
it
e
w
h
e
re
th
e
re
s
id
e
n
ti
a
l
un
it
s
w
il
l
b
e
b
u
ilt
.

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
u
rb
a
n
am
e
n
it
ie
s
in
th
e
st
ri
p
s
o
f
in
te
rv
e
n
e
d
a
re
as
.

·
D
is
a
p
p
e
a
ra
n
c
e
o
f

v
e
g
e
ta
ti
o
n
a
n
d
lo
s
s

o
f
flo
ra
in
th
e
a
re
a
s

to
c
le
a
r.

·
M
o
d
ifi
c
a
ti
o
n
o
f
th
e

s
p
e
c
ie
s
c
o
m
p
o
s
iti
o
n

in
th
e
fl
o
ra

c
o
m
m
u
n
it
ie
s
p
re
s
e
n
t

in
th
e
p
ro
je
c
t
a
re
a
.

·
In
tr
o
du
c
ti
o
n
o
f

in
va
s
iv
e
s
p
e
c
ie
s
a
n
d

ri
s
k
o
f
s
p
re
a
d
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
in
o
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

H
ig
h

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

H
ig
h

T
e
rr
e
s
tr
ia
l

h
a
b
it
a
ts
a
n
d

fa
un
a

·
P
re
p
a
ra
ti
o
n
o
f
th
e
s
it
e
w
h
e
re
th
e
re
s
id
e
n
ti
a
l
un
it
s
w
ill
b
e
b
u
il
t.

·
C
o
n
s
tr
u
c
ti
o
n
of
re
s
id
e
n
ti
a
l
u
n
it
s
a
n
d
th
e
ir
b
a
si
c
s
e
rv
ic
e
in
fr
a
s
tr
u
c
tu
re
.

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
W
a
te
r
d
iv
e
rs
io
n
fo
r
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
w
o
rk
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
in
th
e
u
p
p
e
r
p
ar
t
o
f
th
e

G
u
a
jim
ía
C
a
n
a
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
th
e
s
a
n
it
a
ry
s
e
w
e
r
s
y
s
te
m
fo
r
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
w
a
te
rs
h
ed

o
f
th
e
G
u
a
jim
ía
C
a
na
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
E
x
p
a
n
s
io
n
of
th
e
w
a
te
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
o
f
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
G
u
a
jim
ía

W
a
te
rs
he
d
a
n
d
its
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
u
rb
a
n
am
e
n
it
ie
s
in
th
e
st
ri
p
s
o
f
in
te
rv
e
n
e
d
a
re
as
.

·
E
x
p
lo
ita
ti
o
n
o
f
lo
a
n
m
a
te
ri
a
l.

·
M
a
n
a
g
e
m
e
n
t
o
f
w
a
s
te
p
ro
d
uc
ts
fr
o
m
th
e
c
le
an
in
g
o
f
th
e
c
h
a
n
n
e
l
o
f
th
e
C
a
n
a
l

a
n
d
it
s
tr
ib
u
ta
ri
e
s
a
n
d
d
e
m
o
lit
io
n
s
o
f
th
e
a
ff
e
ct
e
d
h
o
u
s
e
s
.

·
T
ra
n
sp
o
rt
a
tio
n
a
n
d
tr
a
ffi
c
.

·
W
o
rk
fo
rc
e

·
F
ra
g
m
e
n
ti
n
g
a
n
d

d
e
g
ra
d
a
ti
o
n
o
f

te
rr
e
st
ri
a
l
h
a
b
it
a
t
in

s
m
a
ll
a
re
a
s
to
b
e

c
le
a
re
d
.

·
M
o
d
ifi
c
a
ti
o
n
o
f
th
e

s
p
e
c
ie
s
c
o
m
p
o
s
iti
o
n

in
th
e
fa
u
n
a

c
o
m
m
u
n
it
ie
s
p
re
s
e
n
t

in
th
e
p
ro
je
c
t
a
re
a
.

·
D
is
p
la
c
e
m
en
ta
n
d

re
d
u
ct
io
n
o
f
fa
u
n
a
,

c
a
u
s
e
d
b
y
du
st
a
n
d

n
o
is
e
c
a
u
s
e
d
b
y

c
o
n
s
tr
u
c
ti
o
n

a
c
ti
v
it
ie
s
,
m
a
in
ly
b
y

p
e
rs
on
n
e
l,

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
in
o
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

M
e
d
iu
m

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

L
o
w



A
E
C
O
M

S
to
rm
a
n
d
S
a
n
ita
ry
D
ra
in
a
g
e
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
P
h
a
s
e
II

P
ro
je
c
t
–
U
p
d
a
te
o
f
th
e
E
S
IA
a
n
d
R
A
P

R
e
f.:
6
0
6
54
89
7

S
ep
te
m
b
e
r
2
0
2
1
�

-
1
6
-

V
E
S
C
�

S
o
u
rc
e
s
�o
f�
im
p
a
c
t�

Im
p
a
c
t�

P
o
te
n
ti
a
l�

im
p
a
c
ts
�

R
e
s
id
u
a
l�
im
p
a
c
ts
�

e
q
u
ip
m
e
n
t
a
n
d

m
a
ch
in
e
ry

A
q
u
a
ti
c

H
a
b
ita
ts
a
n
d

F
a
u
n
a

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
W
a
te
r
d
iv
e
rs
io
n
fo
r
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
w
o
rk
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
in
th
e
u
p
p
e
r
p
ar
t
o
f
th
e

G
u
a
jim
ía
C
a
n
a
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
M
a
n
a
g
e
m
e
n
t
o
f
w
a
s
te
p
ro
d
uc
ts
fr
o
m
th
e
c
le
an
in
g
o
f
th
e
c
h
a
n
n
e
l
o
f
th
e
C
a
n
a
l

a
n
d
it
s
tr
ib
u
ta
ri
e
s
a
n
d
d
e
m
o
lit
io
n
s
o
f
th
e
a
ff
e
ct
e
d
h
o
u
s
e
s .

·
D
is
tu
rb
a
n
c
e
o
f
th
e

a
q
u
a
ti
c
fa
u
n
a

p
re
s
e
n
ti
n
th
e

C
a
n
a
ls
.

·
M
o
d
ifi
c
a
ti
o
n
s
o
f

a
q
u
a
ti
c
h
a
b
it
a
ts
a
n
d

th
e
ir
a
s
s
o
c
ia
te
d

fa
u
n
a
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

M
e
d
iu
m

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

M
e
d
iu
m

C
ri
ti
ca
l

H
a
b
ita
ts

N
o
cr
it
ic
a
l
h
a
b
it
a
ts
w
e
re
id
e
n
ti
fi
ed
th
a
tc
ou
ld
b
e
a
ff
e
c
te
d
b
y
th
e
p
ro
je
c
t'
s
a
c
ti
o
n
s
in

th
e
pr
e
-c
o
n
st
ru
ct
io
n
a
n
d
c
o
n
s
tr
u
c
ti
o
n
p
h
a
s
e
s
.

H
u
m
a
n
�E
n
vi
ro
n
m
e
n
t�
V
E
S
C

L
a
n
d
p
la
n
n
in
g

a
n
d
u
se

·
A
c
q
u
is
it
io
n
o
f
la
n
d
fo
r
th
e
c
o
n
s
tr
u
c
ti
o
n
o
f
a
p
ar
tm
e
n
t
b
u
ild
in
g
s
.

·
R
e
s
e
tt
le
m
e
n
t
o
f
th
e
p
o
p
u
la
ti
o
n
a
n
d
p
a
y
m
en
t
o
f
c
o
rr
e
s
p
o
n
d
in
g
c
o
m
p
e
n
sa
ti
o
n
s
.

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
in
th
e
u
p
p
e
r
p
ar
t
o
f
th
e

G
u
a
jim
ía
C
a
n
a
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
th
e
s
a
n
it
a
ry
s
e
w
e
r
s
y
s
te
m
fo
r
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
w
a
te
rs
h
ed

o
f
th
e
G
u
a
jim
ía
C
a
na
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
E
x
p
a
n
s
io
n
of
th
e
w
a
te
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
o
f
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
G
u
a
jim
ía

W
a
te
rs
he
d
a
n
d
its
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
u
rb
a
n
am
e
n
it
ie
s
in
th
e
st
ri
p
s
o
f
in
te
rv
e
n
e
d
a
re
as
.

·
Im
p
a
c
t
o
n
la
n
d

p
ro
p
e
rt
ie
s
.

·
N
o
n
c
o
n
fo
rm
it
y
o
f
th
e

p
o
p
u
la
tio
n
to
b
e

re
s
e
tt
le
d
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

H
ig
h

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
o
d
e
ra
te

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

H
ig
h

E
x
is
ti
n
g

In
fr
a
st
ru
c
tu
re

·
R
e
s
e
tt
le
m
e
n
t
o
f
th
e
p
o
p
u
la
ti
o
n
a
n
d
p
a
y
m
en
t
o
f
c
o
rr
e
s
p
o
n
d
in
g
c
o
m
p
e
n
sa
ti
o
n
s
.

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
in
th
e
u
p
p
e
r
p
ar
t
o
f
th
e

G
u
a
jim
ía
C
a
n
a
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
th
e
s
a
n
it
a
ry
s
e
w
e
r
s
y
s
te
m
fo
r
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
w
a
te
rs
h
ed

o
f
th
e
G
u
a
jim
ía
C
a
na
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
E
x
p
a
n
s
io
n
of
th
e
w
a
te
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
o
f
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
G
u
a
jim
ía

W
a
te
rs
he
d
a
n
d
its
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
u
rb
a
n
am
e
n
it
ie
s
in
th
e
st
ri
p
s
o
f
in
te
rv
e
n
e
d
a
re
as
.

·
T
ra
n
sp
o
rt
a
tio
n
a
n
d
tr
a
ffi
c
.

·
D
e
s
tr
u
c
ti
o
n
o
f
h
o
m
e
s

a
n
d
o
th
e
r
b
u
il
d
in
g
s

lo
ca
te
d
o
n
th
e
b
a
n
k
s

o
f
th
e
C
a
n
a
ls
th
a
t

w
il
l
b
e
in
te
rv
e
n
e
d
.

·
D
a
m
a
g
e
to
e
x
is
tin
g

in
fr
a
st
ru
c
tu
re
s

(r
o
a
d
s
,
d
ri
n
k
in
g

w
a
te
r
s
u
p
p
ly
,

s
e
w
a
g
e
c
o
lle
ct
io
n
,

a
m
o
n
g
o
th
e
rs
).

·
In
c
re
a
s
e
d
tr
a
ff
ic
a
n
d

d
is
tu
rb
an
c
e
o
f

ci
rc
u
la
tio
n
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
a
jo
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

H
ig
h

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

L
o
w

E
c
o
n
o
m
y
,

e
m
p
lo
y
m
e
n
t

a
n
d
liv
e
li
h
o
o
d
s

·
P
re
p
a
ra
ti
o
n
o
f
th
e
s
it
e
w
h
e
re
th
e
re
s
id
e
n
ti
a
l
un
it
s
w
ill
b
e
b
u
il
t.

·
C
o
n
s
tr
u
c
ti
o
n
of
re
s
id
e
n
ti
a
l
u
n
it
s
a
n
d
th
e
ir
b
a
si
c
s
e
rv
ic
e
in
fr
a
s
tr
u
c
tu
re
.

·
R
e
s
e
tt
le
m
e
n
t
o
f
th
e
p
o
p
u
la
ti
o
n
a
n
d
p
a
y
m
en
t
o
f
c
o
rr
e
s
p
o
n
d
in
g
c
o
m
p
e
n
sa
ti
o
n
s
.

·
D
is
tu
rb
a
n
c
e
o
f

c
o
m
m
e
rc
ia
la
nd

s
e
rv
ic
e
a
c
ti
v
it
y.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
a
jo
r

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r



A
E
C
O
M

S
to
rm
a
n
d
S
a
n
ita
ry
D
ra
in
a
g
e
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
P
h
a
s
e
II

P
ro
je
c
t
–
U
p
d
a
te
o
f
th
e
E
S
IA
a
n
d
R
A
P

R
e
f.:
6
0
6
54
89
7

S
ep
te
m
b
e
r
2
0
2
1
�

-
1
7
-

V
E
S
C
�

S
o
u
rc
e
s
�o
f�
im
p
a
c
t�

Im
p
a
c
t�

P
o
te
n
ti
a
l�

im
p
a
c
ts
�

R
e
s
id
u
a
l�
im
p
a
c
ts
�

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
in
th
e
u
p
p
e
r
p
ar
t
o
f
th
e

G
u
a
jim
ía
C
a
n
a
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
th
e
s
a
n
it
a
ry
s
e
w
e
r
s
y
s
te
m
fo
r
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
w
a
te
rs
h
ed

o
f
th
e
G
u
a
jim
ía
C
a
na
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
E
x
p
a
n
s
io
n
of
th
e
w
a
te
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
o
f
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
G
u
a
jim
ía

W
a
te
rs
he
d
a
n
d
its
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
u
rb
a
n
am
e
n
it
ie
s
in
th
e
st
ri
p
s
o
f
in
te
rv
e
n
e
d
a
re
as
.

·
T
ra
n
sp
o
rt
a
tio
n
a
n
d
tr
a
ffi
c
.

·
C
h
a
n
g
e
s
in
li
fe
s
ty
le

h
a
b
it
s
.

·
in
te
rr
u
p
ti
o
n
o
f
th
e

li
v
e
lih
o
od
a
ct
iv
it
ie
s
o
f

th
e
in
h
a
b
it
a
n
ts
in
th
e

a
re
a
o
f
in
fl
ue
nc
e
o
f

th
e
p
ro
je
c
t.

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

M
e
d
iu
m

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

L
o
w

Q
ua
lit
y
o
f
li
fe
,

h
e
a
lt
h
a
nd

s
a
fe
ty

·
In
s
ta
lla
ti
o
n
o
f
te
m
p
o
ra
ry
fa
c
ili
ti
e
s
.

·
P
re
p
a
ra
ti
o
n
o
f
th
e
s
it
e
w
h
e
re
th
e
re
s
id
e
n
ti
a
l
un
it
s
w
ill
b
e
b
u
il
t.

·
C
o
n
s
tr
u
c
ti
o
n
of
re
s
id
e
n
ti
a
l
u
n
it
s
a
n
d
th
e
ir
b
a
si
c
s
e
rv
ic
e
in
fr
a
s
tr
u
c
tu
re
.

·
R
e
s
e
tt
le
m
e
n
t
o
f
th
e
p
o
p
u
la
ti
o
n
a
n
d
p
a
y
m
en
t
o
f
c
o
rr
e
s
p
o
n
d
in
g
c
o
m
p
e
n
sa
ti
o
n
s
.

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
in
th
e
u
p
p
e
r
p
ar
t
o
f
th
e

G
u
a
jim
ía
C
a
n
a
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
th
e
s
a
n
it
a
ry
s
e
w
e
r
s
y
s
te
m
fo
r
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
w
a
te
rs
h
ed

o
f
th
e
G
u
a
jim
ía
C
a
na
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
E
x
p
a
n
s
io
n
of
th
e
w
a
te
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
o
f
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
G
u
a
jim
ía

W
a
te
rs
he
d
a
n
d
its
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
u
rb
a
n
am
e
n
it
ie
s
in
th
e
st
ri
p
s
o
f
in
te
rv
e
n
e
d
a
re
as
.

·
M
a
n
a
g
e
m
e
n
t
o
f
w
a
s
te
p
ro
d
uc
ts
fr
o
m
th
e
c
le
an
in
g
o
f
th
e
c
h
a
n
n
e
l
o
f
th
e
C
a
n
a
l

a
n
d
it
s
tr
ib
u
ta
ri
e
s
a
n
d
d
e
m
o
lit
io
n
s
o
f
th
e
a
ff
e
ct
e
d
h
o
u
s
e
s
.

·
T
ra
n
sp
o
rt
a
tio
n
a
n
d
tr
a
ffi
c
.

·
W
o
rk
fo
rc
e
.

·
A
c
c
id
e
n
ts
a
n
d

p
h
y
s
ic
a
l
in
ju
ri
e
s

in
vo
lv
in
g
w
o
rk
e
rs

a
n
d
lo
c
a
l
re
s
id
e
n
ts
.

·
T
ra
ff
ic
ac
c
id
e
n
ts

in
vo
lv
in
g
w
o
rk
e
rs

a
n
d
lo
c
a
l
re
s
id
e
n
ts
.

·
In
c
re
a
s
e
in

p
o
p
u
la
tio
n
s
tr
e
s
s

d
u
e
to
no
is
e
,
d
u
s
t,

a
ir
p
o
llu
ti
o
n
a
n
d

u
n
fo
re
s
e
e
n
e
ve
nt
s

g
e
n
e
ra
te
d
b
y
w
o
rk
s

o
f
th
is
m
a
g
n
it
u
d
e
in

th
e
ir
s
u
rr
o
u
n
d
in
g
s
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

H
ig
h

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

M
e
d
iu
m

S
o
c
ia
l

c
o
h
e
s
io
n
a
n
d

g
e
n
d
e
r

·
A
c
q
u
is
it
io
n
o
f
la
n
d
fo
r
th
e
c
o
n
s
tr
u
c
ti
o
n
o
f
a
p
ar
tm
e
n
t
b
u
ild
in
g
s
.

·
R
e
s
e
tt
le
m
e
n
t
o
f
th
e
p
o
p
u
la
ti
o
n
a
n
d
p
a
y
m
en
t
o
f
c
o
rr
e
s
p
o
n
d
in
g
c
o
m
p
e
n
sa
ti
o
n
s
.

·
P
u
rc
h
a
s
e
o
f
m
a
te
ri
a
ls
,
g
o
o
d
s
a
n
d
s
e
rv
ic
e
s
.

·
W
o
rk
fo
rc
e
.

·
G
e
n
e
ra
ti
o
n
o
f

c
o
n
fl
ic
ts
re
la
te
d
to

c
o
m
p
e
n
s
a
ti
o
n
fo
r

te
n
a
n
ts
,

h
o
m
e
o
w
n
e
rs
,

b
u
s
in
e
s
s
e
s,

w
o
rk
s
h
o
p
s
,
a
m
o
n
g

o
th
e
rs
.

·
G
e
n
e
ra
ti
o
n
o
f

te
n
s
io
n
s
d
u
e
to

p
ro
b
le
m
s
in
th
e

in
te
ra
c
tio
n
o
f
th
e

c
o
m
m
u
n
it
ie
s
w
it
h
th
e

c
o
n
s
tr
u
c
ti
o
n
w
o
rk
e
rs
.

·
T
e
n
s
io
ns
g
e
n
e
ra
te
d

in
th
e
n
e
ig
h
b
o
rh
o
o
d
s

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

M
e
d
iu
m

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

L
o
w



A
E
C
O
M

S
to
rm
a
n
d
S
a
n
ita
ry
D
ra
in
a
g
e
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
P
h
a
s
e
II

P
ro
je
c
t
–
U
p
d
a
te
o
f
th
e
E
S
IA
a
n
d
R
A
P

R
e
f.:
6
0
6
54
89
7

S
ep
te
m
b
e
r
2
0
2
1
�

-
1
8
-

V
E
S
C
�

S
o
u
rc
e
s
�o
f�
im
p
a
c
t�

Im
p
a
c
t�

P
o
te
n
ti
a
l�

im
p
a
c
ts
�

R
e
s
id
u
a
l�
im
p
a
c
ts
�

o
f
th
e
p
ro
je
ct
's
a
re
a

o
f
in
flu
e
n
c
e
d
u
e
to

th
e
lo
w
o
r
li
m
it
e
d

a
ll
o
c
a
ti
o
n
o
f
jo
b
s
a
n
d

s
e
rv
ic
e
c
o
n
tr
a
c
ts
to

re
s
id
e
n
ts
,
w
o
rk
e
rs

a
n
d
p
ro
fe
s
si
o
n
a
ls
in

s
a
id
n
e
ig
h
b
o
rh
o
od
s.

·
W
o
m
e
n
m
a
rg
in
a
liz
e
d

in
th
e
c
o
m
p
e
n
s
a
ti
o
n

p
ro
c
e
s
s
fo
r
te
n
a
n
ts
,

h
o
m
e
o
w
n
e
rs
,

b
u
s
in
e
s
s
e
s,

w
o
rk
s
h
o
p
s
,
a
m
o
n
g

o
th
e
rs
.

V
u
ln
e
ra
b
le

g
ro
u
p
s

·
A
c
q
u
is
it
io
n
o
f
la
n
d
fo
r
th
e
c
o
n
s
tr
u
c
ti
o
n
o
f
a
p
ar
tm
e
n
t
b
u
ild
in
g
s
.

·
R
e
s
e
tt
le
m
e
n
t
o
f
th
e
p
o
p
u
la
ti
o
n
a
n
d
p
a
y
m
en
t
o
f
c
o
rr
e
s
p
o
n
d
in
g
c
o
m
p
e
n
sa
ti
o
n
s
.

·
In
c
re
a
s
e
in

m
a
rg
in
al
iz
a
ti
o
n
a
n
d

p
o
v
e
rt
y
le
v
e
ls
o
f

v
u
ln
e
ra
b
le
g
ro
u
p
s
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

M
e
d
iu
m

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

M
e
d
iu
m

L
a
n
d
s
c
a
p
e

·
P
re
p
a
ra
ti
o
n
o
f
th
e
s
it
e
w
h
e
re
th
e
re
s
id
e
n
ti
a
l
un
it
s
w
ill
b
e
b
u
il
t.

·
C
o
n
s
tr
u
c
ti
o
n
of
re
s
id
e
n
ti
a
l
u
n
it
s
a
n
d
th
e
ir
b
a
si
c
s
e
rv
ic
e
in
fr
a
s
tr
u
c
tu
re
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
in
th
e
u
p
p
e
r
p
ar
t
o
f
th
e

G
u
a
jim
ía
C
a
n
a
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
th
e
s
a
n
it
a
ry
s
e
w
e
r
s
y
s
te
m
fo
r
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
w
a
te
rs
h
ed

o
f
th
e
G
u
a
jim
ía
C
a
na
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
E
x
p
a
n
s
io
n
of
th
e
w
a
te
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
o
f
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
G
u
a
jim
ía

W
a
te
rs
he
d
a
n
d
its
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
u
rb
a
n
am
e
n
it
ie
s
in
th
e
st
ri
p
s
o
f
in
te
rv
e
n
e
d
a
re
as
.

·
E
x
p
lo
ita
ti
o
n
o
f
lo
a
n
m
a
te
ri
a
l.

·
M
a
n
a
g
e
m
e
n
t
o
f
w
a
s
te
p
ro
d
uc
ts
fr
o
m
th
e
c
le
an
in
g
o
f
th
e
c
h
a
n
n
e
l
o
f
th
e
C
a
n
a
l

a
n
d
it
s
tr
ib
u
ta
ri
e
s
a
n
d
d
e
m
o
lit
io
n
s
o
f
th
e
a
ff
e
ct
e
d
h
o
u
s
e
s
.

·
T
e
m
p
o
ra
ry

d
e
g
ra
d
a
ti
o
n
o
f
th
e

la
nd
sc
a
p
e
a
t
th
e
s
ite
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

H
ig
h

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

H
ig
h

C
u
lt
ur
a
l
a
n
d

a
rc
h
a
e
o
lo
g
ic
a
l

h
e
ri
ta
g
e

·
P
re
p
a
ra
ti
o
n
o
f
th
e
s
it
e
w
h
e
re
th
e
re
s
id
e
n
ti
a
l
un
it
s
w
ill
b
e
b
u
il
t.

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
E
x
p
lo
ita
ti
o
n
o
f
lo
a
n
m
a
te
ri
a
l.

·
P
o
s
s
ib
le
a
lt
e
ra
ti
on
o
r

d
e
s
tr
u
c
ti
o
n
o
f
n
o
n

d
is
c
o
v
e
re
d
s
it
e
s
w
it
h

c
u
lt
u
ra
l
v
a
lu
e
a
n
d
/o
r

a
rc
h
a
e
ol
o
g
ic
a
l

o
b
je
ct
s
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
in
o
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:
L
o
w

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

lo
w



A
E
C
O
M

S
to
rm
a
n
d
S
a
n
ita
ry
D
ra
in
a
g
e
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
P
h
a
s
e
II

P
ro
je
c
t
–
U
p
d
a
te
o
f
th
e
E
S
IA
a
n
d
R
A
P

R
e
f.:
6
0
6
54
89
7

S
ep
te
m
b
e
r
2
0
2
1
�

-
1
9
-

V
E
S
C
�

S
o
u
rc
e
s
�o
f�
im
p
a
c
t�

Im
p
a
c
t�

P
o
te
n
ti
a
l�

im
p
a
c
ts
�

R
e
s
id
u
a
l�
im
p
a
c
ts
�

R
e
s
ou
rc
e
s

·
In
s
ta
lla
ti
o
n
o
f
te
m
p
o
ra
ry
fa
c
ili
ti
e
s
.

·
P
re
p
a
ra
ti
o
n
o
f
th
e
s
it
e
w
h
e
re
th
e
re
s
id
e
n
ti
a
l
un
it
s
w
ill
b
e
b
u
il
t.

·
C
o
n
s
tr
u
c
ti
o
n
of
re
s
id
e
n
ti
a
l
u
n
it
s
a
n
d
th
e
ir
b
a
si
c
s
e
rv
ic
e
in
fr
a
s
tr
u
c
tu
re
.

·
R
e
s
e
tt
lin
g
o
f
th
e
p
o
p
u
la
ti
o
n

·
S
it
e
p
re
p
a
ra
ti
o
n
in
th
e
G
u
a
jim
ía
C
an
al
a
n
d
it
s
tr
ib
u
ta
ri
e
s
.

·
W
a
te
r
d
iv
e
rs
io
n
fo
r
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
w
o
rk
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
ra
in
w
a
te
r
c
h
a
n
n
e
li
n
g
s
tr
u
c
tu
re
s
in
th
e
u
p
p
e
r
p
ar
t
o
f
th
e

G
u
a
jim
ía
C
a
n
a
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
th
e
s
a
n
it
a
ry
s
e
w
e
r
s
y
s
te
m
fo
r
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
w
a
te
rs
h
ed

o
f
th
e
G
u
a
jim
ía
C
a
na
l
an
d
it
s
tr
ib
u
ta
ri
e
s
.

·
E
x
p
a
n
s
io
n
of
th
e
w
a
te
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
o
f
th
e
a
x
e
s
o
f
th
e
u
p
p
e
r
G
u
a
jim
ía

W
a
te
rs
he
d
a
n
d
its
tr
ib
u
ta
ri
e
s
.

·
C
o
n
s
tr
u
c
ti
o
n
of
u
rb
a
n
am
e
n
it
ie
s
in
th
e
st
ri
p
s
o
f
in
te
rv
e
n
e
d
a
re
as
.

·
E
x
p
lo
ita
ti
o
n
o
f
lo
a
n
m
a
te
ri
a
l.

·
M
a
n
a
g
e
m
e
n
t
o
f
w
a
s
te
p
ro
d
uc
ts
fr
o
m
th
e
c
le
an
in
g
o
f
th
e
c
h
a
n
n
e
l
o
f
th
e
C
a
n
a
l

a
n
d
it
s
tr
ib
u
ta
ri
e
s
a
n
d
d
e
m
o
lit
io
n
s
o
f
th
e
a
ff
e
ct
e
d
h
o
u
s
e
s
.

·
T
ra
n
sp
o
rt
a
tio
n
a
n
d
tr
a
ffi
c
.

·
W
o
rk
fo
rc
e
.

·
In
c
re
a
s
e
d
w
a
te
r

c
o
n
s
u
m
p
ti
o
n
.

·
In
c
re
a
s
e
d

c
o
n
s
u
m
p
ti
o
n
of

e
le
c
tr
ic
it
y
a
n
d
fu
e
ls
.

·
In
c
re
a
s
e
d

c
o
n
s
u
m
p
ti
o
n
of
lo
a
n

m
a
te
ri
a
ls
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

o
c
c
u
rr
e
n
c
e
:

H
ig
h

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
ity
o
f
im
p
a
c
to
cc
u
rr
e
nc
e
:

H
ig
h



A
E
C
O
M

S
to
rm
a
n
d
S
a
n
ita
ry
D
ra
in
a
g
e
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
P
h
a
s
e
II

P
ro
je
c
t
–
U
p
d
a
te
o
f
th
e
E
S
IA
a
n
d
R
A
P

R
e
f.:
6
0
6
54
89
7

S
ep
te
m
b
e
r
2
0
2
1
�

-
2
0
-

T
a
b
le
�B
.�
S
u
m
m
a
ry
�o
f�
P
o
t
e
n
ti
a
l�
a
n
d
�R
es
id
u
a
l�
Im
p
a
c
ts
�d
u
ri
n
g
�t
h
e
�O
p
e
ra
ti
o
n
�P
h
a
s
e
�

V
E
S
C
�

S
o
u
rc
e
s
�o
f�
im
p
a
c
t�

Im
p
a
c
t�

P
o
te
n
ti
a
l�

im
p
a
c
ts
�

R
es
id
u
a
l�
im
p
a
c
ts
�

P
h
ys
ic
al
�e
n
v
ir
o
n
m
e
n
t�
V
E
S
C
�

A
ir
q
u
a
lit
y
an
d

c
lim
a
te
c
h
a
n
g
e

·
M
a
in
te
n
a
n
c
e
of
c
h
a
n
n
e
li
n
g
st
ru
c
tu
re
s
fo
r
ra
in
w
a
te
r
d
ra
in
a
g
e
,

s
a
ni
ta
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
at
e
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
.

·
M
a
in
te
n
a
n
c
e
of
u
rb
a
n
st
ru
c
tu
re
s
.

·
T
ra
n
sp
o
rt
a
tio
n/
c
irc
u
la
ti
o
n

·
S
lig
h
t
d
e
g
ra
d
a
ti
o
n
o
f
a
ir

q
u
a
lit
y
a
t
th
e
lo
c
a
ll
e
ve
l.

·
C
o
n
tr
ib
u
ti
o
n
to
c
li
m
a
te

c
h
a
n
g
e
d
u
e
to
p
o
te
n
tia
l

g
re
e
n
h
o
u
s
e
g
a
s

e
m
is
s
io
n
s
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
or
ta
n
ce
:

M
in
o
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

M
e
d
iu
m

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
L
o
w

N
o
is
e
a
nd

v
ib
ra
ti
o
n
s

·
M
a
in
te
n
a
n
c
e
of
c
h
a
n
n
e
li
n
g
st
ru
c
tu
re
s
fo
r
ra
in
w
a
te
r
d
ra
in
a
g
e
,

s
a
ni
ta
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
at
e
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
.

·
M
a
in
te
n
a
n
c
e
of
u
rb
a
n
st
ru
c
tu
re
s
.

·
T
ra
n
sp
o
rt
a
tio
n/
c
irc
u
la
ti
o
n
.

·
P
re
s
e
n
c
e
o
f
w
or
k
e
rs

·
In
c
re
a
s
e
in
no
is
e
a
n
d

v
ib
ra
ti
o
n
le
v
e
ls
d
ue
to

m
a
in
te
n
a
n
c
e
a
c
ti
v
it
ie
s
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
or
ta
n
ce
:

M
in
o
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

M
e
d
iu
m

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
L
o
w

S
o
il

·
M
a
in
te
n
a
n
c
e
of
c
h
a
n
n
e
li
n
g
st
ru
c
tu
re
s
fo
r
ra
in
w
a
te
r
d
ra
in
a
g
e
,

s
a
ni
ta
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
at
e
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
.

·
M
a
in
te
n
a
n
c
e
of
u
rb
a
n
st
ru
c
tu
re
s
.

·
S
o
li
d
w
a
s
te
h
a
nd
lin
g
a
n
d
m
a
n
a
g
e
m
e
n
t.

·
T
ra
n
sp
o
rt
a
tio
n/
c
irc
u
la
ti
o
n
.

·
S
o
il
c
o
n
ta
m
in
a
ti
o
n
d
u
e

to
m
a
in
te
n
a
n
ce

a
c
ti
v
it
ie
s
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
or
ta
n
ce
:

M
in
o
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:
L
o
w

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
L
o
w

W
a
te
r

R
e
s
ou
rc
e
s

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
c
h
a
n
n
e
lin
g
s
tr
u
c
tu
re
s
fo
r
ra
in
w
a
te
r

d
ra
in
a
g
e,
s
an
ita
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
a
te
r
d
is
tr
ib
u
ti
o
n

n
e
tw
o
rk
s
.

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
th
e
h
o
m
e
s
o
f
th
e
re
s
e
tt
le
m
e
n
t
p
la
n
a
n
d

u
rb
a
n
s
tr
u
c
tu
re
s
.

·
S
o
li
d
w
a
s
te
h
a
nd
lin
g
a
n
d
m
a
n
a
g
e
m
e
n
t.

·
P
o
ll
u
ta
n
t
lo
a
d
re
d
u
c
ti
o
n

in
s
u
rf
ac
e
w
a
te
rs
d
u
e
to

th
e
e
li
m
in
a
ti
o
n
o
f

a
c
c
u
m
ul
a
te
d
g
a
rb
a
g
e
in

th
e
C
a
na
ls
.

·
F
lo
o
d
re
d
u
c
ti
o
n
o
f

flo
o
d
s
.

·
Im
p
ro
v
e
m
e
n
t
o
f
s
u
rf
a
c
e

ru
n
o
ff
b
y
re
ct
if
y
in
g
th
e

w
e
t
s
e
c
ti
on
in
C
a
n
a
ls

a
n
d
c
h
a
n
n
e
ls
.

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
or
ta
n
ce
:

M
a
jo
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

H
ig
h

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
o
rt
a
n
c
e
:
M
a
jo
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
H
ig
h



A
E
C
O
M

S
to
rm
a
n
d
S
a
n
ita
ry
D
ra
in
a
g
e
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
P
h
a
s
e
II

P
ro
je
c
t
–
U
p
d
a
te
o
f
th
e
E
S
IA
a
n
d
R
A
P

R
e
f.:
6
0
6
54
89
7

S
ep
te
m
b
e
r
2
0
2
1
�

-
2
1
-

V
E
S
C
�

S
o
u
rc
e
s
�o
f�
im
p
a
c
t�

Im
p
a
c
t�

P
o
te
n
ti
a
l�

im
p
a
c
ts
�

R
es
id
u
a
l�
im
p
a
c
ts
�

B
io
lo
g
ic
al
�e
n
v
ir
o
n
m
en
t�
V
E
S
C

T
e
rr
e
s
tr
ia
l

H
a
b
ita
t,

V
e
g
e
ta
ti
o
n
a
n
d

F
lo
ra

·
M
a
in
te
n
a
n
c
e
of
c
h
a
n
n
e
li
n
g
st
ru
c
tu
re
s
fo
r
ra
in
w
a
te
r
d
ra
in
a
g
e
,

s
a
ni
ta
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
at
e
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
.

·
M
a
in
te
n
a
n
c
e
of
u
rb
a
n
st
ru
c
tu
re
s
.

·
D
e
te
ri
o
ra
ti
o
n
o
f
g
re
e
n

s
p
a
c
e
s
a
n
d
g
a
rd
e
n
s

c
re
a
te
d
b
y
m
a
in
te
n
a
n
c
e

a
c
ti
v
it
ie
s
o
f
th
e

s
tr
u
c
tu
re
s
fo
r
ra
in
w
a
te
r

a
n
d
s
a
n
it
ar
y
d
ra
in
a
g
e,

d
ri
n
k
in
g
w
a
te
r
s
u
p
p
ly

a
n
d
u
rb
a
n
c
o
n
st
ru
c
ti
on
.

·
P
o
s
s
ib
le
in
tr
o
d
u
c
ti
o
n
o
f

in
v
a
s
iv
e
al
ie
n
s
p
ec
ie
s

(I
A
S
).

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
or
ta
n
ce
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

H
ig
h

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
L
o
w

T
e
rr
e
s
tr
ia
l

h
a
b
it
a
ts
a
n
d

fa
un
a

·
N
o
n
e
g
a
ti
v
e
im
p
a
c
t
is

e
x
p
e
c
te
d
d
u
ri
n
g
th
e

O
p
e
ra
ti
o
n
P
h
a
s
e
.

A
q
u
a
ti
c

H
a
b
ita
ts
a
n
d

F
a
u
n
a

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
c
h
a
n
n
e
lin
g
s
tr
u
c
tu
re
s
fo
r
ra
in
w
a
te
r

d
ra
in
a
g
e,
s
an
ita
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
a
te
r
d
is
tr
ib
u
ti
o
n

n
e
tw
o
rk
s
.

·
Im
p
ro
v
e
m
e
n
t
o
f
th
e

q
u
a
lit
y
o
f
a
q
u
a
ti
c

h
a
b
it
a
ts
in
th
e
G
u
a
ji
m
ía

C
a
n
a
l
in
th
e
s
e
c
ti
o
n
fr
o
m

A
u
to
p
is
ta
6
N
o
vi
e
m
b
re

to
th
e
H
a
in
a
R
iv
e
r.

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
or
ta
n
ce
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

M
e
d
iu
m

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
a
jo
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
H
ig
h

C
ri
ti
ca
l

H
a
b
ita
ts

N
o
cr
it
ic
a
l
h
a
b
it
a
ts
w
e
re
id
e
n
ti
fi
e
d
th
a
t
c
o
u
ld
b
e
a
ff
e
c
te
d
b
y
th
e
p
ro
je
c
t's

a
ct
io
n
s
in
th
e
p
re
-c
o
n
st
ru
c
tio
n
a
n
d
c
o
n
s
tr
u
c
ti
o
n
ph
a
se
s
.

N
/A

N
/A

N
/A

H
u
m
a
n
�E
n
vi
ro
n
m
e
n
t�
V
E
S
C

L
a
n
d
p
la
n
n
in
g

a
n
d
u
se

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
c
h
a
n
n
e
lin
g
s
tr
u
c
tu
re
s
fo
r
ra
in
w
a
te
r

d
ra
in
a
g
e,
s
an
ita
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
a
te
r
d
is
tr
ib
u
ti
o
n

n
e
tw
o
rk
s
.

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
th
e
h
o
m
e
s
o
f
th
e
re
s
e
tt
le
m
e
n
t
p
la
n
a
n
d

u
rb
a
n
s
tr
u
c
tu
re
s
.

·
Ill
e
ga
l
o
c
c
u
p
a
ti
o
n
o
f
th
e

s
p
a
c
e
s
w
h
e
re
th
e

s
tr
u
c
tu
re
s
fo
r
ra
in
w
a
te
r

a
n
d
s
a
n
it
ar
y
d
ra
in
a
g
e,

d
ri
n
k
in
g
w
a
te
r
s
u
p
p
ly

a
n
d
u
rb
a
n
c
o
n
st
ru
c
ti
on

a
re
lo
ca
te
d
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
or
ta
n
ce
:

M
a
jo
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

H
ig
h

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
a
jo
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
L
o
w

E
x
is
ti
n
g

In
fr
a
st
ru
c
tu
re

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
c
h
a
n
n
e
lin
g
s
tr
u
c
tu
re
s
fo
r
ra
in
w
a
te
r

d
ra
in
a
g
e,
s
an
ita
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
a
te
r
d
is
tr
ib
u
ti
o
n

n
e
tw
o
rk
s
.

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
th
e
h
o
m
e
s
o
f
th
e
re
s
e
tt
le
m
e
n
t
p
la
n
a
n
d

u
rb
a
n
s
tr
u
c
tu
re
s
.

·
D
e
s
tr
u
c
ti
on
o
f
ra
in
w
a
te
r

a
n
d
s
a
n
it
ar
y
d
ra
in
a
g
e,

d
ri
n
k
in
g
w
a
te
r
s
u
p
p
ly

a
n
d
u
rb
a
n
s
tr
u
c
tu
re
s

d
u
e
to
v
a
n
d
al
is
m
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
or
ta
n
ce
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
o
d
er
a
te

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
L
o
w



A
E
C
O
M

S
to
rm
a
n
d
S
a
n
ita
ry
D
ra
in
a
g
e
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
P
h
a
s
e
II

P
ro
je
c
t
–
U
p
d
a
te
o
f
th
e
E
S
IA
a
n
d
R
A
P

R
e
f.:
6
0
6
54
89
7

S
ep
te
m
b
e
r
2
0
2
1
�

-
2
2
-

V
E
S
C
�

S
o
u
rc
e
s
�o
f�
im
p
a
c
t�

Im
p
a
c
t�

P
o
te
n
ti
a
l�

im
p
a
c
ts
�

R
es
id
u
a
l�
im
p
a
c
ts
�

oc
c
u
rr
en
ce
:

M
e
d
iu
m

E
c
o
n
o
m
y
,

e
m
p
lo
y
m
e
n
t

a
n
d
liv
e
li
h
o
o
d
s

·
M
a
in
te
n
a
n
c
e
of
c
h
a
n
n
e
li
n
g
st
ru
c
tu
re
s
fo
r
ra
in
w
a
te
r
d
ra
in
a
g
e
,

s
a
ni
ta
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
at
e
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
.

·
M
a
in
te
n
a
n
c
e
of
u
rb
a
n
st
ru
c
tu
re
s
.

·
C
re
a
ti
o
n
o
f
jo
b
s
fo
r

m
a
in
te
n
a
n
c
e
w
o
rk
.

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
or
ta
n
ce
:

M
a
jo
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

M
e
d
iu
m

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
o
rt
a
n
c
e
:
M
a
jo
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
H
ig
h

Q
ua
lit
y
o
f
li
fe
,

h
e
a
lt
h
a
nd

s
a
fe
ty

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
c
h
a
n
n
e
lin
g
s
tr
u
c
tu
re
s
fo
r
ra
in
w
a
te
r

d
ra
in
a
g
e,
s
an
ita
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
a
te
r
d
is
tr
ib
u
ti
o
n

n
e
tw
o
rk
s
.

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
th
e
h
o
m
e
s
o
f
th
e
re
s
e
tt
le
m
e
n
t
p
la
n
a
n
d

u
rb
a
n
s
tr
u
c
tu
re
s
.

·
M
a
in
te
n
a
n
c
e
of
u
rb
a
n
st
ru
c
tu
re
s
.

·
S
o
li
d
w
a
s
te
h
a
nd
lin
g
a
n
d
m
a
n
a
g
e
m
e
n
t.

·
R
e
d
u
c
ti
o
n
o
f
th
e
th
re
a
t

o
f
flo
o
d
s
an
d

v
u
ln
e
ra
b
ili
ty
o
f
th
e

re
s
id
e
n
t
p
o
p
u
la
ti
on
in

th
e
s
u
rr
o
u
n
d
in
g
s
o
f
th
e

G
u
a
jim
ía
C
a
n
a
l
a
n
d
its

tr
ib
u
ta
ri
e
s
.

·
R
e
d
u
c
ti
o
n
o
f
th
e
s
p
re
a
d

o
f
d
is
e
as
e
s
tr
a
n
s
m
it
te
d

b
y
w
a
te
r
an
d
v
e
c
to
rs

(m
os
q
ui
to
e
s
,
fli
e
s
,
ra
ts

a
n
d
m
ic
e
)
in
th
e
re
si
d
e
n
t

p
o
p
u
la
ti
o
n
a
ro
un
d
th
e

G
u
a
jim
ía
C
a
n
a
l
a
n
d
its

tr
ib
u
ta
ri
e
s
.

·
Im
p
ro
v
e
m
e
n
t
in
th
e

q
u
a
lit
y
o
f
lif
e
o
f
th
e

p
o
p
u
la
ti
o
n
o
f
th
e

n
e
ig
h
b
o
rh
o
o
d
s
u
nd
e
r

d
ir
e
c
t
a
n
d
in
d
ir
e
c
t

im
p
a
c
t
fr
o
m
th
e
p
ro
je
c
t.

a
n
d
o
f
th
e
re
s
e
tt
le
d

p
o
p
u
la
ti
o
n.

·
Im
p
ro
v
e
m
e
n
t
o
f
th
e

c
o
n
d
it
io
n
s
fo
r
th
e

m
a
n
a
g
e
m
e
nt
o
f
u
rb
a
n

s
o
lid
w
a
s
te
.

·
C
re
a
ti
o
n
o
f
s
p
a
c
es
fo
r

re
c
re
a
tio
n
a
n
d
s
p
o
rt
s

a
c
ti
v
it
ie
s
fo
r
th
e

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
or
ta
n
ce
:

M
a
jo
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

M
e
d
iu
m

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
o
rt
a
n
c
e
:
M
a
jo
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
H
ig
h



A
E
C
O
M

S
to
rm
a
n
d
S
a
n
ita
ry
D
ra
in
a
g
e
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
P
h
a
s
e
II

P
ro
je
c
t
–
U
p
d
a
te
o
f
th
e
E
S
IA
a
n
d
R
A
P

R
e
f.:
6
0
6
54
89
7

S
ep
te
m
b
e
r
2
0
2
1
�

-
2
3
-

V
E
S
C
�

S
o
u
rc
e
s
�o
f�
im
p
a
c
t�

Im
p
a
c
t�

P
o
te
n
ti
a
l�

im
p
a
c
ts
�

R
es
id
u
a
l�
im
p
a
c
ts
�

c
o
m
m
u
n
it
y
,
e
s
p
e
ci
a
lly

c
h
ild
re
n
a
n
d
y
o
u
th
.

S
o
c
ia
l

c
o
h
e
s
io
n
a
n
d

g
e
n
d
e
r

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
c
h
a
n
n
e
lin
g
s
tr
u
c
tu
re
s
fo
r
ra
in
w
a
te
r

d
ra
in
a
g
e,
s
an
ita
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
a
te
r
d
is
tr
ib
u
ti
o
n

n
e
tw
o
rk
s
.

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
th
e
h
o
m
e
s
o
f
th
e
re
s
e
tt
le
m
e
n
t
p
la
n
a
n
d

u
rb
a
n
s
tr
u
c
tu
re
s
.

·
P
ro
m
o
tin
g
c
o
m
m
u
n
it
y

c
o
h
e
s
io
n
.

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
or
ta
n
ce
:

M
a
jo
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

M
e
d
iu
m

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
o
rt
a
n
c
e
:
M
a
jo
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
H
ig
h

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
th
e
h
o
m
e
s
o
f
th
e
re
s
e
tt
le
m
e
n
t
p
la
n
a
n
d

u
rb
a
n
s
tr
u
c
tu
re
s
.

·
M
a
in
te
n
a
n
c
e
of
c
h
a
n
n
e
li
n
g
st
ru
c
tu
re
s
fo
r
ra
in
w
a
te
r
d
ra
in
a
g
e
,

s
a
ni
ta
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
at
e
r
d
is
tr
ib
u
ti
o
n
n
e
tw
o
rk
s
.

·
M
a
in
te
n
a
n
c
e
of
u
rb
a
n
st
ru
c
tu
re
s
.

·
P
re
s
e
n
c
e
o
f
w
or
k
e
rs
.

·
D
is
tu
rb
a
n
c
e
s
b
y
th
e

p
o
p
u
la
ti
o
n
th
a
t
w
a
s
n
o
t

re
s
e
tt
le
d
.

·
D
is
tu
rb
a
n
c
e
b
y

p
o
p
u
la
ti
o
n
th
a
t
c
o
n
s
id
e
r

th
e
y
s
h
o
u
ld
b
e
in
cl
u
d
e
d

in
th
e
R
A
P
.

·
T
e
ns
io
n
s
g
e
n
e
ra
te
d

b
e
tw
e
e
n
re
s
id
e
n
ts
a
n
d

w
o
rk
e
rs
d
u
e
to

in
a
d
e
q
u
a
te
in
te
ra
c
ti
o
n

d
u
ri
n
g
th
e
s
tr
u
ct
u
re
s
’

m
a
in
te
n
a
n
c
e
a
c
ti
v
it
ie
s
.

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
or
ta
n
ce
:

M
o
d
e
ra
te

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

M
e
d
iu
m

N
a
tu
re
:
N
e
g
a
ti
v
e

Im
p
o
rt
a
n
c
e
:
M
in
o
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
L
o
w

V
u
ln
e
ra
b
le

g
ro
u
p
s

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
c
h
a
n
n
e
lin
g
s
tr
u
c
tu
re
s
fo
r
ra
in
w
a
te
r

d
ra
in
a
g
e,
s
an
ita
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
a
te
r
d
is
tr
ib
u
ti
o
n

n
e
tw
o
rk
s
.

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
th
e
h
o
m
e
s
o
f
th
e
re
s
e
tt
le
m
e
n
t
p
la
n
a
n
d

u
rb
a
n
s
tr
u
c
tu
re
s
.

·
R
e
d
u
c
ti
o
n
o
f
th
e

v
u
ln
e
ra
b
le
p
o
p
u
la
ti
o
n
in

th
e
c
o
m
m
u
n
it
ie
s
in
th
e

p
ro
je
c
t'
s
a
re
a
o
f

in
fl
u
e
n
c
e
.

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
or
ta
n
ce
:

M
a
jo
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

H
ig
h

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
o
rt
a
n
c
e
:
M
a
jo
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
H
ig
h

L
a
n
d
s
c
a
p
e

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
c
h
a
n
n
e
lin
g
s
tr
u
c
tu
re
s
fo
r
ra
in
w
a
te
r

d
ra
in
a
g
e,
s
an
ita
ry
s
e
w
e
ra
g
e
,
a
n
d
d
ri
n
k
in
g
w
a
te
r
d
is
tr
ib
u
ti
o
n

n
e
tw
o
rk
s
.

·
P
re
s
e
n
c
e
a
n
d
op
e
ra
ti
o
n
o
f
th
e
h
o
m
e
s
o
f
th
e
re
s
e
tt
le
m
e
n
t
p
la
n
a
n
d

u
rb
a
n
s
tr
u
c
tu
re
s
.

·
M
a
in
te
n
a
n
c
e
of
u
rb
a
n
st
ru
c
tu
re
s
.

·
S
o
li
d
w
a
s
te
h
a
nd
lin
g
a
n
d
m
a
n
a
g
e
m
e
n
t.

·
Im
p
ro
v
e
m
e
n
t
o
f
th
e

v
is
u
a
l
la
n
d
s
ca
p
e
.

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
or
ta
n
ce
:

M
a
jo
r

P
ro
b
a
b
il
it
y
o
f

im
p
a
c
t

oc
c
u
rr
en
ce
:

M
e
d
iu
m

N
a
tu
re
:
P
o
s
it
iv
e

Im
p
o
rt
a
n
c
e
:
M
a
jo
r

P
ro
b
a
b
il
it
y
o
f
im
p
a
c
t
o
c
c
u
rr
e
n
c
e
:
H
ig
h



A
E
C
O
M

S
to
rm
a
n
d
S
a
n
ita
ry
D
ra
in
a
g
e
o
f
th
e
G
u
a
jim
ía
C
a
n
a
l
P
h
a
s
e
II

P
ro
je
c
t
–
U
p
d
a
te
o
f
th
e
E
S
IA
a
n
d
R
A
P

R
e
f.:
6
0
6
54
89
7

S
ep
te
m
b
e
r
2
0
2
1
�

-
2
4
-

V
E
S
C
�

S
o
u
rc
e
s
�o
f�
im
p
a
c
t�

Im
p
a
c
t�

P
o
te
n
ti
a
l�

im
p
a
c
ts
�

R
es
id
u
a
l�
im
p
a
c
ts
�

C
u
lt
ur
a
l
a
n
d

a
rc
h
a
e
o
lo
g
ic
a
l

h
e
ri
ta
g
e

·
N
o
n
e
g
a
ti
v
e
im
p
a
c
t
is

e
x
p
e
c
te
d
d
u
ri
n
g
th
e

O
p
e
ra
ti
o
n
P
h
a
s
e
.

N
/A

N
/A

R
e
s
ou
rc
e
s

·
N
o
n
e
g
a
ti
v
e
im
p
a
c
t
is

e
x
p
e
c
te
d
d
u
ri
n
g
th
e

O
p
e
ra
ti
o
n
P
h
a
s
e
.

M
e
a
s
u
re
s
to
b
e
im
p
le
m
e
n
te
d
d
u
ri
n
g
th
e
p
re
-c
o
n
s
tr
u
ct
io
n
,
c
o
n
s
tr
u
c
tio
n
a
n
d
o
p
e
ra
tio
n
p
h
a
s
e
s
o
f
th
e
p
ro
je
ct
fo
r
th
e
p
re
v
e
n
ti
o
n
,
m
in
im
iz
a
ti
o
n
,

c
o
m
pe
n
s
a
ti
o
n
,m
it
ig
a
tio
n
o
fp
o
te
n
ti
a
l,
re
s
id
u
a
la
s
w
e
ll
a
s
c
u
m
u
la
ti
v
e
im
p
a
c
ts
,a
c
c
o
rd
in
g
to
th
e
v
a
lu
e
d
e
n
vi
ro
n
m
e
n
ta
l
co
m
p
o
n
e
n
ts
(V
E
C
)
a
re
id
e
n
ti
fie
d

(s
e
e
a
nn
e
x
e
s
1
1
.1
to
1
1
.5
).





AECOM Storm and Sanitary Drainage of the Guajimia Canal Phase II
Project – Update of the ESIA and RAP

Ref.: 60654897

September 2021 - 25 -

Environmental�and�Social�Management�Plans��

This ESIA describes the management practices that will allow toavoid, mitigate, or compensate for the negative
impacts from the project identi fied in the chapter identifying and evaluat ing risks and environmental a nd social
impacts. In addition, managemen t measures are included to enhancepositive effects. As a general measure,
the program will apply to the ent ire or ganizat ion, including the main contractors and suppliers with whom the
organization has control or i nfluence, or to specific facilities, locations, or activ ities.

Considering the identified risks and impacts, a hierarchy of measures i s outl ined whose priority is prevention
over mitigat ion. If residual impacts persist, t hey are restored or compensated if technically and f inancially
feas ible. Measures are arranged in the following hierarchy:

· Prevention measures
· Minimization measures
· Restorationor compensat ion measures

· Mitig ation andperformance measures

Preventive, mit iga tionand compensati on measures organized by sub-programs to be implemented during the
pre-construction, const ructionand operat ion phases of the project are pr esented .

Below is an overview of the main costs of implementing the Environmental and Social Management Program:

Summary�Budget�Estimate�of�the�Environmental�and�Socia l�Management�Program�

Activities� Cost�(USD$)�
(1�year)

Cost�(USD$)�
(4�years)�

C
o
n
s
tr
u
ct
io
n
�

p
h
a
s
e
�

Air qualit y monitoring 7,270.00 29,080.00
Noise monitoring 6,970.00 27,880.00
Water quality monitoring 16,970.00 67,880.00
Biodivers ity monitoring 33,370.00 133,480.00
Social environment mon itoring 13,460.00 53,840.00

Sub-Total�Construction�Phase 78,040.00� 312,160.00

O
p
e
ra
ti
o
n
s
�

p
h
a
s
e
�

Water quality monitoring 16,970.00 67,880.00
Biodivers ity monitoring 33,370.00 133,480.00
Social environment mon itoring 13,460.00 53,840.00

Sub-Total�Operation�Phase 63,800.00� 255,200.00

TOTAL 141,840.00� 567,360.00

Environmental Education Plan

The environmental educationplan to be implemented has the following objectives:

· To make known to theworkers of the work the measures that are part of the Program of Measures of
the ESMP of the project .

· To instruct workers on how they should carry out their work in their respective jobs, so as tominimize
the e ffects on theenvironment.
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· Raise awareness among constr uct ion workers about the importance of their collaboration with
complian ce with the ESMP to avoid, mitigate or compensate for the negative impacts that the project
may cause to theenvironment.

· To raise awareness among the population liv ing in the sectors of the project's area of inf luence about
the impo rtance of their collaboration for the protection of the environment and for Phase II of the

Rainwater and Sanitary Sanitatio n project of the Guajimía Canal and its Main Tributaries to be
successful, especially in relation to the propermanagement of solid waste.

· Train the inhabitants of the sectors of thearea of influence in di fferent trades so that they increase their
capacities and aptitudes for the possible obta ining of jobs both in the project and in future projects.

· To inform the inhabitants of the sectors of thearea of influence of theproject about procedures for the

reporting of complaints.

Environmental Health and Safety Plan

The Environmental Health and Safety Plan (EHS) Plan identif ies the principles, approach, procedur es and
methods that wil l be used to control and minimize the adverse enviro nmental and social impacts of all
construction and operationa lactivitiesassociated with project Assessment (ESIA) and ensure that commitments
made by CAASD to mi nimize project related adverse environmental and social impacts are upheld throughout
all project phases.

Waste Management Plan

The WasteManagement Plan (WMP) describes the procedures, systems, equipment, and structures specific to
waste management and disposal. Waste generation should be l imiteda t all levels of the operation in order to
decrease the volume of waste generated and make waste disposal more manageable. The WMP also defines
who is responsible for developing and implementing the plan, and what records and reporting will be required.

Conclusion��

This Environmental and Social Impact Assessment has been professionally carried out to the following
objectives:

· Baseline Survey of the Project Area.
· Execution of an Environmental and Social Impact Assessment (ESIA) and deve lopment of Environmental

and Social Management Plans (ESMP).

The investigations of impacts on the social environment are a cruc ial part of th e study, since the project may
impact the commun ities which reside at close pr oximity to the project site. The investigation of social i mpacts
has involved the following:

· A baseline socio-economic study of the community envisaged to be impacted bythe project act ivities in both
the construction and oper ational phases.

· A Public Consultation undertaken to sensitize stakeholders.

Environmental impacts o f the project’s activities have been identified for all phases of the pro ject. The most
significant changes are seen during the pre-construct ion and operation phases, since several of the activities
will t ake place simultaneously. During the operation phase, the stud determineda decrease in negative impacts.
It observed that this project will also have a positive impact, mainly on the socio-economic and historical-cultural
environment, fostering the generation of jobs, the improvement of the quality of l ife of the inhabitants and o f the
visual landscape. All the impacts ident ifiedare normal for this typeof project and can be prevented or mitigated
by appl ying the environmental measures described in the Environmental and Social Management Program.
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The populati on residing in thearea may be subject to invol untary resettlementdue to the object ives of the project,
so this represents a turning point regar ding social cohesion, which has a significant impactduring compensation
negotiations.

The Social and Environmental Management Program has been designed taking into account the preventive,
mitigating and restorat ive or compensating measures of the iden tified impacts, as well as the prov isions of the
Environmental Laws andRegulat ions of the Dominican Republic, thePer formance Standards on Environmental
and Social Sustainabili ty and the IFCGuidelines on Environment, Health and Sa fety.

Recommendations�

· Develop a detailed Work Plan befor e starting construction activ ities, including compliance with mitigation
measures for each of the components and applicable nationa l regulations and international standards. In
order to obtain eff icient compliance, this plan must be disclosed to contractors and subcontractors through
a formally structured communicat ion program for this purpose.

· Coordinate in a timely and appropriate manner with the corresponding authorit ies the i nterventions in public
spaces.

· Establish continuous communication between the authorities, soc ial groups and others involved in the
project, in order to maintain effect ive coordination during the processes involved in the development of the
different activities, including the p rocess of compensating thoseaffected.

· Maintain channels of communication with the communit y, instructing them on themechanismsfor presenting
claims, complaints or suggestions abou t the project and making them aware of theway in which they will be
dealt with by theauthorities or those responsible.

· Consider the recommendations obtained during the public consultation pr ocesses of this study, with the
partic ipation of res idents and those potential ly affected by the resett lement act ions.

· Avoid initi ating any act ivities planned for the construction phase before the families that will be di rectly
affected by the project are relocated to their new resident ial units . This process must be carried out in
accordancewith the procedures established in thePAR.

· Maintain the established timeframeof 48 months for the devel opment of pre-constructionand construction
activities, thus avoiding causing greater disturbance in the areas to be intervened.

· Establish an education progr am aimed at the community, with the objective of r aising awareness among the
population regarding the importance of good wastewate r management and the benefit s that these practices
represent for human health and the environment.

· Maintain opt imal solid waste management, including the fi nal disposal of solid waste by the responsible
entity.

· Once the construction phase is completed, perform the necessary maintenance of the project to prevent
their deterioration.

· Adequately implement the ESMP and each of its programs,so identified impacts can be prevented,mitigated
or eliminated.
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� INTRODUCTION��

This chapter pr esents the background and justificat ion of the project followed by the purpose and the category
of theESIA.

� Project�Background���

� Project�Context �

The munic ipality of Santo Domingo Oeste is thewestern part of the Dominican Republic, in the cap ital of Santo
Domingo. Covering an area of 57,5 km2, the municipality is crossed by numerous waterways whose banks are
densely populated by inhabitants livin g in ramshackle households tha t do not benefit from basic sanitation
serv ices. Consequently, garbage is thrown into local s treams and rivers, which are also used as open sewers
(Photo 1-1). This gar bage disrupts the wa ter f low, which results in flo ods of heavily polluted waters during the
ra iny season. The i mpacts of these f loods include loss of human life, a high degree of pollution, unsanitary
conditions and inhuman living conditions (Photo 1-2).

Photo�1-1:��Accumulat ion�of�waste�in�a�typical�canal�of�
the�project�area� �

(P icture�taken�on�May� 19,�2021)�

Photo� 1-2 :� Housing�condition� in� the� Santo� Domingo�
Oeste�(Picture �taken�on�May�19,�2021)

In 2003, the Dominican Republic Congress unanimously approved the Guajimía Project in order to solve the
flood and sanitation problems in the canals of the Guajimía Wate rshed. The Santo Domingo Aqueduct and
Sewerage Corporat ion (CAASD) is the governmental authority that managed the Guajimía Project. During
execution of Phase I ,an environmental andsocial impact assessment (ESIA) anda RelocationAction Plan (RAP)
were conducted fo r Phase II. However, after the complet ion of thesestudies, this Phase II was suspended, and
no works were conducted.

On December 4, 2020, the Dominican Republic Government s igned a loan agreement of USD $50 mill ion
with J.P. Morgan. With this investmen t, the CAASD relaunched the second phase of the Storm and Sanitary
Drainage of the Guajimía Canal and signed an agreement on January 28, 2021 wi th the Canadian Commercial
Corporation (CCC). The latter requested AECOM’s services to update and improve the previous ESIA. Finally,
AECOM involved the Dominican f irm EMPACA as a subconsultant.

� Project�History�

In 2005, the Santo Domingo Aqueduct and Sewer Corporat ion (CAASD) entr usted DESSAU Can-American
(DCA) with the mandate to carry out the Engineeri ng, Procurement and Construct ion Management (EPCM) of
Phases I, II and II Addenda. This mandate also included the realization of the environmental and social
assessment stu dies, the elabor ation of the Resettlement Plan for the affected the families and its implementation,
as well as the technical and environmental supervision of the construction works. The sections below present
thehighlights of these phases.



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

2 September 2021

� Phase�I��

The first phase of the Guajimía Project comprising the intervention on 8 km of tributaries was launched. The
project consisted in channeling the tributaries of Buenos Aires, El Indio and Urena as well as the cent ral part of
the Guajimía Canal. Stormwater drainage, the installation of major water systems, expansion of drinking water
supply systems and access roads were built . Residenti al complexes were built to relocate the families(seePhoto
1-3).

Photo�1-3:�Canal�Buenos�Aires�Works

Works conducted during the phase I of the project can be summarized as follow:

· Building of 5.9 km of rainwater channels

· Construction of 6.5 km of drinking water networks and 12 km sanitary sewer networks

· Building of a total of 56 km of undergroundsewers

Furthermore, th e first phase inc luded the construction of 58 blocks, comprising 900 housing units for a total of
1,184apartments for riverside dwellers. These units were prov ided with drinking water and sanitary sewer
serv ices (Photo 1-3).

Photo�1-4:Examples�of�residential�uni ts�built �in�Phase�1�

In May 2006,an environmental assessment study for the firs tphase of the project was submitted to the Secre taría
de Estado de Med io Ambiente y Recursos Naturales and the environmenta l license was obtained in May 2007
(Environmen tal License No. 0103- 07) . Thi s license was renewed on July 17, 2018 for a validity of 5 years
(Environmen tal LicenseNo. 0103-07-RENEWED).

Finally, two addit ional studi es were also carried out. The first focused on the const ruction of the wastewater
treatment pl ant and the second on the constructi on of an underwater outfall, all planned during Phase II of the
project.
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� Launch�of�Phase�II��

After the success of the Phase I, the second phase of the project was launched. The l atter inc luded storm
collectors and sanitary drainage of the upper part of the Guajimía Watershed, including the princ ipal watershed
fromwhere the Guajimia canal empties into the HainaRiver to where it flows under the 6de Noviembre Highway.
Also, from the convergence with the “Villa Aur a” Tributary to its convergence with the Buenos Aires Tributary.
Work was also needed to complete the transitional work required toensure the interfacewith the storm collectors
and sanitary drainage systems built in Phase I .

In 2008, anESIA was conducted to identify and analyze the project’s impactsor effects on natural resources and
environmental components (physical, natural, social and visual) potentially generated by the second phase of
theProject.

Impacts iden tif ied from pre-constr uction, construction and operation and maintenance included:

· Fire hazard f rom logging residues.

· Increased noise levels.

· Soil compaction and chemical contaminat ion caused by the operation of vehic les and their pet roleum
supply.

· Transport-related emiss ions of atmospher ic pollutants.

· Premature degradation and failure of existing i nfrastructures.

· Increased noise level associatedwith machinery operation.

· Risk of acc idents related to excavation and earth removal.

· Dust generation.

· Life quality improvement.

· Coastal water quality impr ovement.

An environmental and social management plan was developed. Among its recommendations are:

· Restore degraded vegetat ion.

· Increase vegetation coverage.

· Recover lost elements of f lora.

· Increase terrest rial, aquatic, and mar ine habitats for plants and conserve threatened or valuable
species.

However, theworks were never conducted in the field.

� Addenda�of�Phase� II� �

In 2009, an ESIA was added as an addendum to the first ESIA for assessing the impacts of thewastewater
treatment plant and the underwater outfa ll des igned in Phase I.

� Relaunch�of�Phase�II��

In 2021, the phase I Iof theStorm and Sanita ry Drainage of the Guajimía Canal Phase II Projectwas relaunched
and was divided in the three following stages.

Stage I

Stage I includes:

1. Updating of the environmental impact assessment study (the current documen t).
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2. Removing the garbage from the t ributaries.

3. Channeling the stormwater of the Guajimía Canal and its tributaries:

· The complet ion of the "Buenos Aires"Tributary.

· The complet ion of the "El Indio" tributary.

· The complet ion of the "La Ureña" Tributary.

· Part of the Guajimía Canal from the convergence with the "Vil laAura" Tributary to its convergence with
the "Buenos Aires" Tributary.

· Part of the "Las Caobas" Tributary.

4. Installationof sanitary drainage co llectors and expansion of water main networks in the following sect ions:

· The "Buenos Aires" Tributary.

· The "El Indio" Tributar y.

· The "La Ureña"Tributary.

· Part of the Guajimía Canal from the convergence with the "Villa Aura" Tributary to its convergence with
the "Buenos Aires" Tributary.

· Part of the "Las Caobas" Tributary.

5. Installationof urban and roadway amenities: Amenities suchas playgrounds, parks, l ighting, and spaces for
social gathe ring fo r urban integration in the sections affected by stormwater channe ling.

6. Construction for affected families andcompensation :

· Update of the Resettlement Action Plan (RAP).

· Construction of the necessary residential units for the relocated families to house families, as well as, on
behalf of CAASD, the relocation management payment of monetary compensat ion to theaffected
families as provided in theRAP.

Stage II

Stage II includes:

1. Channeling the stormwater of the Guajimía Canal and its tribu taries:

· The complet ion of the GuajimíaCanal from the convergencewith the "Vi lla Aura" Tributary to its
convergence with the "Buenos Aires" Tributary.

· The complet ion of the "Las Caobas" Tributary.

2. Installation of sanitary drainage coll ectors and expansion of main water networks in the following sections:

· The Guaj imíaCanal from the convergencewith the "Villa Aura"Tributary to its conver gence with the
"Buenos Aires" Tributary.

· The "Las Caobas"Tributary.

3. Installation of urban and roadway amenit ies: Amenities suchas playgrounds, parks, l ighting, andspaces for
social gathering for urban integration in the sections affected by stormwater channeling.

4. Installation of a Wastewater Tr eatment System,which includes:

· Preliminary treatment plant.

· Pumping station.

· Part of the landport ion of sanitary drainage to the preliminary treatment site.
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Stage III

Stage III inc ludes:

1. Channeling the stormwater of the Guajimía Canal and its tribu taries in:

· The "Villa Aura" Trib utary.
· The Guaj imíaCanal from wher e it fl ows under the 6 de Noviembre Highway to where it empties into the
Haina River.

2. Installation of sanitary drainage coll ectors in:

· The "Villa Aura" Trib utary

3. Installation of urban and roadway amenit ies: Amenities suchas playgrounds, parks, l ighting, andspaces for
social gathering for urban integration in the sections affected by stormwater channeling.

4. Connection to the Wastewater Treatment System and outfall, which includes:

· Completion of the land portion of sanitary drainage to the preliminary treatment site.

· Completion of the land portion of the wastewater outfall and the wastewater marine outfall.

The mapshowed in the following locati ons of the canals.
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� Project�Justification��

In accordance with the provisions of the Santo Domingo Sani tary Sewerage Master Pla n, it is n ecessary for
project execution and compliance to address the interventions proposed in a timely manner,whichar e focused
on meeting the needs of the affected areas.

The complet ion of Phase I I of the Projectwill not only cont ribute to the integral sanitationof this sector ofWest
SantoDomingo but will also have asignificant impact on the gener ation of jobsand the economicdevelopment
of th e sector. In the sanitary aspect, it wil l allow for an increase in the quality of wastewater dischargesthrough
the efficient treatment and channeling of wastewater for a high percentage of the populat ion and finally an
in tegrated vision of the urban space of this sector of the city .

In addit ion, as a result of these actions, the environmental and sanitary risks associated with the inadequate
sewage disposal , so lid waste management and sanitation of the Haina River will be reduced, thus
guar anteeing compliance with r elated environmental regulations and i mproving the quality of its water, which
will b enefit not only the local inhabitants but also the entire f irst c ity of Santo Domingo.

The Storm and Sanitary Dr ainage of the Guajimía Canal and its main tributaries is justified because it will
make it possible to achieve the following goa ls:

· To extend in an inte gral way to the upper part of the watershed, th e pluvial and sanitary sanitation of the
Guajimía Canal and its main t ributaries, thus improving the health cond itions of families set tled near the
gullies and in the surroundings of the intervened sectors and therefore the substantial improvement of the
population's life quality.

· To guarantee the opti mal functio ning of the different solut ions implemented in the f irst execution of the
present proj ect , through the inte gration of sto rm and sani tary solutions that allow to reach the integ ral
sanitation of the watershed.

· To provide the necessary conditions to substantially re duce the contamination of the HainaRiver as a result
of the contrib ut ions discharged by theGuajimía Canal, through efficient wastewater collecti on systems.

· Increase the management capacity and eff icient handling of the drinking water supply for Guajimía and
sectors of the capita l through the modernization ofoperat ions, training and equipment supply and materials
necessary to carry out interventions and improvements.

· Decrease the level of wastewater input into the Guajimía Canal and the Haina River by prov iding pre-
treatment and, subsequently, dispersio n and dilution of the effluent through the in stalla tion of a land and
submar ineoutfall.

� Purpose,�Scope�and�Methodology�of�the�ESIA�

� Purpose�

The purpose of the study is to identify and ana lyze the impacts that canbe generated in the natural resources
and environmental components (physical, natural, soc ial and visua l), during project development Project and
to design an Environmental andSocial Management Plan (ESP) tha twill contain specific programs to prevent,
mitig ate, correct or compensate the negative impacts of the Project on the environmental and social
componen ts of thearea of direct and indirect influence of the project.

In addition, it will inc lude a plan that establishes the mechanisms for the monitoring and management of the
environmental and social measures adopted and to address the cont ingencies that may ar ise i n the
developmen t of the Project. The Environmental and Social Impact Assessment Study o f the Guaj imía Canal
Storm and Sanitary Sanitation Project Phase I I was carried out in accordance with the provisions of Law 64-
00 on the Environment andNatural Resources and its regulations; the environmental s tandards in force in the
Dominican Republic; the internat ional conventions to which it is a s ignatory and thePe rformance Standards
(PS) on Environmental and Social Sustainabili ty of the International FinanceCorporat ion (IFC).
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Importantly, this study is complemented by the RelocationAct ion Plan (PAR) of Phase II of the Project, which
will presen t inmore detail the impacts on thepopulationof the Project 's intervention bands and the relocation
and monitoring str ategies developed.

� Scope�

The firs t stage is the only onecurrently approved in the government budget . In that context , the present ESIA
only assesses the infrastructures included in Stage 1. It will:

· Describe, characterize, and analyze the environment (physical, biotic , soc ioeconomic and visual)
with in which the project, work or activity is intended to be developed.

· I dentify the areas of environmental management that should be excluded or treated in a special way
during thedevelopment o f the project, such as critical, sensiti ve or important ecosystems.

· Evaluate the supply and environmental vulnerability of the natural and social systems used or af fected
by the project.

· I dentify and analyze the impacts produced by the project, both in its construction stage and in the
operat ion and maintenance stages.

· Present an Environmen tal and Social Management P lan (ESMP) that addresses all measures of
prevention, correction, compensat ion, and mitigat ion of the negative impacts generated to ensure
optimal environmental management.

· Consult the public or private pl ansprogrammed in the study area, to evaluate the compatibility with the
project.

· Collect the necessary information about the natural resources that will be used or affected by project
construction, operation, and mainte nance.

· Design the Monitoring Plan to evaluate the effectiveness of the measures designed in th e ESMP.

· Prepare the Con tingency Plan basedon the identification and evaluation of poss ible accidents or risks
not foreseenor unrelated to the development andnormal operat ion of theProject and associatedwith
each of its activities.

The CAASD plans i n Stage 2 and 3 also include the construction of a Wastewater Treatment Plant and an
underwater emissary for the final disposal o f the treated waters. However, these are not included within the
scopeof this ESIA.

� Methodology�

� Data�Source�

The preparation of this document is based on two data collection campaigns. The first was carried out by a
mult idisciplinaryteamof specialis ts ofAECOM in the DominicanRepublic in May2021. Th is procedure allowed
to carry out diff erent meetings, collect various documents useful for the preparation of environmental studies
and finally , visit the canals that are subject to the mandate.

A second information gathering campaign, also in May 2021, was carr ied out with local professionals from
EMPACA under the super vis iono fAECOM’senvironmental ands social experts.

� Finally,�a�GIS�file�del imiting� the�Project�area�and�the�number�o f�Project�Affected�People�was�
sent�to�AECOM�by�the�CAASD.�Overview�of�the�Methodology�

The overall procedureused to carry out theESIA is based on "ad hoc procedures", "checklis ts" and "matr ices".
Together with a knowledge of the study area, this method allows the identificat ion of sour ces of impact and
sensitive elements of the environment. It essentially consists to:
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· Describe the technical components of th e Project from the information provided by the project
promoter.

· Characterize the components of the physical, natural and human environments from secondary
sources(At las of Biodiversity and Natural Resources, 2012, National Population andHousing Census,
2010, among others); and f rom primary sources such as field trips, water, air quality, and noise level
sampling , characterization of terrestrial and aquatic flora and fauna, population surveys.

· I nterrelate the most sign ificant e lements of the Project and theenvironment to identif y th e impacts.

· Qualify the identified impact througha series of par ameters that allow to determine its importance.

· Suggest mitigation measures for each of the identified impacts to reduce the ef fects of the proj ect on
the environment.

· Def ine the residual impacts of the Project. Theyare the onesthat could pers ist after the implementation
of the proposed mit igation measures.

· Finally , where justified, suggest a monitoring and follow-up program to ensure the relevance of both
the identified impacts and the pr oposed mit igation measures.

It is important to note that specific methodologies were developed in each of the chapters of ESIA.

� Study�Unfolding�

The ESIA took place from April to August 2021. During this period, various act ivit ies and missions were
planned:

· Kick-off meeting on April 8, 2021 held by video conference between CAASD, CCC, J.P. Mor gan and
AECOM to launch the ESIA.

· Video conference on April 14, 2021 between the CAASD, EMPACA and AECOM to discuss the
Requirements Application for Environmental Authorization of Project, Work or Activ ity needed f rom
Application f ile to Minis try of Environment and Natural Resources (MIMARENA).

· CAASD cert ified on April 15 that the Environmental LicenseNo. 0103-07 emittedby the MIMARENA for
the first ESIA was st ill valid, ensuring that AECOMdidn’t need to obtain the Terms of References from the
MIMARENA to start the ESIA.

· Helios, the f irm in charge of updating the design, confirmed on April 15, 2021 that the preliminar y design
used for the pr evious ES IA could be used for this ESIA without any change.

· Helios sent the CAD files of thepreliminary design toAECOM on May 2, 2021

· First field mission from May 3 to7 , 2021, which consisted of:

o Meetings with theCAASD in Santo Domingo on May 4, 2021 to discuss the Project designwith it s
engineeri ng department and the social department to examine the stakeholder engagement
strategy, present th e IFC standards and collect data and documents.

o Field reconnaissance tour of the project alignment –Guajimía Canal Phase I I with CAASD onMay
5,2021.

o Meetings with the CAASD in Santo Domingo on May 7, 2021 for the mission debriefing including
the schedule of the field activ ities by EMPACA, the planning of the next mission of AECOM (date
and partic ipating special ists) and potential cut -off date according to census.

· Second field mission fr om May 10 to May 19 to conduct f ieldworks for the baseline char acterization.

· Meeting with CAASD, CCC, EMPACA in Santo Domingo and AECOM ( by vid eoconference) on May 21,
2021 to discuss the Project area and affectedpeople.

· Meeting with CAASD, CCC, EMPACA in Santo Domingo and AECOM ( by vid eoconference) on May 25.
to conf irm the Project areas and agreement for CAASD to send a GIS file to AECOM including the
in ventory of project’s affected people.

· The census was held from June4 to July 5th, 2021.
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· Submission of the draft report on August 6, 2021.

· Submission of the execut ive summary in Spanish on August 16, 2021

· Submission of the fi nal report on August 26, 2021.

The process of the consultat ions is discussed inChapter 5.

� Structure�and�Content�of�the�Report�

The Phase1 report is s tructuredas follows:

· Non-technical execut ive summary that concisely discusses significant findings and recommended
act ions.

· Chapter 1: Introduction. This chapter briefly sets out the context of the study and the history of the
project.

· Chapter 2: Legal Framework. This chapter describes the legal and regulatory framewor k.

· Chapter 3: Analys is of Alternat ives. This chapter presents the technical description of the different
variants of the proposed arrangements.

· Chapter 4: Pr oject Description. This chapter presents the technical description of the project .

· Chapter 5: Stakeholders Part icipat ion.This section details the consultation activ ities held during Phase
1,as well as the main issues raisedand the new expectations of the Pr oject .

· Chapter 6: Environmental and Socia l Baseline. This section describes the environmen tal baselineof
the pr oject ’s study area.

· Chapter 7: Update of the Assessment of the Main Environmental and Social Impacts. This chapter
presents the result s of the impacts analysis.

· Chapter 8: Environmental and Social Management Program (ESMP). This section sets out the
measures of prevention, correction, compensation, and mitigation of the negative impacts generated
toensure optimal environmental management.

· Chapter 9: Conclus ions and Recommendations. This chapter highlights the main features of the study
and reports on AECOM's observations for the continuation of the Project.

· Chapter 10: References.

� Limitat ions�of�the�Study�

Several elements and situations may limit th e results of this study amongwhich is the r ainy season. Indeed,
due to the limited timeline of the ESIA, field missions could not be conducted during the rainy season which
re str icted the gathering of information.

� Categorization�of�this�ESIA�

According to Equa tor Principles and the IFC Policy on Environmental and Social Sustainabilit y (2012 edition),
projects are class ified into categories based on their risk and environmental or social impact, as detailed below:

· Category�A: Business activities with potential s ignificant adverse environmental or social risks and/or
impacts that ared iverse, irreversible, or unprecedented.

· Category�B: Business activ ities with potential limited adver se environmental or socia l risks and/or impacts
that are few in number, generally site-specif ic, large ly reversible, and readi ly addressed through mitigati on
measures.
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· Category�C: Business activ ities with minimal or no adverseenvironmen tal or social risks and/or impacts.

· Category�FI: Business activities involving investments in fi nancial institutions (FIs) or through delivery
mechanisms involving financial intermedi ation. This category is further divided into:

o FI–1: when an FI ’s ex isting or proposed portfolio inc ludes, or is expected to include, substant ial
financial exposure to business activit ies with potential significan tadverse environmental or social risks
or impacts that are diverse, irreversible, or unprecedented.

o FI–2: when an FI’s existing or proposed portfolio is comprised of , or is expected to be comprised of,
business acti vities that havepotential limited adverse environmental or social risks or impactsthat are
few in number, generally site-specific, largely reversible, and readily addressed through mitigation
measures; or includes a very limited number of business activ ities with potential significant adverse
environmental or social risks or impacts that are d iverse, irreversible, or unprecedented.

o FI–3: whenan FI’s ex ist ing or proposed portfolio includes financial exposure to business act ivities that
predominantl y have minimal or no adverse environmental or social impacts.

More information about the IFC Standards can be found inSection 2.3.4.

The Organization for Economic Cooperation and Development (OECD) classifies projects into the following
categor ies:

Category�A: A project is class ified in Categor y A if it has the potential for significant adverse environmental
and/or social impacts that are diverse, irreversibl e and/or unprecedented. These impacts may affect a wider
area than the sites or fac ilities that are the subject of the physical works. Category A, in pr inciple, inc ludes
projects in sensitive sectors or located in or near sensitiveareas.

Category�B: A project is cl assified as Category B if its potential envi ronmental and/or soc ial impacts are less
adverse than those of Category A projects. Generally, these impacts are few innumber, are site-specific , few
or none are irreversible, and mitigati on measures are more readily available.

Category�C: A project is c lassified in Category C if it hasminimal or no potential adverse enviro nmental and/or
social impacts.

Based on the provisions of the Equator Principle s, IFC and OECD, the Storm and Sanitary Drainage of the
Guajimía Canal Phase II Project is c lassif ied as a Category A project.
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� LEGAL�FRAMEWORK�

This chapter discusses the policy, legal, and administrati ve framework within which this ESIA is carried out,
in cluding Dominican Republic regulations, implementing obligations relevant to internationa l soc ial and
environmental treati es, agreements, and conventions, the international s tandards applied to the project, as
well as any additional priorities and object ives for social or environmental performance identified by the
CAASD, the CCC and J.P. Morgan.

� Legislation�in�Force�in�the�Dominican�Republi c�and�Legal�Documentation�
that�Frames�the�Development�of�the�Project�

Law�1-12�National�Development�Strategy�2030�(NDS)�

In 2012, th e Dominican Republic passed Law 1-12– National Development Strategy (NDS) 2030 establishing
the object ives of the country up to 2030. This strategy lays out priorities for public investment and is framed
in the four followi ng strategic axes:

i) Social and democrat icstate of law (institutional axis)

ii) Society with equal rights and opportunities (social axis)

iii) Sustainable, inc lusive, and competitive economy (productive axis)

iv) Society of sustainable pr oduction and consumpt ion adapted to climate change (environmental
axis)

Theseaxes are articulatedwith 19general objectives, 57 specific objective sand 460 lines of act ion.

The Storm and Sanitary Drainage of the Guajimía Canal Phase II Project complies with the Strategic ax is II
of the NDS 2030,�which seeks a Society with Equal Rights and Opportunities. - "A society with equal rights
and opportun ities, in which the entire population is gua ranteed educat ion, health, decent housing and quality
basic services, and which promotes the progressive reduction of poverty andsocial and territorial inequality".

The project complies with the General�Object ive�2.5. - "Decent housing in a healthy environment" with its
specific objectives:

Specific�Ob jective�2.5.1.- "Facilitate the population's access to affordable, safe and di gnified housing, with
le gal securit y and in sustainable, socially integrated human settlements, wh ich meet the criteria of adequate
risk management and universal accessibility for people with physical motor disabilit ies" and it s Line of Action
2.5.1.3.- "Relocate settlements in conditions of risk to natural phenomena, sources of pollutionor risks aris ing
from human action";

Specific�Objective�2.5.2.- "Guarantee universal access to drinking water and sanitat ion services with quality
and eff iciency" and its Action Line 2.5.2.3 that establishes "Develop new network infrast ructures that allow
theexpansionof the coverage of drinking water serv ices, sanitary and storm sewerage, wastewater treatment
and protecti on of the subsoil, with a sustainable development approach and with priority in traditionally
excluded areas".

2.2.�Environmental�Legislation�in�force�in�the�Dominican�Republic�

The Environmental and Natural Resources Law No. 64-00 (the Environmental Law), enacted in 2000,
establishes the basic principles of environmental pr otection, management and use of natural resources, and
the civil and criminal liabi lities and penalties. Among the 204articles of the Environmental Law, the fo llowing
ones were considered for the current ESIA.
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� Environmental�Assessment��

Article �38 . In order to pr event , control and mitigate the possible impacts on the environment and natural
re sources caused by works, projects and activities, the environmental assessment process isestablished with
the following instruments (those tha t are relevant to the cur rent ESIA are marked in bold):

1) Environmental Impact Statement (EIS)

2) Strategic Environmental Assessment

3) Environmental�Impact�Study

4) Environmental Report

5) Environmental�License

6) Environmental Permit

7) Environmental Audits and

8) Public�Consultation

Article �40. Every pr oject , work of infrastructure, industry , or any other activ ity whichdue to its characteristics
could affect the environment and natural resources in one way or another, must obta in from the State
Secretariat of Environment and Natural Resources, pr ior to its execution, the envir onmental permit or
environmental license, according to the magnitudeof the effects which it could cause.

Article �41 presents 20 activ ity types or projects that require the presentation o f an environmental impact
assessment . The most relevant for the current ESIA are the following:

1) Ports , docks, navigati on ways, breakwaters, piers, canals, shipyards, drains, maritime terminal s,
re servoirs, dams, dikes, irrigat ion canals , and aqueducts.

4) Air ports , bus and railroad terminals, railroad lines, highways, roads, and public roadways.

5) Urban development and human settlement projects; plans for urban regulati on.

14) Importat ion, production , preparati on, transformation, use, marketin g, storing, transportation, disposal,
re cycling, or reuse of tox ic, noxious, explos ive, radioact ive, infl ammable, corrosive, or react ive
substances or others of evident dangerousness.

Paragraph I I. Projects, installations or works, both private and state, wil l be submitted to the environmental
and social impact assessment procedure.

Paragraph VI. When the State is the promoter, executor, or is an act ive partner in any of the development
project plans, it must hire the services of private consultants, or legal entities, in order to carry out the
corresponding environmental s tu dies and must comply with the requirements established in this Law.

Article �42. The enviro nmental impact statement (EIS), the environmental impact study and theenvironmental
re port will be paid for by the person intereste d in developing the act ivit y, work or project, and car riedout by a
technical, multidisciplinary team if necessary, and may be represented by one of them. It will be a public
document, subject to discussion, and those who prepare it must be registered fo r statist ica l and information
purposes with the Secretary of State for the Environment and Natural Resources, who will establish the
certi fication procedure for prov iders of environmental declaration, report, studi es, diagnoses, evaluations and
audi ts.

Article �44. The environmental license andpermit will i nclude the environmental management andadaptatio n
program to be executed by the person responsible for the activity, work, or project , establishing the form of
monitoring and compliancewith it.
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Paragraph. The environmenta l management and adaptation program established in this artic le shall b e
carried out based on the environmenta l parameters and indicators referred to in articles78 et seq. of Chapter
I, Title IV, of this Law. Until these indicators and parameters are definitively established, prov isional
parameters will be used, and the Secretary of State for the Environment and Natural Resources must define
a mi nimum percentage of reduction of the polluting potential, which must be established in all environmental
permits and licenses issued.

Finally, the ESIA also consulted the Compendium of Environmental Authorizations, Regulat ions and
Procedures published by the MINERVA (Regulation No. 22, 2013). The latter contains the regulat ions
regarding the environmental impact assessment process that aims to regulate th e environmental
authorizat ions procedure established in the Environmental Law in order to pre vent, control and mitigate the
possible impacts on the environment and natural resources caused by works, projects and act ivit ies, as
established by the Articles�38 to �55 of theaforementioned law.

� Water�and�Water�Pollution�

The two fo llowing ar ticles of the Environmental Law have been considered for waters as aNatural Resource.

Article �129. The National Plan of Territorial Planning will establish the hydr ological zoning, prioritiz ing the
areas for water production, conservat ion, and forest use, among others, and guar an teeing a mandatory
protection st rip of thirty (30) meters on both banks of the river currents.

Article �133. Prohibit the dumpingof debris or garbage in riverbeds and streams.

� Soils�and�Soil�Pollu tion�

As for the soils , the project will comply with the prov isio ns of Article�90 of the Environmental Law, which
statesthat, in order to avoid soil contamination, it is prohibited to deposit, infil trate or burypolluting substances,
without prior compliancewith th e establishedstandards.

Because the households living along the Guajimía Canal and its tributaries dump their waste into the canals
in discriminately, the General Law of Integral Management and Co-processing of Solid Waste (No. 225-20)
was also consulted. The latter has beenenacted on October 2, 2020 and creates the legal regime toprevent
the generati on of waste and establishes mechanisms for it s integral management. This regime responds to
the need to pr omote reduction, reuse, recycling, recovery, and valorization over other waste management
techniques.

� Air�Pollution��

Artic les 92 and 93 of the Environmental Law have been considered for air pollution:

Article �92. The Secretary of State for the Environment and Natural Resources, in coordination with the
Secretary of State for Public Health andSocial Assistance, and the municipalities, shall regulate th eactions,
activitie s or factors that may cause deterioration and/or degradat ion of air quality or the atmospher e, in
accordance with the prov isions of this Law, and the sectoral law and r egulations on the protect ion o f the
atmosphere.

Article �93. The Secretary of State for the Environment and Natural Resources, in coordination with the
Secretary of State for Public Works and the municipal ities, shall regulate the control of emiss ions of harmful
and pol luting gases and noise caused by motor vehicles, power plants, other internal combust ion engines,
boilers and industrial activities.

� Noise�Pollution�

In regards ofnoise pollution, the following articles of theEnvironmental Law havebeen consulted. �
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Article �93. The Secretary of State for the Environment and Natural Resources, in coordination with the
Secretary of State for Public Works and the municipal ities, shall regulate the control of emiss ions of harmful
and pol luting gases and noise caused by motor vehicles, power plants, other internal combust ion engines,
boilers and industrial activities.

Article �114. The Secretary of State for the Environment and Natural Resources, in coordination with the
municipal councils and the munic ipal police, shall regulate noise emission that are annoying or harmful to the
environment and health, in the air and in residential areas of urban and rural areas, as well as the fixed or
ambulatory use of loudspeakers.

Article �115. Noise emission produced by the lack of the exhaust s ilencer or its malfunction, of power plants,
motor veh icles, as well as theuse of sirens or horns in pr ivate veh icles,which by reason of the natu re of their
usefulness correspond to the police services, ambulances, fire engines or sea boats, is prohibited.

� Solid�Waste�Management�

The Article�107�of the �Environmental Law states that the placement, throwing, and final d isposal of sol id or
liq ui dwastes, whether tox ic or not, is prohibited in unrecognized areas.

The standar d for the Environmental Management of Non-Hazardous Soli dWaste (NA-RS-001-03) raises the
following aspects:

· Solid waste that is deliveredor disposed in public collectors becomes the responsibility and property
of the municipality.

· Themanagement of solid waste will be subject to sanitary control to avo id soil and water (surfaceand
groundwater) contaminationof, bad odors, proliferationofdiseasevectors and other public nuisances.

· The management and final disposal of non-hazardous municipal solid waste is a public serv ice. The
authorities responsible for the management of solid waste are obliged to provide the serv ice. The
del egation of this responsi bili ty must transparen t and always orien ted towards common good.

� Rules�for�Conduct ing�Public�Consultation�

The Article� 38� (point � #8)� of the� Environmental Law states that the public must be invo lved in the
environmental assessment process of any project, infr ast ructure work, industry o r activity .

� Population�Resettlement��

Although there is no law in the Dominican Republic that currently governs or regulates the resettlement
process for affected people who are displaced within the framework of a project of social intere st, there is a
le gal standard of lesser scope than that of a law. This standard is the Decree192-21, by which the Executing
Unit for the Rehabili tation of Neighborhoods and Environments (URBE) is created. Its miss ion is to execute
and put into operation c ivil works for the readjustment of irregular settlements located in high-risk areas.

However, due to the fact that it is a legal standard of lesser scope than that of a law, Decree 192-21 does not
clearly define the resettlement procedures and policies to implement, limiting itself to defining the executing
body and establishing some genera l gu idelines, suchas keeping the community informed about the available
alternatives, either to solve an existing problem or to prevent new irregular settlements.

Prior to thedecree, the institutions with powers related to urban relocation pr ojects were the National Housing
Institute (INVI) andNational Assets. Neither of themhasa regulation that can be used as a regulatory system
for relocation processes car ried out in the country .
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Given this deficit in national r egulations, th e reset tlement procedures that will be applie d throughout the
Guajimía Canal will be the operational policy 4.12 of the World Bank, in accordance with the realit ies of the
area andwill not be in contradiction with any Dominican legal precept or regula tion.

� Risk�Management�Regulations�

The Law 147-02, on risk management, constitutes the legal framewor k for disaster r isk reducti on in the
Dominican Republic .The latter will beused for the Risk Managementand PreventionPlan of the current ESIA
to identify the critical pointsof environmental and safety risks in theevent of technological or natural disasters.

For the establishment of measures for the prevention of occupational accidents, the establ ished regulat ions
on safety and health at work were considered.

On the othe r hand, for the design of the fire system and the measures for prevent ion and action i n case of
fires, the provisions of the Regulations for Fire Safety and Protection of the DominicanRepublic R-032 were
considered.

� Protected�Areas�

The Article�34 (transitory) of the�Environmental Law establishes that the National System ofProtected Areas
is constitute dby the units and categories of conservat ion in different laws and decrees. Decree 183-93 that
ordersthe creationof the GreenBelt is lis ted, as well a s its rat ified limits.

Additionally, there areother legal instruments that complement th eEnvironmental L aw, suchas the Sectorial
Law No. 202-04 onProtectedAreas that also regulate protected areas in the DominicanRepublic. The Storm
and Sanitary Drainage of the Guajimia Canal Phase II Project is located outside the System of Protected
Areas of the Dominican Republic, d eclared in Art icle 6 of theSectorial Law No. 202-04.

� Biodiversity�Protection�

The Dominican Congress approved the Law 333-15 on Biodiversity in 2015 that creates a regulatory
framework to conserve and promote sustainable use of biodiversity.

� Environmental�Regulat ions�on�Climate�Change�

In 2014, the Dominican Republic Government approved a resolut ion (no.02-2014) introducing climatechange
adaptation elements in the environmental impact assessments. Climate change adaptation has since to be
undertaken in the design anddevelopment of infrastructures. Thus, theMinistry of Envir onment and Na tural
Resources must 1) incorporate the considerations of adaptation to the ef fects of climate change in the EISA
and 2) integrate the considerat ions for adaptation to the effects of climate change on environmental factors
and aspects related to projects or activities in their environmental studies and environmental management
and adaptation programs.

� International�Conventions�adopted�by�the�Government�of�the�Dominican�
Republic�

The Dominican Republic, as a member of the international commun ity , encourages and is bound by var ious
conventions and declarat ions regarding environment mat ters, namely:

� Ramsar�

Ramsar is the Convention on Wetlands of Internatio nal Importance. Itis the inter governmental treaty that
provides the framework for the conser vation and wise use of wetlands and their resour ces. The convention
entered into force in the Dominican Republic on Septembe r 15, 2002 (Res. No. 177-01). The country has
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currently 4 sites designated as Wetlands of Internat ional Importance (Ramsar s ites) but none a re in the
Guajimía watershed.

� World�Heritage�Convention�

The Convention for the Protection of the World Cultur al andNatural Heritage was ratified by the Dominican
Republic on February 12, 1985 and its ef fectiveness in the country started on May 12 of the sameyear.

� Rio�de�Janeiro�Convention�on�the�Protection�of�Biological�Diversity�

The Convention on Biological Divers ity (CBD) is a legally binding in ternational treaty with three main
objectives: the conservat ion of biological diversit y, the sustainable use of its components and the fair and
equi table sharing of benefits ar ising fromthe ut ilization of genetic resources. Its overall objective is to promote
measur es that lead toa sustainable future. The Dominican State s igned theConvention on Biological Diversi ty
in 1996 (Res. No. 25-96 of September 26, 1996).

� International�Convention�on�Trafficking�and�Trade�in�Endangered�Species�(CITES)�

The Convention on Inter national Trade in Endangered Species of Wild Fauna and Flora (CITES) i s an
in ternational agreemen t between governments. I ts aim is to ensure that international trade in specimens of
wild animals and plants does not threaten the sur vival of the species. The Dominican Republic is a signatory
of theCITES since1983.

� International�Standards�used�by�Funding�Agencies�

In addition to the national requirements for environmental and social pr otection, the implementation of the
project must follow i nternational best practices. Thus, the ESIA, ESMP, RAP, and ESMS must be compliant
with the following international standards and guidelines:

· The World Bank EHS Guidelines.

· Guide lines of Annex II and III from the Organisa tion for Economic Cooperation and Development,
Common Approaches.

· IFC Performance Standard s.

· Equator Princi ples guide lines includingEquator Princ iples 4.

The following sections below describe these standards.

� Organisation�for�Economic�Cooperation�and�Development,�Common�Approaches��

The Dominican Republic and Canada are members of the Organisation for Economic Cooperation and
Development (OECD). Since the mid-1990s, Members of the OECD have been sharing information on their
policies,practices, and experiences about addressing environmental and, more recently , social issues when
providing off icially supported export credits. The result of these discussions has beena series of ag reements
and OECD Recommendations relating to measures that Members should take to address the potential
environmental andsocial impacts of projects for which official export credit support is requested.

The current agreement is theOECD Recommendation of the Council on Common Approaches for Offic ially
Supported Export Credits and Environmental and Social Due Diligence (the “Common Approaches”), which
was adopted on 28June2012 and revisedby the OECD Council on 6 April 2016 (OECD/LEGAL/0393). This
agreement sets common approaches for undertak ing environmental and socia l due diligence to identify,
consider and address the potential environmental and social impacts and risks relating to applications for
officially supported export credits as an integral part of Members ’ decision-making and risk management
systems. While an OECD Recommendation is not legally binding, it expresses the common positionor wil l of



AECOM Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project - Update of the ESIA and RAP
Ref.: 60654897

September 2021 19

the whole OECD memberships, and therefore may entail important polit ical commitment for Member
governments. This Recommendation app lies to all types of of ficially suppo rted export credits for expor ts of
capital goods and/or services, except exports of military equipment or agricultural commod ities, with a
repayment term of two year s or more.

The Guideli nes of Annex I I and III from the Organisat ion for Economic Cooperat ion and Development,
Common Approaches, April 2016 present the content of an Environmental and Social Impact Assessment
re port and the informat ion to be provided for Category A and Category B projects .��

Members areexpected to benchmark projects against internat ional standards as part of their env ironmental
and social d ue dil igence, such as World Bank Group EHS Guidelines. Thenext sectiondescribes the lat ter.

� World�Bank�EHS�Guidelines��

The Enviro nmental, Health, and Safety (EHS)Guidelines are technical reference documents with general and
industry-specif ic examples of Good Internat ional Industry Practice (GI IP). When one ormor emembers of th e
WorldBank Group are involved in a project, these EHS Guidelines are applied as requiredby their respective
policies and standards. These General EHS Guidelines are designed to be used together with the relevant
Industry Sector EHS Guidelines which provide guidance to users on EHS issues in specific industry sectors.

The General EHS Guidelines are organized as follows:

1. Environmental

· Air Emissions and Ambient Air Qualit y
· Energy Conservation
· Wastewater and Ambient Water Quality
· Water Conservation
· Hazardous Materials Management
· Waste Management
· Noise
· Contaminated Land

2. Occupational Health and Safety

· General Facil ity Design andOperation
· Communicati on and Training
· Physical Hazards
· Chemical Hazards
· Biological Hazards
· Radiological Hazards
· Personal ProtectiveEquipment (PPE)
· Special Hazard Environments
· Monitoring

3. Community Health and Safety

· WaterQuality and Availability
· Structural Safety of Project Infrastructure
· Life and Fire Safety (L&FS)
· Traffic Safety
· Transport of Hazardous Materials
· Disease Prevention
· Emergency Preparedness andResponse

4. Construction and Decommissioning

· Environment
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· Occupat ional Health& Safety
· Community Hea lth & Safety

The EHS Guidelines contain the performance levels and measures that are general ly considered to be
achievable in new facil ities by existing technology at reasonable costs. Application of the EHS Guidelines to
exist ing facilities may involve the establishment of s ite-specific targets, with an appropriate timetable for
achieving them.

The applicabilit yof the EHSGuide lines shouldbe tailored to the hazards and risks established for each project
on the basis of th e results of an environmental assessment in which site-specific variab les, such as host
country context, ass imilat ive capacity of the environment, a nd other proje ct factors, are taken into a ccount.

� IFC�Performance�Statements�

In addit ion to national environmenta land social protect ion requirements,project implementa tion should follow
in ternational best pract ices.

The IFC has def ined eight performance standards that set out the criter ia that an IFC client must meet
throughout the life of an investment . These standards provide a framework for understanding and managing
a project's potentially high impact on environmen tal andsocial risks.

The Potential Performance Standards (PS) to be considered in the study areas follows:

ü PS 1: Assessment andManagement of Environmental and Social Risks.

ü PS 2: Labor and WorkingConditions.

ü PS 3: Resource Efficiency and Pollut ion Prevention.

ü PS 4: Community Health, Safety and Securit y.

ü PS 5: Land Acquis itionand Involuntary Resettlement.

ü PS 6: Biodiversity Conservation and SustainableManagement of Living Natural Resources.

ü PS 7: Indigenous People.

ü PS 8: Cultural Heritage.

Table�2-1:�Performance�Standards�

Performance�
Standards�

Objectives�

PS 1:

Assessment and
Management o f
Environmental
and Social Risks

· Identify and evaluate env ironment al and social risks and impacts of the project.

· Adopt a mi tigation hierarchy to anticipa te and avoid, or where avo idance is not
possible, minimize, and, where residua l impacts remain , compensate/offset fo r r isks
and impacts to workers, Affec ted Communities, and the environment.

· Promote improved environmental and social performance of clien ts through the
effectiveuse ofmanagement systems.

· Ensure that grievances f romAffected Communi ties and external communications from
other stakeholders are responded to and managed appropr iately.

· Promote and provide means for adequate engagement with Affected Communi ties
throughout the project cycle on issues t hat cou ld potentia lly affect them andto ensure
that relevant environmental and socia l information is d isclosed and disseminated.

PS2: · Promote the fair treatment, non-discrimination , and equal opportunity for men and
women in the hiring process.
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Performance�
Standards�

Objectives�

Labor and
Working
Conditions

· Implementworking conditions ensuring the health of workers, focussing on the needs
and vulnerabili ties speci fic to women,men and workers with disabi lities.

· Establis h, main tain, and improve t he worker -management rela tionship.
· Promote compliance with national employment and labor laws.

· Protect workers.

· Promote saf eand healthyworking cond itions, and the healt ho f workers.

· Avoid the use of forced labor.

PS3:

Resource
Efficiency and
Pollution
Prevention

· Avoid or min imize adverse impacts onhuman health and theenvironment by avoid ing
or minimizing pol lution from project activities.

· Promote more sustainab le use of resources, including energy and water.

· Reduceproject related GHG emissions.

PS4:

Communi ty
Heal th, Safe ty and
Security

· Anticipa te and avo id adverse impacts on the health and safe ty of the Affec ted
Community during the project life from both routine andnon-routine circumstances.

· Ensure that the safeguarding of personne l and property is carried out in accordance
with re levant human rights pr inciples and in a manner that avoids or minimizes r isks
to the Affected Communities.

· Identify and mitigate the risk of increased ex posure of women from the communi ties
to incidents of sexual harassment and assault and to implement a grievance
mechanism re lated to th is risk.

PS5:

Land Acqu is ition
and Involuntary
Resettlement

· Avoid, and when avo idance is not possib le, minimize d isp lacement by exploring
al ternative project designs.

· Avoid forced eviction.

· Anticipa te and avoid, orwhere avo idance is not possible, minimize adverse social and
economic impact s from land acquisition or restrictions on land use by (i ) p rovid ing
compensation for loss of assets at replacement cost and( ii) ensuring that resettlement
activities are implementedwith appropriate disclosure of information , consultation, and
the informed participation of t hose affected.

· Improve, or restore, the live lihoods and standards of living of displaced persons.
· Improve living cond itions among physically displaced persons through the provisionof

adequate housingwith security o f tenure at resettlement sit es.

PS6:

Biodiversi ty
Conservation and
Sustainable
Management o f
Living Natura l
Resources

· Protect and cons erve biodiversit y.

· Main tain the benefi ts from ecosystem services.

· Promote the sustainab le management of living natural resources through the adoption
of practices that integrate conserv ation needs and development pr ior ities.

· Identify men’s and women’s roles and involvement in the management,
conservation , and efficient use of natural resources.

PS7:

Ind igenous
People

· Ensure that the development process fost ers full respect for the human righ ts, d ignity ,
aspirations, cultu re, and natural resource-based l ivelihoods of Indigenous People.

· Anticipa te and avo id adverse impacts of projects on communi ties of Ind igenous
People, or when avoidance is not possible, to minimize and/or compensate for such
impact.

· Promote susta inabledevelopment benefits and opportun ities for Ind igenousPeople in
a cu lturally appropr iate manner.

· Establis h and main tain an ongo ing rela tions hip based on Informed Consulta tion and
Participation (ICP) wi th the Indigenous People affected by a project th roughout the
project’s l ife cycle.

· Ensure the Free, Pr io r, and Informed Consent (FPIC) of the Affected Communities of
Indigenous People when the circumstances described in this Performance Standard
arepresent.

· Respect and preserve the culture, knowledge, andpractices of I nd igenous People .
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Performance�
Standards�

Objectives�

PS8:

Cultura lHeritage

· Protect cu ltural heri tage from the adverse impacts o f pro ject act ivities and suppor t its
preservation .

· Promote the equ itable sharing of benefi ts from theuse of cu ltura l her itage.

� Equator�Principles�

First issued in 2003, the Equator Principles (EP) is a r isk management framework, adopted by 118 financi al
institutions1 (including J.P. Morgan Chase & Co. ) in 37 countries to support certain investment decisions by
appl ying environmental and social standards to determine, assess and manage environmental a nd soci al
risks in projects . The EP are based on the International Finance Corporation (“IFC”) PerformanceStandards
(“PS”) on social and environmen tal sustainability and on the World Bank Group Environmental, Health, and
Safety Guidelines (“EHS Guidelines”).

The EP were updated in 2006 (EP2), 2013 (EP3) andmore recently on 18 November 2019 (EP4). This latest
iterationof the EPs has becomeeffective in October 2020and is madeof the following10core princip les:

· Principle�1 - Review and Categorization: When a Project is proposed for financing, the EPFI will, as
part of its internal environmental and social review and due diligence, categorise the Project based
on the magnitude of potential environmental a nd social risks and impacts, including those related to
Human Rights, c limate change, and biodiversity. Such categorisation is based on the Inter national
Finance Co rporation’s (IFC) environmental and social categorisation process.

· Principle�2 - Envir onmental and Social Assessment: For all Category A and CategoryB Projects, the
f inance institut ion will require the client to conduct an Assessment process to address, to the finance
inst itut ion’s satis faction, the relevant environmental and social risks and impacts of the proposed
Project. The Assessment Documentat ion should pr opose measures to minimize, mitigate, and offset
adverse impacts in a manner relevantand appropriate to the nature andscale of the proposed Project,
and include assessments of potential adverse Human Rights impacts and climate change risks as
part of theESIA or other Assessment

· Principle�3 - Applicable Environmental and Social Standards: The Assessment pr ocess should, in
the first instance, address compliance with relevant host count ry laws, regulations and permits that
pertain to environmental and social issues.

· Principle�4 - Environmental and Social Management System and Equator Princ iples Action Plan: For
all Category A and Category B Projects, th e finance institution will require the client to develop or
maintain an Environmental and Social Management System (ESMS). Further, an Environmental and
Social Management Plan (ESMP) will be prepared by the clie nt to address issues raised in the
Assessment process and incorporate actions required to comply with the applicab le standards.

· Principle�5 - Stakeholder Engagement: For all Category A and Category B Projects, the EPFI will
require the client to demonstrate effective stakeholder engagement as an ongoing process in a
structured and culturally approp riate manner with affected communities and, where relevant, other
stakeholders. For Projects with potentially s ignif icant adverse impacts on Affected Communities, the
client will conduct an Informed Consultation and Partic ipation process. The client will tailor its
consultat ion process to the risks and impacts of the Project; the Project’s phase of development; the
language pr eferences of the Affected Communit ies; their decision-making processes; and the needs
of d isadvantaged and vulnerable groups. This process should be free from external manipulation,
interference, coercion and intimidation.

· Principle�6 - For all Category A and, as appropriate, Category B Projects, the EPFI will require the
client, as part of the ESMS, to establish effective grievance mechanisms which ar edesigned for use

1 Th ese fina ncial institutions are knownas Equator P rinciples Fin ancial Institution s (EPFIs)
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byAffected Communit ies and Workers, asappropriate, to receive and fac ilit ate resolution ofconcerns
and grievances about the Project’s environmental and social performance. Grievance mechan isms
are required to be scaled to the risks and impacts of the Project, and will seek to resolve concerns
promptly, using anunderstandable and transparent consultative process tha t is culturally appropriate,
readily accessible, at no cost, andwithout retribution to the party that originated the issueor concer n.
Grievance mechanisms should not impede access to judicial or administr ative remedies. The client
will inform A ffected Communit ies and Workers about the grievance mechanisms in the courseo f the
Stakeholder Engagement process.

· Principle�7 - Independent Review: For all Category Aand , as app ropriate, Category B Projects, an
Independent Environmenta l and Social Consultant, not dir ectly associated with th e client, will carry
out an Independent Review of the Assessment Documentation including theESMPs, the ESMS, and
the Stakeholder Engagement process documentat ion in order to assis t the finance institutio n's due
diligence, and assess Equator Principles compliance.

· Principle�8 - Covenants: For all Projects, where a client is not in compliance with it s environmental
and social covenants, th eEPFI will work with the client on remedial actions to bring the Project back
into compliance. If the client fails to re-establish compliance within an agreed grace period, the EPFI
reserves the right to exercise remedies, including calling an event of defau lt, as considered
appropriate.

· Principle�9 - Independent Monitoring and Report ing: To assess Project compliance with the Equator
Principles and ensure ongoing monitoringand reporti ng af ter Financial Close and over the life o f the
loan, the finance institution will, f or all Category A and, as appropriate, Category B Projects, require
the appointment of an Independent Enviro nmental and Social Consultant, or r equire that the client
retain qualified and experienced externa l experts to verify its monitoring information which would be
shared with the f inance institution.

· Principle�10 - Reporting andTransparency:The fol lowing client report ing requirements are in addition
to the disclosure requirements i n Princ iple 5. For all Category A and, as appropriate, Category B
Projects:

o The client will e nsure that, at a minimum, a summary of the ESIA is accessib le and available
online and that it includes a summary of Human Rights and climate change risks and impacts
when r elevant

o The client will report publicly, on an annual basis, GHG emission levels during the operational
phase for Proj ects emitting over 100,000 tonnes of CO2 equivalentannually.

o The EPFI will encourage the client to share commercially non -sensitive Project -specific
biodiversity data with the Global Biodiversity Informat ion Facility13 (GBIF) and rele vant national
and global data repositories, using formats and conditions to enable such data to be accessed
and re-used in futuredecisions and research applicat ions.

The table below provides a summary of the EP requirements in response to Project c lassification A, B or C
(see section 1.4).
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Table�2-2:�EP�Requirements�in �Response�to�Project�Classification�of�A,�B�or�C�

Category� Requirements�for�Client�

A a. Prepare an environmental andsocial impact assessment report (ESIA).
b. Conduct an al ternative analysis (when GHG emission is more than 100,000 tons of

CO2 equivalent annua lly) .

c. Prepare an Action Plan (AP).
d. Establish an environmenta l & social management system.
e. Conduct a stakeholder engagement with the project-a ffected communities.
f. Establish a grievance mechanism.

g. Disclose the environmenta l and social impact assessment repor t online.
h. Disclose the GHG emiss ions quantif ica tion ( for projects emitting more than 100,000

tons of CO2 equ ivalent annua lly).
i. Require an independent expert to review on theabove items a-f.

B a. Prepare an environmental andsocia l impact assessment report (ESIA).
b. Conduct an al ternative analysis (when GHG emission is more than 100,000 tons of

CO2 equivalent annua lly) .
c. Prepare an Action Plan (AP).
d. Establish an environmenta l & social management system.
e. Conduct a stakeholder engagement with the project-a ffected communities

(Followingare required, as appl icable).
f. Establish a grievance mechanism.
g. Disclose the environmenta l and social impact assessment repor t online.
h. Disclose the GHG emiss ions quantif ica tion ( for projects emitting more than

100,000 tons of CO2 equivalent annua lly).
i. Require an independent expert to review on theabove items a-f.

C Conduct an a lternative analysis (when GHG emission is more than 100,000 t ons of CO2
equivalent annually.
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� ANALYSIS�OF�ALTERNATIVES���

This chapter compares reasonablealternatives to the proposed project s ite, technology, design, and operation in
terms of their potential environmental and social impacts; the feasibil ity of mitigating these impacts; their capital
and recurrent costs; their suitabil i ty under local conditio ns; and thei r inst itutional, t raining, and mon itoring
requirements.

The sections belowpresent the analysisof th e options considered for Stage 1ofPhase II inc luding the status quo,
the channeling of stormwater and the collection of sanitary sewage. Because the prel iminary designpre sented in
2006 ESIA will not change according to Helios, AECOM didn’t need to update the alternatives described in thi s
re port. Thus, the following sect ion is largely taken from this study.

� Status�Quo�

As stated in Chapter 1, th e situation pr evailing in the Guajimía Canal and its main tributaries is critical for the
following features and will worsen quickly if no action is taken.

· At the hydraulic level: The initial capacity of the canals to evacuate water has noticeably decreased over
the years mainly due to theaccumulation of waste in the canals.

· In terms of security: Under the effect of the abundant rains that ex ist in the region in certain periods of the
year and hydrostatic pressure, the water f lowing in the canalsregularly leave their cana ls causing flooding,
devastating precarious homes located on the banks and causing loss of l ife.

· In terms of health: The Guajimía Canal and its trib utaries serve as sewers to open sky and waste disposal
site for dwell ings locatedwithin its area of inf luence. Thepresence ofmany indust ries should a lso be noted
whosenumber has increasedover the last few years. S tagnant waters and polluted streams are a source
of bad smell, they help spreaddiseases in the population andpollute aquifers.

For all t hese reasons, the status quo is not a valid opti on, it is essential deploy an energetic strategy to
rehabili tate the environment .

� Alternatives�for�Channeling�Stormwater�Drainag e�

The technical feasibility studies considered two alterna tives for th e capture and the rainwater drainage:

· Rectangular section of reinforced concrete ducts cast in place (box culvert)

· Multi-plate corrugated sheet metal ducts

� �Descript ion�of�the�Solutions�Considered�

Reinforced Concrete Box Culvert

One of the solutions initially proposedcomprises ducts of reinforced concrete poured in place (Figure 3- 1).
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Figure�3-1:�Reinforced�Concrete�Box�Culvert�

Source:�ht tps://www.doka.com/us/news/press/201101_BoxCulver t

Mult i-plate TypeCorrugated Sheet Metal Pipes

The second solution studied was the use of corrugated sheet pipes (Figur e3-2 and Photo 3- 1) that respect the
in ternational ASTM standards of the: the A796 and A760M. The latter regulate the structural design for steel
pipes, semi-arches and arches for sewerage purposes and the compositi on of th emater ial respect ively.

Figure�3-2�:�Corrugated�Metal �Pipe �

Source:� https://www.txcorr.com/products/corrugated-metal-pipe /

Photo�3-1:�Metal�Pipes�installed�in�Phase�I�of�the�Project,��
li ke�those�t o�be�used�in�Phase�II.

Source:�CAASD�
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Thesestructural plate pipes are made of corrugated steel sections that are bolted together to form the shape
wanted. These sections are commonly referred to as plates. The shape of the stru cture (circular or in arc) is
mainly cond itioned by the roughness coeffic ient and the flow. For example, in the Guajimía section, flows of
the order of 157 m3 / s must circulate , and therefore arched conduits were selected. On the other hand, they
will b e c ircular in the Buenos Aires, El Indio andLa Ureña canals because the rainfall flows aremuch lower.

� Comparison�between�the�Two�Solutions�

Both solut ions are technically feas ible. As the roughness coefficient of the concrete is smaller than corrugated
sheet, the size of the concrete box culvert could be less than that of multi-p late pipes,whichwould imply less
dismounts. This convenient feature of concrete box culvert is however compensated by the many advantages
of the corrugated sheet pipes such as:

a) Greater ease of installation when considering the intrinsic rigidity of th is typeof conduit

b) Shorter duration of const ructio nworks and fewer inconveniences in the vicinit y

c) Possibil ity of installation by unski lled workers

d) Lower cost

In view of th ese numerous advantages, the multi-plate solution was selected for stormwater drainage.

� Alternatives�for�the�Collection�of�Sanitary�Drainage�

In the techni cal feas ibility studies, two alternat ives havebeen considered for the capture sanitary water:

1) Circular reinforced concrete pipes

2) High-density polyethylene (HDPE) pipes

� Description�of�the�Solutions�Considered�

Circular ReinforcedConcrete Pipes

The firs t solution comprises traditional pipes of concrete. According to this solut ion, all the sanitar y networks
wouldbe carried out in situ following the exact lines of the canals. All part s, splice connections andother items
would be made on site.

High-density Polyethylene Pipes

The second solution studied consis ts in installin g high-density po lyethy lene pipes (HDPE) (Figure 3-3 and
Photo 3-2. These pipes offer desira bl e features such as low weight , resis tance to abrasion and corrosion,
flexibilit y that allows for directiona l variations without the need for fittings, impact resistance, light weigh t, and
ease of transport. In addit ion, they have a service lifeti me of up to 50 years.
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�

Figure�3-3:�HDPE�Pipes�

Source:�CAASD�

�

Photo�3-2:�HDPE�Pipeline�installed�in�Phase�I�of�the�Project,�
similar�to� those�t o�be�used�in�Phase�II�

Source:�CAASD

Other types of pipes, such as polyvinyl chloride (PVC) pipes could be use when the diameters needed is less
than 300 mm. However, for larger diameters the costs of this type of p ipes are muchhigher and therefore less
compet itive than concrete or HDPE. Therefore, it is consideredpreferable to keep the same type of conduits
for the entire pr oj ect .

� Comparison�between�the�Two�Solutions�

Both solut ions, concrete and HDPE, are technically feasible but the HDPEsolution proposed by Dessau-
Sopr in Can-Americanhas several advantages such as:

a) Greater ease of installation

b) Shorter durati on of work and fewer inconveniences for the surroundings

c) Lower cost

For these reasons the HDPE pipe solution was chosen .
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� PROJECT�DESCRIPTION��

This chapter concisely describes the proposed project and its geographic, ecological, social, health and
temporal context, inc luding any additional project components that may be required.

� Presentation�of�the�Promoter�

The promoter of the project is the Corporat ion of the Aqueduct and Sewerage of Santo Domingo (CAASD).
The lat ter is an autonomous public serv ice institution, whose main objective is to develop and execute for
drink ing water supply plan of and the collection, treatment and disposal of wastewater f rom the cit y of Santo
Domingo and some surround ing towns. The CAASD i s also in charge of th e administration, marketing,
maintaining, operation and expansion in the aqueduct andsewer agesystems over its territory.

The CAASD's mission i s towork with thepopulation of the National Distric tand theprovince of SantoDomingo
to prov ide drinking water service, collection and sanitation of wastewater, covering their needs andcontributing
to the car eof the environment, as a company committed to continuous improvement, val uing itshumancapital
and using with transparency the resources it manages.

� Objective�of�the�Project�

As stated in the first chapter, Phase II of the Project is div ided into three stages as follows. The firs t Stage is
theone curren tly approved in the government budget andwill be assessed in this ESIA. TheStage I
in cludes:

6) Removing the garbage from the t ributaries.

7) Channeling the stormwater of the Guajimía Canal and its tributaries:

· The completion of the "Buenos Aires" Tributary
· The completion of the "El Indio" Tributary
· The completion of the "La Ureña" Tributary
· Part of the Guajimía Canal from the convergencewith the "Villa Aura" Tributary to its

convergence with the "Buenos Aires" Tributary

· Part of the "Las Caobas" Tributary

AECOM added theVillaAuraand The GuajimíaCanal from wher e it flows under the 6 de Noviembr eHighway
to where it flows into the Haina River.

8) Installation of sanitary drainage collectors and expansion of water main networks in the following
sections:

· The "Buenos Aires" Tributa ry
· The "El Indio" Tributar y
· The "La Ureña" Tributary
· Part of the Guajimía Canal from the convergence with the "Villa Aura" tributary to its

convergence with the "Buenos Aires" Tributary

· Part of the "Las Caobas" Tributary

AECOM added theVillaAuraand The GuajimíaCanal from wher e it flows under the 6 de Noviembr eHighway
to where it flows into the Haina River.

9) Installation of urban and roadway amenities: Amenities such as playgrounds, parks, light ing, and
spacesfor social gathering for urban integration in the sections affected by stormwater channeling.

10) Construct ion for affected families and compensation:

· Updateof the Resettlement Actio n Plan (RAP)
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· Construction of the necessary residential units for the relocated families, as well as, on behalf
ofCAASD, the relocat ion management and payment of the monetary compensation to
affected families as prov ided in the RAP

� Project�Location�

� Geographic�Location�

The project area is in the munic ipality of Santo Domingo Oeste which is located in the province of Santo
Domingo. Themaindrainage channel of this peri-urban watershed is theGuajimía Cana lfor which thedrainage
watershed covers an area of approximately 1,358 ha (13.58 km2). Figure 4-1 presents a map of the Guajimía
drainage watershed and its main tributary channels, namely Villa Aura, La Alameda, Las Caobas, Buenos
Aires, El Ind io and La Ureña canals.

Figure�4-1:�Guaj imía�Canal�Watershed�

The head of the Guajimía Canal is located in the Alameda residential area near the Duarte Highway. The
canal extends over a distance of 11.35 km before reaching theHaina River, about 3.25 km upstream from its
outlet in the Caribbean Sea. The course of the canal, from north to south, follows approx imately the course of
Avenue 27de Febrero up to Highway 6 de Noviembre, and then turns west until it f lows into the Ha ina River.
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� Project’s�Area�of�Influence�

The area of influence corresponds, as indicated by the International Finance Corporation (IFC), to the "area
likely �to be�affected�by�both�on-site�impacts�and�external�impacts�arising�from�the�activities,�assets�and�faci lities�
of�th e�pro ject,�including�related�faci lities" 2. Thi s is the area where the impacts resulting from the project on
any of its physica l, biological, socio- economic, or his torical-cultural components could be observed.

The following criteria were considered to determine the area of influence:

· Footpr int�Limit: refers to thephysical space that will be occupied temporarily or permanently during
the const ruction and operat ion phases of theproject. I t is thearea within which the direct
environmen tal andsocial impacts ar eobserved,

For the definition of the limit s of the project’s footprint, one must inc lu de all the works required by the project
(e ither temporary or permanent) from the execution stage (construct ion) to the operation and maintenance
stages. For the present ESIA, this area includes:

a) Sections in both the upper and lower part of the watershedof the GuajimíaCanal, specifically in certain
sections of the canals Villa Aura, Las Caobas, Guajimía (fr om the convergence with the tributary Villa
Aura to its convergence with the t ributary Buenos Aires and from where it passes under the 6 de
Noviembre Highway to it s convergencewith the Haina River), Buenos Aires, El Indio andUreña.

b) Sites usedduring the execution of works for installation of amenities.

c) Lands that will be used for the constr uct ion of residential units to accommodate the households who
are going to be displaced by the project.

· Environmental�Limit: it is determined by the temporal and spatial sca les impacts on the biotic and
abiotic components, not l imited to thearea of execution of the project itself but extends beyond
depending on the potential impacts that the evaluated project cangenerate.

· Socio-economic�Dynamics: thearea of influence in socio-economic terms is not restricted to the
spatial criterion of locationof the specific area of intervention of a project. In other words, it is no t
limited to theexacts ite of implementationof the project because it considers several criter ia such as
the impact on health and safety of the surrounding populati on, accessibility (roads and roads),
economy, potential impacts drawnby physical or economic population resettlement.

Because the environmental limit and socioeconomic dynamics are not restrained to the direct impact of the
project, an analysis was carried out to de lineate the spatial scope of thephysical, biological, social and cultu ral
componen ts (Table 4-1).

Table�4-1:�Analysis�of�Criter ia�to�Delimit�Area�of�Influence�

Cr iterion� Component� Analysis�

Environmental�
Limit�

Aquatic
Habi tat/Fauna and
Water Quality

The diversi ty of aquatic species in the canals can be modi fied indi rectly
since there may be a d isturbance to t he downs tream species due t o the
d iversions of the waterc ourses by the construction activities.

Ont he other hand, once thepro ject enters operation , the water quality and
aquatic hab itat downs tream of the si tes where theworks willbe carried out
will improve due the reduction of the load of pollutants. Therefore, i t is
considered prudent to define that there will be an incidence of these
components a t the watershed leve l.

Air and Noise
Since the project will take place over the enti re watershed, the scope of
ana lysis for th is component should be at watershed level.

Health and Safety
Project works will have d irect and ind irect in fluences, both positive and
negative , onthe inhabitants who sit in the project’s foo tprint or near i t.

2 Guidance Note 1 (NO21) of the IFC Performance Standard, 2012.



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

32 September 2021

Criterion� Component� Analysis�

Socio-
economic�
dynamics�

Severa l houses or struct ures are locat ed a long the canal in densely
popula ted areas. This implies that, if the population remains in the area,
their heal th andsafety c ould be affectedduring construct ion activities such
as demolition woks, machinery, presence of construction personne l and
environmenta l noise. Other r isks are brought by higher road tra ffic during
construction for bothpedestrian passers-by and vehicles who could suffer
incidents or accidents.

There fore, t he area of in fluence includesa llhouses androad accesses that
are in the d irect vicinit y of the project. On the otherhand, indirectly affected
popula tion, i.e. those not located in the area of d irect influence, are
nevert he less affected (both positively and negat ive ly) by impacts such as
noise, temporary power and water cuts, potential recipien ts of economic
and social activities rela ted to the presence of const ruction personnel in
the area.

Economy

Formal and informal businesses could be temporarily or permanently
re located. The projec t could also reduce or para lyze some activities Also,
if roads and pedestrianacc esses are disturbed, theremaybe displacement
delays for t he popu la tion .

The project may a lso bring tangible economic benefi ts to local suppliers,
especially during the construction phase.

Population

The population resid ing wi thin t he project’s foot pr int area and in the
surrounding area might suffer from involuntary resettlement, anaspec t tha t
is relevant from the socia l point of view, since it af fects both the living
cond itions of t he popula tion, as well as thei r social suppor t networks and
other sociocultu ral and demograph ic needs. In this sense, the area of
in fluence considered, is the one that will be affected by physical
d isplacement and the receiving community, i.e. the area where the new
homes will be built.

In view of the importance of environmental and socio-economic considerations, the limitof th e areaof influence
in cludes the entirewatershed of the Guajimía Canal (Map 4-1 and Map 4-2).
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� Project�Components�

The Storm and Sanitary Drainage of the Guajimía Canal Phase II Project includes the following components
(See General P lan Phases I and II): �

1) Adequacy of the urban lot and construction ofhousing solutions equipped with basic services to relocate
the families affected by the pr oject, according to the results of the Resettlemen t Action Plan. Likewise,
thepayment of the corresponding indemnifications or compensations.

2) Channelin gof stormwater (rainwater collectors) in the upper par tof theGuajimía Canal and its tributaries,
namely V illaAura andLas Caobas and theBuenos Aires, El Indio andLa Ureña tributar ies in the sections
that were not improved in the first phase of the Project.

3) Installat ion of sanitary drainage collectors in section s of the upper part of the Guajimía Canal and in
sections of the tributar ies of Villa Aura and Las Caobas and in the Buenos Aires, El Indio and LaUreña
tributar ies that were not improved during Phase I.

4) Expansion of water d istr ibution networks of the Guajimíaa Watershed, of the Villa Aura and Las Caobas
tributar ies and Buenos Aires, El Indio and La Ureña tributar ies in the sections without intervention of
Phase I of the Project.

5) Installat ion of urbanand roadway amenities: Amenities such as playgrounds, parks, lighting, andspaces
for soc ial gathering for urban integr ation in the sections affected by stormwater channeling

6) Re-prof ile of the final port ion of Guajimía Canal, between the 6 de Noviembre Highway and the mouth
of theHaina River.

Table 4-2 summarizes the work planned ineach of these canals.

Table�4-2:�Works�Planned�in�Each�of�the�Canals� that�Affect�Phase�II�of�the�Project
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Guaj imía� × × × Lots locat ed on the Guaj imía Cana l.

Vill a�Aura� × × × × × Lots locat ed on the Vil la Aura Canal.

Las�Caobas� × × × × × Lots locat ed on the LasCaobas Canal.

Buenos�Aires�
× × × × × Lots located on the Buenos Aires Canal in the

sections that werenot improved in Phase I of
the project.

El�I ndio��
× × × × × Lots located on the El Indio Cana l in the

sections that werenot improved in Phase I of
the project.
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La�Ureña�
× × × × × Lots located on the La Ureña canal in the

sections that werenot improved in Phase I of
the project.

Table 4-3 presents the activities that will carriedout in the canals during Phase II of theProject.

�

Table�4-3:�Act ivit ies�to�be�Carried�Out�in�Each�of�the�Canals�that�att end�to�Phase�II�of�the�Project
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Clean ing of t he canal × × × × × × × ×
Diversion water management for
stormwater channeling and re-
profiling work.

× × × × × × × ×

Demolitions of existing
structures in the area of
influence of stormwater
channel ing works.

× × × × × × ×

Channe lingstormwater through
pipes (length - meters).

1193 1467 1195 2194 280 300 780

Re-profiling ×
Collection and conduc tion of
wastewater.

× × × × × × ×

Construction of the roadsystem. × × × × ×
Construction of the urban
complex that includes the
const ruction of bu ild ings, social
service areas and green areas.
In t his urban complexwill be
relocated the affected residents.

× × × × × × × ×

Land cond itioning work s. ×
Design andconstruction of
pub lic services (road system,
drinking water, sewerage, and
electr ici ty).

× × × × × × × × ×

Prepara tion of the building
foundations.

×

Construction and assembly of
bui ldings.

×
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� Actions�for�the�Pre-construction�Phase�

Project actions for the pre-construction phase include land acquisit ion for the construction of apartment
buildings.

In the Gua jimía Canal there areapartments for the relocation of the families affected by the construction of
theworks. These lots are of named Residential�Guajimía�III�and�Guajimía�IV.

The locat ion of the Guajimía I II Residential Lot (Lot B.1) is shown in Figure4-2 . This lot has already been
acquired by the CAASD.

Figure�4-2:�Proposed�Housing�Lots�
Source: CAASD��

The locat ion of the Guajimía IV Residential lot has not yet been defin ed. Once located, the CAASD will
proceed with the negotiat ion process to acquire these lands.

� Actions�for�the�Construction�Phase�

The actions of the project for the construction phase of the work are described below.

� Installation�of�Temporary�Facilities�

Temporaryfaci lities wil l be installed on the sites where the residential unit s will be built and in othe r places that
have not yet been defined. These sites will be located close to the Guajimía Cana l and its tributaries. These
tempor ary facil ities will be made up of containers built in light materials so that they can be easily moved to
another location in the project area. The temporary facilities of the work will comprise:

Office

The main contractor of the work,as well as the subcontractors that need it, will have office containersadapted
for theirs needs. These containers will be placed on prefabricated beams, separated from the ground surface
by more than 40cm.
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Figure�4-3:�Enabled�and�Ai r-conditioned�Containers�for�Use�as�Offices�

Source:�EMPACA fi le

Other containers for changing clothes, portable bathrooms, dining room and medical dispensary will be
available for workers on the construction site.

The project does not p lan for dormitories since workers will return to their residence at theend of the day.

Storage of Const ruction Materials: The main warehouse where the materials will be stored is the Haina
Manoguayabo warehouse. This war ehouse which belongs to CAASD is in Manoguayabo. Other temporary
warehouses wil l be set up for the storage of small quant ities of mater ials for immediateuse.These warehouses
will consist of containers or temporary stockrooms built with lightweight materials such as fiber cement and
wood plates.

Water Supply and Consumption: Drinking water supply of wil l be provided through the exis ting CAASD
networks. On site water storage tanks will be installed in the temporary fac ilities of the project. Bot tled water
will bepurchased for daily consumption.

Generation and Managemen t of Liquid Waste from the Temporary Facil ities: During the construction phase,
portable bathrooms will be rented to a specialized company accredited by the Minis try of Environment and
Natural Resour ces, which will also be responsible for their periodic maintenance.

No activities that could require wastewater tr eatment will takeplace on project site, including concrete mixing,
equipment c leaning. As such, no specific facilit ies are needed.

Supply and Consumption of Electrical Energy: Electric ity supply of will ove rseen by the Southern Electric ity
Generating Company (EDESUR), through the existi ng electric ity networks in the area. Mobile el ect ric ity
generators will alsobe available.

Fuel Consumpt ion and Handling: During the construction phase, the fuel supply to vehic les and trucks will be
made at serv ice stations i n the area.

Fuel tanks will be installed in the temporary facil ities o f the construction site to supply heavy equipment and
mobile electricity generators. These tanks will feature spill containmen tberms with a capacity of at least 10%
above tank capacity.

Generation and Management of Non-Hazardous and Hazardous Solid Wastes

Non-hazardous�Waste:�The management of domestic solid wasteduring the construction phase will be made
using boxes or ta nks. The latter will be located according to the concentr ation waste generat ing activ ities.
These boxes or tankswill be ident ified so that recyclablematerials (organic,paper,cardboard,pla stics, metals,
among others) canbe separated.
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The non-recyclable and reusable domestic waste wil l be removed daily in trucks of the City Council of the
Municipality of SantoDomingo Oeste, for tr ansfer to the Duquesa landfi ll. Recyclable waste that cannot be
reused on the site wil l be sold to an author ized manager fr om the Ministry of Environment and Na tural
Resources.

The management of waste resulting from the cleaning of the canals, debris resulting from demolition and
excavation material are described in section 8.3.1 of Chapter 8.

Hazardous�Waste:�Hazardous waste (paint packaging, solvents, welding butts) will be generated mainly as a
result of the const ruction act ivities of the new apartment buildings. The hazardous waste will be deposited in
container-vans. The latter will be located on thesite where the residential units will be built.

These containers will also be located more than 100 m from thecanals and will be organized ins ide according
to the types of hazardous waste that will be generated in the construction phase of the p roj ect .

A company accredited by the Ministry of Environment and Natural Resources that wil l be responsible for the
removal of thehazardous solid wastegenerated by the project and its final disposal.

� Preparation�of�the�Si te�where�the�Residential�Units �will �be�Built�

The works involved in the preparationof the site where the res ident ial units will bebuilt include:

· Clearing and cleaningof vegetation and topsoil of the construct ion area
· Strip or cut of unusable material
· Layout
· Earthmoving

The procedures for performing these activities aredescribed below.

Clearing and Cleaning of Vegetat ion and Topsoil of the Construction Area

The landwhere the res idential units will be bu ilt will be dismantled and cleaned. Clearing will be restricted to
st rictlynecessary areas andbefore it starts ,a ll specimens of f lora belonging toprotected or threatenedspecies
will be located in order to either keep them in their places or replant them if this is not possible.

The cle aring will consi st of the felling, uprooting and / or removal of the trees, shrubs, trunks and any other
vegetation that there is a need to remove in order to correctly carry out the stripper or that hinders the
construction of the buildings and works object of the contract.

The cleaning will consis tof the removal of the materials resulting f rom the clear ing,as well as thepoles, stones,
barbed wire and any other object that is in the disassembled areas and that prevents the normal development
of the construction work or endangers the stability of th eworks or the t raffic on them.

Clearing and cleaningoperations shall be carried out, without dis tinction, by hand o r by the use of mechanical
equipment, but these operations shall invariably be carried out pr ior to the const ruction work and with the
necessary participat ion so as not to hinder the normal development of the environment.

Strip or Cutting of Unusable Material

Stripper is understood as the removal of the surface layer of th e natural terrain, in a suff icient th ickness to
remove topsoil, peat , si lt, organic matter and other undesirable materials deposited in the soil.

The stripper to be implemen ted in the project will consis t of the removal of the surface layer of the soil in a
suffic ient thickness to removeorgan icmatter and other undesirablematerials deposited in the soil. The stripper
oper ation wil l notbe limitedonly to the removal of the surface layers but will also include the ext raction of rocks
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and roots thatare inconvenient for thework and that were not removed in the clearingand cleaning operation.

Earthmoving

Excavations of the site for the constructionof the foundations of the works shall b e carrie dout. In addit ion, the
necessary cuts and fillings will be made to achieve the level s required, as prov ided in the drawings.

� Construction�of�Residential�Units�and�their�Basic�Services�Infrastructure�

In Phase II, relocation solut ions for the a ffected populat ion have been considered as a way of saving and
providing housing solut ions for the families affecte d by theproject. The same three types of buildings used in
Phase Iwill be constructed (Photo 4-1). These typologies of bu ildings were called type I, I I and III, whichhave
apar tments of 1, 2 and 3 rooms, respectively .

�

Photo�4-1:�Residential�uni ts�Constructed�for�Phase�I�of�the�Project�

Source: CAASD

Table4-4 shows the preliminary number of buildings to be built by type. This numbermight change according
to the r esults of the eligibility criteria for resettlement, applied to population located in the pr oject area.

Table�4-4:�Preliminary�Number�of�Residential�units�per�Type�

Lot�
Number�of�
Buildings�
per�Lot�

Number�of�
Buildings�
by�Type�

Building�
Type�

Number�of�
Apartments�
per�Lot�

Number�of�
Apartments�

Number�of�
Rooms�
per�

Apartment�

Number�of�
Rooms�

Lot
Guajimía

III
16

5 I

248

120 1 120

5 II 80 2 160

6 III 48 3 144

Lot
Guajimía

IV
6

2 I

96

48 1 48

2 II 32 2 64

2 III 16 3 48

Total�� 22� 22� --� 344� 344� -- � 584�

Residential areas will include park ing and playgrounds for children.

Annex 1presents examples of architectural plans of the res idential un its to be built.
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� Population�Resettlement�

According to the r esult s of the census applied to population located in the project area, the eligibili ty criteria
and compensation matrix categor ies there wil l be relocation of populat ion into the new resi den tial units. This
will be made before the start of any const ructio nactivity in the canals and will be done in compliancewith the
procedures established in the Reset tlement ActionPlan (PAR).

� Payment�of�Compensation��

A financial compensation might be necessary for some of thephysical displaced or economic displaced
population, according to the compensation mat rix included in the Resettlement Action Plan.

� Preparation�of�the�Guajimía�Canal�and�its�Tributaries�

The preparation of theGuaji mía Canal and its tributaries, as well as in the areaswhere the temporary facilities
will be installed include:

Demolitions of exis ting Structures in the Area of Influence of Stormwater Channeling Works

The houses and other ex ist ing buildings in the inter vention area on the banks of th e Guajimía Canal (Photo
4-2) and t ributaries will be pulled down either manually or mechani cally using powered mobile plant such as
excavator s, loaders and bulldozers (Photo 4-3).

Photo�4-2:�Buildings�on� the�Banks�of�Canal�needed�to�be�Demolished�

Source: CAASD

Photo�4-3:�Demolition�of�Houses�using�Powered�Mobile��
Plant�in�Phase�I�of�the�Project

Source:�CAASD �
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The handling of demolitio ndebris is described in subsect ion 8.3.1 in chapte r 8.

During the demolition period, the electric ity, drink ing water and sanitary sewerage netwo rks will be affected
in th e sectors of the area of direct influence of the project, Therefore, temporary networks will be installed
after the demolition to supply the houses and other buildings located in these sectors unti l the const ruction
period is completed.

Cleaning of theCanals

The clean ing includes the removal of the solid waste in the canals and the digging of a layer of soil beneath
thewaste of approximatel y 0.30m thick.Cleaning will be done eithermanually or mechanically using powered
mobile plant (Photo�4-4).

Photo�4-4:��Canal�Cleaning� in�Phase�I �of�the�Project�

Source:�CAASD�
The management to be given to the waste resulting from the cleaning of the canals is described in subsection
8.3.1 in chapter 8.

Clear ing and Cleaning of Vegetation andTopsoil in the Construction Area

The clearing and cleaning of vegetation,�topsoil�and stripper wil l inc lude the areas to be intervened along the
Guajimía canal and the tributaries and also over the areas where the temporar y fac ilities will b e installed.

� Diversion�of�Water�for�Stormwater�Channeling�and�Re-profiling�Work�

In the sect ion of theGuajimía Canal or the tributaries to be treated, adivers ion channel will be constructed along
oneof its banks in order to evacuate the water that usually flow through the canals(Photo 4-5). Thesechannels
will be made of loosematerials and waterproofed with a PVC sheet. The diver sion channel will be removed
once the construction of the works in th e canals is f inished.
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Photo�4-5:�Diversion�Channel�used�during�Phase�I�of�the�Project�

Source:�CAASD��

� Construction�of�the�Works

Before the start of the construction work, the staking wil l be done ,covering the topography work for the layout of
thewor ks.The constructionof the stormwater channels, sanitarysewerage,drinking water distributionnetworks
will include the following main activities:

· Trench excavation and bottom conditioning (support bed)
· Placement of the pipes and pipe joints in the trench
· Filling the trenchwith good soil

Finally, urban and roadway amenities (roads, urbanwalks, playgrounds, among others) will be built over soil fil led
areas.

Below, the characteristics of the different wo rks to be built are described.

Stormwater channeling in the upper part of the Guajimía Canal and in the Villa Aura and Las
Caobas canals and in the sect ions that werenot improved in Phase I of the Proj ect

Stormwater conveyance along the Guajimía Canal will be carried out th rough the installation of metallic
conduit swith a Pipe-Arch andcircular cross-secti on (Table 4-5 andFigure 4-4). In cases where la nd conditions
limit the use of prefabricated sect ions, concrete hydraulic sections with metal stoppers will be used.

Interim
diversion
channel
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Table�4-5:�Information�on�Sections�to�be�Built

Figure�4-4:�Outline�of�Pipes�with�Vaulted�and�Ci rcular�Section�

Villa AuraCanal

The section that connects theVilla Aura Canal to the GuajimíaCanal has a l ength of 1,185 meters (Table 4- 7).
Over this distance, two vaulted cross sections with different dimensions depending on the topography will be
insta lled. Both sections will be able to conduct the flow of th e canal for a return period of 20 years.

Table�4-6:�Cross �Sections�Vi lla�Aura�Canal�
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Table�4-7:�Cross �Sections�Vi lla�Aura�Canal�

Las Caobas Canal

In this canal, the corrugated meta l pipes wil l have either a circular or vaulted shape (Table 4-8). Thecircular-
shaped will be use in the upper sections of the canal. The vaulted section (Pipe-Arch) wil l beuse in the lower
section of themain conduit.

Table�4-8: �Sections�of�the�Las�Caobas�Canal

Section of the canals of Buenos Aires, El Indio and Ureña that werenot improved in Phase I

Phase I did not include the installatio n of stormwater pipes in the thr ee following sections:

· Buenos Aires canal: 280 m stretch
· El Indio canal: 300 m stretch
· La Ureña Canal: 780 m stretch

The stormwa ter channe ling of these sections will be carried out using galvanized steel metal pip es.

Re-profile of the final portion of Guajimía Canal between the 6de Noviembre Highway and the
mouth of the Haina River.
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The final portio n of the Guajimía Canal will be re-profiled in the section that goes from the 6 de Noviembre
Highway to the mouth of the Haina River.

The slopes will be boxed (Photo 4-9) or sowed by soil stabil izing species.

Photo�4-6:�Re-profiling�of�the�Guajimía�Canal�in�the�Section �from�400�m�Upstream
of�the�Guajimía-Buenos�Aires�confluence�to�the�6�de�Noviembre�Highway�Bridge�

that�was �executed�as�part�of�Phase�I�of�the�Project�

Source:�CAASD��

Sanitary sewerage on theunf inished sectio n of canals of Phase I

For wastewater conveyance, a sanitar y sewer system is pr oposed using HDPE pipe. �

GuajimíaCanal

This sanitary drainage system consists of the installation of HDPE pipes having diameters rang ing from 200
mm to 900 mm (Table 4-9). These pipes will be installedalong the cana l, on bothbanks and will be connected
to thenetwork designed and constructed in Phase I.

Table�4-9:�Dimensions�of�Collectors�to�be�Installed�
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�

Villa AuraCanal

For the sanitary sewer, the system will be composed of HDPE pipes having diameters ranging from 200 mm
to 450 mmas detailed in Table 4- 10.

Table�4-10:�Pipes�for�Sanitary�Sewerage�

Las Caobas Canal

For wastewater collect ion, the HDPE pipes wil l have d ifferent diameters according to the flow requirement of
each section and calculated according to the CAASD standards (Table 4- 11). These pipes will collect the
water along the entire canal on both sides of the r iver collector until it flows into the sewage collector that will
be placed in the Guajimía Canal.

�

Table�4-11:�Sanitary�Sewer�Pipes��

Sections of the Buenos Aires,El Indio and La Ureña Canals that were not improved in Phase I

In the sections of the Buenos Aires, El Indio and La Ureña Canals that were not improved in Phase I (total
length of 1.32 km), the sanitary sewerage networks will be installed using the same materials and methods
as in theother sections of theproject.

� Ext ension�of�the�Water�Distr ibution�Networks�

GuajimíaCanal

As for the expansion of the drinking wa ter network in the interventiona reas of this canal, it is only planned to
implement the extensions of the networks necessary to supply the lots and buildings to be built.
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Vil la Aura Canal

As for the expansion of the drinking water network in the intervent ion areas of this project, i t is planned to
implementonly theextensions of the networks necessary to supply the lots and buildings to be constructed.

For this purpose, when the infrast ructures of the lots are confirmed and detail design is available, they will be
inc luded into the city 's supply networ k.

La s Caobas Canal

In the Las Caobas Canal, it is planned to expand the drinking water supply networks by installing 100 m
diameter SDR 21 PVC pipe (Photo 4-7), which will gua rantee the water supply to the populati on that wil l not
be relocated.

�
Photo�4-7:�Pipeline�for �Water�Supply�in�Phase�I �of�the�Project�

Source:�CAASD�

Sections of theBuenos Air es, El Indio and La Ureña canals that were not improved in Phase I�

In th e sections of the Buenos Aires, El Indio and LaUreña cana ls that werenot improved inPhase I, thewater
supply networks wil l be installedusing the samematerials and methods as in the other sections of theproject.

� Installation�of�Urban�and�Roadway�Amenities�

Guajimía Canal

The Guaji miaproj ect requires the incorporation o f three r oad sections to connect to the new sites and
provide access to the lo ts .The first section, of 203m in length will provide accessto Guajimía Lot I II. Tt wil l
be located be tween First and C Streets (Figure 4-5).
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Figure�4-5:�Proposed�Road�Section�for�Access�Lot�Guajimía�I II�

Source:�Environmenta l Effects Assessment and Ris k Assessment Report (Dessau, 2008)
�

The second section wil l be located between C/Juana Encarnación and C/ Orlando Martinez with an estimated
length of 276 m and will give access to lots Guajimia II I and IV.

The third section consists in reconditioning the Orlando Martinez Street so tha t it can meet properl y function
for road and dr ainage (Figure 4-6). This sectionhas an approximate length of 160m (Figure 4-6).

Figure�4-6:�Thi rd�Road�Section�

Source:�Environmenta l Effects Assessment and Ris k Assessment Report (Dessau, 2008)

The sections wil l be composed of two lanes (3 meters wide each) and 1 m sidewalks on both s ides, as shown
in Figure4-7.
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Figure�4-7:�View�in�Plan�and�Cross�Section�of�the�Proposed�Tracks�

Source:�Environmenta l Effects Assessment and Ris k Assessment Report (Dessau, 2008)

In the upper part of the Guajira canal, the exis ting space is not suffic ient for road development. Thus, a foot
trail with of a 3 m width and green areas were suggested. This foot trail will connect rest areas, children's
playgrounds, commerc ial premises and a playground for family recreation (Figure 4-11).

Figure�4-8:�Solution�between�C/ �Orlando�Martínez�and�Prol.�Av.�February�27�

Source:�Environmenta l Effects Assessment and Ris k Assessment Report (Dessau, 2008)

Villa AuraCanal

Given the need to connect theexis tin g streets with th emain surroundingavenues, the constructionof a 774m
roadway is planned. The latter will run from Prolongación 27 de Febrero Avenue beyond the Manoguayabo
highway, intercepting Maranata, Primer a, 20, Telesfgold Corre and Respaldo21 streets . This roadway will
have a cross sect ion with two 3 m lanes and a 1 m shoulder (Figure 4-9).
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Figure�4-9:�View�in�Plan�and�Cross�Section�of�the�Proposed�Roads�

Source:�Environmenta l Effects Assessment and Ris k Assessment Report (Dessau, 2008) �

Las Caobas Canal

Two road sections are contemplated to interconnect the sector and provide access to other roads. The first
section consists in the extension of the M17 street over an estimated total length of 94 m, located next to the
Las Caobas school in order to provide access to it, replacing the pedestrian bridge that currently exists. The
secondsection is located between Av. Prolongaci ón 27 de Febreroand Calle Manzana 26. It is a 272 m section
whose main purpose is to prov ide access to the proposed lot Canal�Las�Caobas.

The projected roads have the same design characteris tics as those specified for the Villa Aura canal.

In theLas Caobas canal two road links have beenproposed, the first wil l connect two exist ing para llel streets
and the second wi ll go from the progressive 1+060 (Prolongation 27 de Febrero) to the 1 +280 (internal street
that borders the play) as shown in Figure 4-10 andFigure 4-11.
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Figure�4-10�:�First�Road�Link�

Source:�Environmenta l Effects Assessment and Ris k Assessment Report (Dessau, 2008)

Figure�4-11�:�Second�Road�Link�

Source:�Environmenta l Effects Assessment and Ris k Assessment Report (Dessau, 2008)

� �Pedestrian�Walks�and�Recreational�Areas�

On the proposed r oad, sidewalks will be built on both s ides of the road with the introduction of a bicyc le path,
a foot trail, rest areas and greenareas (Figure 4- 12) .
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Figure�4-12:�Typical�Road�Solution�Plant�on� the�Canal�Villa�Aura�

Source:�Environmenta l Effects Assessment and Ris k Assessment Report (Dessau, 2008) �

Furthermore, areas have been proposed for recreational use with spaces for sports fields, playgrounds for
children, gazebos areas, gene ral recreation areas and commercial premises (Figure 4-13).

Figure�4-13:�Recreation�Areas�

Source:�Environmenta l Effects Assessment and Ris k Assessment Report (Dessau, 2008)

� Exploi tation�of�Loan�Materials�

The fil ling soils wil l b e purchased from external suppliers that have quarries that have Environmental
Authorizations granted by theMinistr y ofEnvironment and Natural Resources for this purpose. The quarry( La
Unión) is l ocated in the municipality of Hatodama located at approximately 16 km from theprojectarea. It has
enough limestones and fine materia ls to sat isfy all the loan material required for the infill works in theproject.

� Waste�Management�result ing�from�the�Cleaning�of�the�Canals�and�Demolit ions�of�the�
affected�Houses�

The subsection 8.3.1 in the chapter 8 described the waste management plan.

� Transport�and�Traffic�

The construction activities of the project will require the use of t rucks and containers for the tr ansport of
construction materials, waste and soils taken out of the canals, among others. In addition, different types of
heavy equipment wil l circulate for the execution of the construction work.
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The main access roads to the project where truck traff ic wil l increase will be the Prolongación Av. 27 de
Febrero, The Autop ista 6 de Noviembre and the Manoguayabo Highway. Trucks and heavy equipment will
also be affected bytraff ic on the inner streets of the sectors that makeup the area of direct influence of project.

� Purchase�of�Mater ials,�Goods�and�Services�

The main building materials that will be needed include:

· Loan materials and aggregates
· Galvanized steel ducts
· High density polyethy lene (HDPE) pipes
· PVC pipes
· Valves, gaskets and accessories
· Rods
· Cement

· Asphalt
· Concrete

· Concrete blocks
· Finish ingmaterials for res idential units (floors, ceramics, sanitary appliances, wood, aluminum

windows, paint, among others)

Materials wil l be purchased f rom local and international suppliers .

Services suchas food, water and transport for workers, waste collection, fuel, among others, wil l also be
purchased.

� Recruitment�of�a�Workforce�

It is estimated that around 500 people will be employed during the construction works. The main contractor
will be the Helios Group, which in turn wil l hire several subcontractors for the execution of the works. A
subcontractor may be assigned for each of the sectio ns to be intervened or a subcontractor for each activity
to be carried out, whichever is more convenient . Other local companies will also be subcontracted for soil
studies, survey ing work, legal advice, environmental and social mon itoring, among others.

Most of theworkwill be carried out by local companies.The typeof employment to begenerated shall inc lude:

· Construction manage r
· Resident engineers
· Heavy equipment operators
· Foremen
· Pawns

· Other

Inter national participation could be related to special supervis ion of the installation of stormwater pipes and
sanitar y pipes.

� Execution�Schedule�

It is planned to carry out all the activities of the pre-construction and const ruction phase of the project for a
total time of approximately 48 months from the start date of the works. These phases wil l be conducted in
sections to cause as little disturbance as possible to the local population (table 4-11).
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Table�4-12: �Schedule� of� Execut ion�of�the�Work�
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� Costs�

The total investment amount for th e realisation of Stage 1 of Phase I is USD$ 50 million. The detailed budget for
is presented in Annex 2.

� Actions�for�the�Oper ation�Phase�

The followingdescribes the actions for the operat ion phase of the Project.

� Presence�and�Operation�of�Works�of�Channeling�of�the�Storm�Drainage,� Sani tary�and�Drinking�
Water�

The proper operation of the stormwater channe ling, sanitary sewerage and water supply ne tworks will al low
several benefits such as:

1) a reduction in the r isk of flooding for the sectors that are directly influencedby the pr oject

2) an improvement of the surface runoff of the canals

3) a reduct ion of the pollutant load of the waters of the canals due to th e reduction of dump ing of garbage
and a smaller volume of wastewater

4) a reduction of the spreadof diseases

These impacts will enhance the life qualit y of the populati on liv ing in thesesectors.

� Presence�and�Operation�of�the�Housing�of�the�Resettlement�Plan�and�Urban�Planning�Works �

The new residential units will improve the life quality of the reset tled populationbecause their new homes will be
of better quality than the ones they current lyhave. They will havegreater access to basicservices, such as dr ink ing
water supply, sanita ry drainage, waste management, among others.

It is important to note that the CAASD will not do the administration and maintenance of these residential units
once the Relocation Plan (PAR) is completed. This wil l be doneby a board created by the r es idents.

� Maintenance�of�Works�of�Channeling�of�the�Storm�Drain,�Sanitary�and�Drinking�Water�

The periodic maintenance of the storm drainage,sanitary sewerage andaqueduct networks works in theoperation
phasewill be the responsibi lity of the CAASD.

For these works, a maintenanceprogram will bedeveloped and implemented inwhich the procedures for carry ing
out inspections, preventive and corrective maintenance and the frequency in wh ich these works must be carried
out will be established toguarantee the proper funct ioning of these systems.

A service for leak and breakdown reporting will be available to the inhabitants of the communiti es of the area of
in fluence of the proj ect either througha te lephonenumber, an email or in person at the offices of the CAASD.

� Maintenance�of�Urban�and�Roadway�Amenities�

The maintenance of the u rban and roadway amenities (roads, pedestrian walkways, children's play areas,
commercial premises, gazebos, green areas, among others) will be taken in charge by the City Council of the
Municipality of Santo Domingo Oeste.

� Solid�Waste�Management��

The collection of solid waste generated by residential units and urban and roadway amenit ies will be taken in
charge of theCity Council of the Munic ipalit y of San to DomingoOeste, which wil l be responsi ble for it s transfer to
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the Duquesa landf ill. However, the CAASD will develop awareness campaigns (in coordination with the
Municipality of Santo Domingo Oeste) for the population living in the surroundings of the canalson the importance
of adequate solid waste management.

On its side, the CAASD will be responsible for the management of solid waste generated as a result of the
maintenance wor k of stormwater drainage systems, sanitary seweragesystem and water suppl y networks, such
as cleaning waste from thesesystems, excavation waste, deb ris, among others.

For the management of this waste in the operation phase, the same criteria will be followed as during the
construction phase of the project.

� Transport�/Circulation�

The act ivities of periodic maintenance of the works during the operation phase will also involve the circulation of
trucks, heavyequipment, andvehicles on the access roadsand on the internal s treetsof the sectors of the project ’s
direct influence area. However, this increase of traffic will be smaller than in the construction phase of th eworks.

� Purchase�of�Materials�and�Goods�

During the operation phase, the CAASDwill need to use materials for the maintenance and repa ir of the
stormwater drainage, sewerageand drink ingwater supply networks such as:

· Galvanized steel ducts

· High densit y polyethylenepipes

· PVC pipes

· Valves, gaskets and accessories

� Workforce�

During the operat ion phase, the personnel who will carry out the maintenance work of the stormwater, sanitary
and drinking water networks will belong to the CAASD. The latter couldalso hire subcontractors for some works.

�
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� STAKEHOLDER�ENGAGEMENT��

This section lists and describes, according to the level and nature of their impact on the pr oject , the institutional
actors and commun ity organizations in the study area, as well as the informat ion and consultation activ ities that
have been carried out.

� National�and�International�Requirements��

� National�Requirements�

In the Dominican Republic, the part icipat ion of the populations affectedby the execut ion of projects is regulated
by the Regulat ions and Pro cedure for Public Consultation in the Environmental Assessment Process, prepared
by the Min istry of the Environment and Natural Resources, in order operationalize the mandate of Law 64-00,
which has community partic ipation in environmental protection as one of its principles ( See Chapter II on Legal
Framework).

The pur pose of the Ministry of the Environment and Na tural Resources, in preparing these regulati ons for public
consultations, was to ensure the viability of the objective formulated in the law that originated it (Law 64-00) , to
promote the effective participation of in terested parties and citizens in general towards the environmental
evaluation process of any infrastructure, indust ry or activity that requires to be evaluated due to it s environmental
impact.

This Public Consu ltationprocess consists, i n a nutshell, of a pro cess of gatheri ng the opinion and views of the
different stakeholders regarding the implementation of a project. For th is purpose, the regulation defines f ive
methods:

1. Information and/or dissemination of the project. The promoter of the pr oject wil l inform the communities
of impact through a mass means of social communication, within a period of no more than fifteen (15)
working days from the moment the application for authorization issubmitte d to the Minis try of environment
and natural resources.

2. Pub lic consultation. A public consultation wil l take place in infl uence of the pr oject, by open inv itat ion,
which will be published in a newspaper of national circulation and by the media that are appropriate for
the stud y area.This demand must be informed to the Directorate of Social Participation of the Minis try of
Environment and Natural Resources.

3. Stakeholder analysis. The level of interestand standpoint of any person or organization regardingproject
implementation wil l bedetermined.

4. Observations to the environmental studies. Oncea study has been carried out, it wil l bemade available
to interested parties,so that they can make observations andsuggestions, grant ing a periodof 15working
days, this period can be extended depending on the complexity and magnitude of the study. These
observations will f orm part of the information to be considered in the decis ion-making process on the
environmental authorization.

5. Pub lic Hearing. I t is the public consultation inst rument is coordinated by the Ministry, where the broad
par tic ipation ofstakeholders in a project, work or activity within the environmental assessment process is
allowed. This instrument is normally used in cases where a conflict arises th at could not be resolved by
the instruments defined previously .

� International�Requirements�

Inter national requirements for community participation are set out in the IFC Performance Standards, and thei r
Guidance Notes, which promote the participation of the affected population in decision-making processes that
affect them (see Chapter 2 onLega l Framework).
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� Approach��

� General�Objectives�

· Describe the stakeholders involved in the Stormwater and Sanitation Project of the Guajimía Canal and
its t rib utaries.

· Determine the type and degreeof interest of the stakeholders involved in the Stormwater andSanitation
Project of theGuajimía Canal and its t ributaries.

· Determine the degree of inf luence of the stakeholders involved in the Stormwater and Sanitation Project
of the Guajimía Canal and its tributaries.

· Determine the standpoint, either favorable or opposed, of the stakeholders involved in the Stormwate r
and Sanitation Project of the Guajimía Canal and it s tributaries.

� Methodology�

In or der to describe the stakeholder s involved in the Project; two criteria were used.

The firs t criterion refers to the natureof the stakeholders, whether they are public inst itutions or private, such as
affected people and project benefic iari es, or c ivil society organizat ions (CSOs). The second criterion takes into
consideration is the level of action of these sta keholders, whether they are f rom the neighborhood and the
municipality or whether they are public or private entities whose f ield of action transcends the project area.

Thus,according to the firs t criterion, itwas determined that stakeholders such as the Min istr y of the Environment ,
the CAASD, the City Council of the Municipality of West Santo Domingo, the National Housing Institute ( INVI),
theGeneral Directorate of Territoria lPlanning, the URBE office, among others, fall into the category of institutional
stakeholders of a public nature, wh ile stakeholders such as ne ighborhood councils , mutual societies, the
Community Houseof Just ice of Las Mahogany and the Association of the Physically and Motor Disabled, among
others, fall into the category of civil soc iety organi zations.

In addit ion, according to the second criterion, it was established that, with th e exceptio n of the Municipal Council,
al l institutional stakeholders of a publ ic natur e t ranscend the project area, both of the neighborhood and the
municipality, to wh ich some civil soc iety organizations, such as ASODIFIMO, are added.

On the other hand, the City Council, and organizations such as neighborhoodcouncils andmutua l societies, th eir
in fluence and relevance are limited to the loca l project area. In addit ion, each institution and organizat ion were
defined basedon its functions and/or attributions

To determine the degree of interest, the level of influence and the position regarding the project, dif ferent
stakeholders previo usly identif ied were interviewed (see Table 5-3), four (4) focus groups were held and some
questions were included in the survey form applied inMay, 2021.

The degree of interest in the project was established firstly from the degree to which its r ealization af fects the
stakeholders´ l ives and secondly on the will ingness of the stakeholders to see the projectbe car ried out.

The level of inc idence of the stakeholders was established from the degreeo f influence or power they exercise
regarding the project’s implemen tation, us ing a scale of low, med ium, and high. Stakeholder standpoint with
re spect to the project was determined from the analysis of the answers to the questions contained in the
in terviews, focus groups and in the applied survey.

The standpoint of stakeholders impossible to contact or conduct interviews (President and Congressmen), was
determi ned based on informat ion contained in the national press (Annex 3.1. Extract of information in nationa l
newspapers on loan approval to start the project).
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In other cases, when conducting formal interview was not possible, stakeholders were contacted by tele phone.

� Stakeholder�Groups�

Table 5 -1 shows the stakeholders, organizations or institut ions inte re sted inPro ject, wi th basic information, the
degr ee of influence they exert or may exert, their standpoint or type of i nterest in the project and the degree of
in terest they may have in its development.

In the key stakeholders presentation, the degree of interest in the realizat ion of the pro ject is p rioritized, which
determi nes that it is the stakeholders most affected by the present s ituation of the canal, that is, the communities
of the neighborhoods and their repr esentatives, who occupy a place of first order, above thedegreeof i nfluence
or power that one has for the execut ion of the same proje ct .

Therefore, Table 5-1 begins by presenting and describing the communities surrounding the Guajimía Canal and
its tributaries, followed by a description of the neighborhood councils and other community organizations. It then
moves by showinga descriptionof the institutional actors whichmay have more influence.

Both the degreeof interest and influence were defined as high, mediumand low.

Below the table is a more detailed description of some of the actors included in it, whose relevance warrants it.

Table�5-1:�Community�Sta keholders,�Organizations�and�Institutions� Interes ted�in�the�Guajimía�Canal�
Storm�Sanitation�and�Sanitary�Project� �

Key�Stakeholders�
Description,�Degree�of�Inf luence�and�Type�of�Interest �in�

Project�
Level�of�Interest�

Civil�Society�Stakeholders�

Communi ty stakeholders in
the Guajimía Canal
environment

The inhab itan ts of the neighborhoods around the Guajimía Canal
and its tr ibutaries are the most interested in the project. Their
in fluence on it is c arried out through the organizations that
represent them and assemblies that are periodically held to
discuss aspects related to the pro ject. The creation of a "d ialogue
and participa tion roundtable" promoted by CAASD's social
di rectorate tends to enhance communi ty participat ion and,
consequently, the community's influence on the project's
deve lopment. Within the population of the communities
surrounding the Cana l de Guajimía , special attent ion should be
paid to the population that is likely to be disp laced.

High

Block of Neighborhood
Councils of t he Guajimía
Canal and its tributaries

It is a sec ond level organization that coordinates the work of the
di ffe rent neighborhood councils in the vicinity of the canal . It has
been the most active organ ization. Its interest is high and i ts level
of influence in the development of the project has also been high
in its a ll phases.

High

Communi ty stakeholders in
the ne ighborhood or
community where the
population is to be displac ed
by the project.

The population relocated in the Guajimía I pro ject corresponding
to Phase I of the project is the receiving communi ty of the
popula tion to be disp laced in Phase II , since the land where the
housing buildings will be constructed is located in an area close to
this pro ject.

High
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Key�Stakeholders�
Description,�Degree�of�Inf luence�and�Type�of�Interest �in�

Project�
Level�of�Interest�

Neighborhood Liber tador
Council de Herrera

For the Storm and Sanitary Drainage of theGuajimíaCanal Phase
II, the ne ighborhood council of Libertador de Herrera is a major
player, as indeed it has been, for the inhabitants of the
surroundings of t he cana lE l Indio, since it has been an inter locut or
of the demands and community cla ims. Its level of incidence is
medium.

High

Neighborhood Liber tador
Council de Buenos Aires

For the Storm and Sanitary Drainage of theGuajimíaCanal Phase
II,, the board of residents of BuenosAires de Herrera is anactor of
the first order for the inhabitants of the surroundings of the Canal
BuenosAires, since it has beenan inter locutoro f the demands and
community claims. Th is neighborhood, next to the Duar te
neighborhood, is a ffected by the Buenos Aires canal . It s level of
incidence is medium.

High

Neighborhood Council Barrio
Duar te

For the Storm and Sanitary Drainage of theGuajimíaCanal Phase
II, theneighborhood councilo f the Duar te neighborhood is a major
stakeho lder , as indeed it has been for the inhabi tan ts of the area
surrounding the cana l. This ne ighborhood, together with the
BuenosAiresneighborhood, is affect ed by theBuenos Aires cana l.
Its leve l of incidence ismedium.

High

Engombe Neighborhood
Board (El Aban ico)

The neighborhood council of the Engombe (El Abanico)
neighborhood is a major stakeholder for the Stormwat er and
Sanitation Project of the Guajimía Canal and i ts tributar ies, since
this ne ighborhood is located in the area of influence of the Canal
Ureña. Its level o f incidence ismedium.

High

Las Mahogany Neighborhood
Board

For the Storm and Sanitary Drainage of theGuajimíaCanal Phase
II, theLas Caobas neighborhood council is a major stakeholder f or
the inhabi tants of the Las Caobas and Villa Aura canyons . Its level
of in fluence is medium.

High

Las Mahogany Neighborhood
Board (Fri to Lay)

For Storm and Sanitary Drainage of the Guajimía Canal Phase II,
the neighborhood council o f the Las Caobas neighborhood known
as Frito Lay is an actoro f singular impor tance, because in this area
converge the cana ls Las Mahogany and Guajimía, causing it to
becomean area of great vulnerability to floods, so that numerous
structures have been identified in i t for resettlement purposes.
The ir leve l of influence is low.

High

Agrar ian City Neighborhood
Board (Manoguayabo)

Al though resettlement is not planned in this sector, since it is a
sectorwithmiddle-class inhabitants in which the housesare not on
the edge of the canal , however, the bad smell that dismisses the
cana l det ermines that the residents in this sector have a high
in terest in the sani tat ion project. They favor the project and their
degree of in fluence is.

High
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Key�Stakeholders�
Description,�Degree�of�Inf luence�and�Type�of�Interest �in�

Project�
Level�of�Interest�

La Rosa Neighborhood
Board

For the inhabitants of the La Rosa neighborhood, the san itary
solutions of the project, specifically of theEl Ind iocanal , represents
a solution for them, because this neighborhood is located in the
lower watershed of this cana l. This means that the d ischarge of
solid waste in the upper par t obstructs t he sect ion of the canal
al ready p lugged in the f irst phase of the project, causing flood ing.
They favor the project and their degree of influence is low.

High

Holguín-La Rosa
Neighborhood Board

As for the inhabi tants of the La Rosa neighborhood, t he project's
sanitary so lutions, specifical ly in the El Indio Derecho cana l,
represent s a s olution for the inhabitants o f the sub-ne ighborhood
known asHolguín, because th is sub-neighborhood is located in the
lower watershed of this canal. This means that the solid waste
dumpedin t he upper part obstructs the section of the canala lready
covered in the fi rst phase of the project, causing f lood ing. They
favor the project and theirdegree of influence is low.

High

La Nueva Rosa
Neighborhood Board

Th is is the same situation of the La Rosa neighborhood and the
Holguin sub-neighborhood. They favor the project and the ir degree
of in fluence is low.

High

La Al tagracia Neighborhood
Board

Al though no work will be carried out in this neighborhood, since it
is located in the lower watershed of the Guajimía Canal, the
sanitation works carried out will have a posi tive impact on the
qual ity of life of the residents of th is ne ighborhood. They favor the
project , a lthough they have not been invo lved and the ir degree of
in fluence is low.

Medium

El Café Neighborhood Board
Its si tuation is simila r t o t ha t of the La Altagracia neighborhood, so
it shou ld be posi tively impacted in the same way. They favor the
project and their degree of in fluence is low.

High

Dominican Association of
Persons with Physical-Motor
Disabilit ies (ASODIFIMO)

This entit y supports the implementa tion of the project and is very
in terested in the inclusionand accessibility approaches for people
with d isabil ities be ing considered in the pro ject. Its degree of
in fluence is low.

High

Relie f Societ y El L iber tador
de Herrera

Mutual societies are a form of organizat ional of mutual support that
exist in urban and rural areas of the Dominican Republic.Many of
them have premises that are normally used as community halls.
Th is is the case of the Sociedad de Soc orro El Libertador de
Herrera . I ts degree of influence is low.

High

Relie f Societ y Buenos Aires
de Herrera

Mutual societies are a form of organizat ional of mutual support that
exist in urban and rural areas of the Dominican Republic.Many of
them have premises that are normally used as community halls.
Th is is the case of t he Sociedad de Socorro Buenos Aires de
Herrera . I ts degree of influence is low.

High
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Key�Stakeholders�
Description,�Degree�of�Inf luence�and�Type�of�Interest �in�

Project�
Level�of�Interest�

United Citizens Mutua l Relief
Society (Duarte
neighborhood)

Mutual societies are a form of organizat ional of mutual support that
exist in urban and rural areas of the Dominican Republic.Many of
them have premises that are normally used as community halls.
Th is is the case of the Sociedad de Socorro Ciudadanos Unidos
(bar rio Duarte). Its degree of influenc e is low.

High

Church of God Buenos Aires

Churches bring t ogether members of thecommunities, cont ributing
to social cohesion. As they meet regularly, they cons titute suit able
in formation mechan isms t hat could be useful fo r communication
between the management of the Stormwaterand Sani ta tion of the
Guajimía Canal and its tr ibutar ies Project, and the surrounding
neighborhoods. Supports t he pro ject . Its degree of influence is low.

High

Church Rosa de Sarón

Churches bring t ogether members of thecommunities, cont ributing
to social cohesion. As they meet regularly, they cons titute suit able
in formation mechan isms t hat could be useful fo r communication
between the management of the Stormwater and Sanita tion
Project of the Guaj imía Canal and its tributaries Project, and the
surrounding neighborhoods. Supports the pro ject. Its degree of
in fluence is low.

High

San Francisco Javier Catho lic
Parish(Buenos Aires de
Herrera)

Churches bring t ogether members of thecommunities, cont ributing
to social cohesion. As they meet regularly, they cons titute suit able
in formation mechan isms t hat could be useful fo r communication
between the management of the Stormwater and Sanita tion
Project of the Guaj imía Canal and its tributaries Project, and the
surrounding neighborhoods. Supports the pro ject. Its degree of
in fluence is low.

High

Living with Dignity Foundation
It is a long-stand ing enti ty in the area that does social assistance
work. It supports the pro ject, although its impact is low.

Medium

Evange lica l Church, Loyola,
El Abanico de Herrera

Th is church of fers religious services to the communi ty in several of
the pro ject's impact zones. This includes psychological services
provided by thechurch itself. Its level o f impact is low.

Medium

Catholic Church, West
Vicar ial Catechetical Coord.

The Cathol ic Church community in the area is very interested in
the completion of the Guajimía project, especial ly in the opinion
that it should beg in where Phase I left off. They be lieve t hat the
project should not leave any pending canals. They have little
impact on the Project .

High

Catholic Church

Churches bring t ogether members of thecommunities, cont ributing
to social cohesion. As they meet regularly, they cons titute suit able
in formation mechanisms they are idea l information mechanisms
that could be usefu l for communication betweent he management
of the St ormwater and Sanitation Project of the Guajimía Canal
and its tribu tar ies management and the surrounding
neighborhoods. Supports t he pro ject . Its degree of influence is low.

High
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Key�Stakeholders�
Description,�Degree�of�Inf luence�and�Type�of�Interest �in�

Project�
Level�of�Interest�

Communi ty House of Justice,
Las Caobas, Gerente

High interest in the sanit ation project and in being able t o contr ibute
to it from the Communit y House, t o educate and suppor t families
in thei r social responsibili ties and to serve in the mediation of
conf licts that arise. They propose to give the houses to the family,
to the couple and not to one pers on, to faci litate the pro tection of
the family's property. Because of its range of action and
specialized personnel, its impact on the project can be very
posi tive . Its degree of influence is medium.

High

Public�Institutional�Stakeholders�

Corpora tion of the Aqueduct
and Sewerage of Sant o
Domingo (CAASD))

It isthe executing entity o f the project and there forehas thehighest
level o f influence.

High

City Council of the
Municipali ty of Santo
Domingo West, mayor

Fi rst-order actor g iven that it is the body that manages the
envi ronmental management f actorst ha t impact thequa lity o f l ife of
the inhab itants of the municipa lity in general and of the area of
in fluence of the pro ject in particular, as well as the strategies f or
the deve lopment of their social and economic li fe. The most
important factor tha t makes them a first-o rder actor, both in terms
of interest and in fluence or power, isthe fact that they are the ent ity
in charge of solid waste management, a variab le without whose
solution it is imposs ib le to complete the project's sanitation work.
Its leve l of influence is high.

High

Economic andSocial Counc il
Municipali ty Santo Domingo
West

Participation mechanism established by municipal law to promote
community participa tion in the management o f municipa lit ies. Its
re levance for the Stormwater and Sani tation Project of the
Guajimía Canal is given by the fac t that it i s a mechanism oriented
towards the in tegra l development of the municipality of Santo
Domingo West, promoting thepar ticipa tion of the organiza tions of
the civil society organizations . So far there has been no
involvement in theproject. Low level of incidence.

Low

Presidency of the Republ ic

The Presidency has been a major player in the project, and its
in terest is evident in the fact that, in addition to motiv ating the
congressmen of t he governing party to approve the loan
requested, i t orderedthe inclusion in the nationa lbudget of the item
for the in itiation of the environmental impact study. The leve l of
in fluence is high,

High

Vice-Min istry of Terr itorial
Plann ing (VODT)

It is a unit of the Min istry of Economy, P lann ing and Development.
Since the land use p lanning bil l is not yet in force, its degree of
in fluence is low; however, the experienc e of its technical team can
be valuable, so it s accompaniment is recommended.

Low

Senate of the Republic ,
Presdencia

The loan that wi ll make th is pro ject possible was approved in the
Senate . High leve l of influence.

High
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Key�Stakeholders�
Description,�Degree�of�Inf luence�and�Type�of�Interest �in�

Project�
Level�of�Interest�

Chamber of Deputies,
Presidency

The loan that wi ll make th is pro ject possible was approved in the
Chamber of Deputies. High level o f influence.

High

Ministry o f Environment and
Natural Resources

Agency responsib le fordeveloping, implementing , and supervising
nationa l policies on t he national environmental and natural
resource, promot ing and s timu lating activities for their
preservation , pro tection, restorat ion , and susta inable use. Th is
ministry is a key stakeholder f or the Stormwater and Sanita tion
Project of the Guajimía Canal, since accord ing to Law 64-00 th is
ministry supervises complianc e wi th standards rela ted to the
envi ronmental impacts (physical and socia l) that the project will
cause and t he measures to prevent and mitiga te them. I ncidence
level is high.

High

National Housing Instit ut e
(INVI)

It is the governing body for pub lic policies related to housing.
However, as far as is known, it has had no influence on the project.

Low

Executing Unit for the
Rehabil itationof
Neighborhoods and Envi rons
(URBE)

It is unknown if she has been summoned as a c ompanion in the
resettlement process but having led the last reset tlement
processes in the country (La Barquita and Domingo Savio) is a
good credential. It does not seem, however, to have any degree of
in fluence on the pro ject.

Low

Senate of the Republic .
Senator of the Provinceof
Santo Domingo

Currently the province' s t op leg isla tor. Being interested in the
deve lopment of the province, his support fo r the project is
signi ficant, as indica ted by having assumed the submission of the
World Bank loan forapproval in theSenateof the Republic and his
attendance at the presentation ceremony on the progress of the
project carried out by the Director of the CAASD Felipe Suberbí,
on June 22, 2021. Their degree of in fluence has been h igh in the
approval phase.

High

Deputy Sant oDomingo West

Congressman of the municipality of Santo Domingo West who
assumes and suppor ts a pro ject tha t influences the improvement
of the qual ity of life of a high percentage of the popu lation he
represent s. His degree of influence has beenh igh in the approval
phase.

High
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Key�Stakeholders�
Description,�Degree�of�Inf luence�and�Type�of�Interest �in�

Project�
Level�of�Interest�

Deputy Sant oDomingo West

Congressman of the municipality of Santo Domingo West who
assumes and suppor ts a pro ject tha t influences the improvement
of the qual ity of life of a high percentage of the popu lation he
represent s. His degree of influence has beenh igh in the approval
phase.

High

Deputy Sant oDomingo West

Congressman of the municipality of Santo Domingo West who
assumes and suppor ts a pro ject tha t influences the improvement
of the qual ity of life of a high percentage of the popu lation he
represent s. His degree of influence has beenh igh in the approval
phase.

High

Deputy Sant oDomingo West

Congressman of the municipality of Santo Domingo West who
assumes and suppor ts a pro ject tha t influences the improvement
of the qual ity of life of a high percentage of the popu lation he
represent s. His degree of influence has beenh igh in the approval
phase.

High

Government of theProvince
of Santo Domingo

The governor is the main representative of t he central government
in the province, and his support and assistance are impor tant.
However, in the case of Santo Domingo province, the governor's
re levance is not simi lar to that of provinces in the in ter ior of the
country because, since the governor's functions are essential ly
represent ingof the executive power, these are often not necessary
in the case of locali ties, such as SantoDomingo province, close to
the Nationa l District, wh ich is where the headquarters of central
government is located. Supports the project, its degree of influence
is low.

High

Ozama Regional Civil
Defense

Its re levance is given by the fact that flooding frequently occurs in
the Canal . It supports the pro ject, its in terest is high, i ts influence
is low.

High

Santo Domingo WestCity
Hall, Vice Mayor

Al though Doña Felipa is cur rently Deputy Mayor, she is a
legendary politica l andcommunity leader of more than 50 years in
the municipa lity. She intervened in part of thecanal problem when
she was a was a Memberof Par liament, in a so lution that is still in
good condit ion. She proposes that one- room houses should not be
built in the project because they do not cons titute asolution for the
fami lies of the sector and promotes overcrowding. She also
believes t hat empty spaces should not be left wi thout a regulated
use, to avoid invasions and privatizationof pub lic space. Her level
of impact on the project is low.

High
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Key�Stakeholders�
Description,�Degree�of�Inf luence�and�Type�of�Interest �in�

Project�
Level�of�Interest�

Pedáneo Mayor o f El
Libertador de Herrera

For the mayor, it is essential to fin ish the project, especial ly what
was left unfinished inPhaseI. The communit ysupports the project,
al though there is a lot of mistrus t, because there have been many
years of wa iting. That is why it is important to report on progress
and problems, and that information is not kept in some areas. Low
level o f influence.

High

Juan BoschElementary
School, Herrera, Principa l

Pr ior to Phase I, the schoo l was in a rented wooden building. The
school is now located on theo ld c ourse of the canal on Anacaona
Street. However, the slopes of Phase I of the project have caused
in festations of cockroaches and other vermin to invade the area
and the school. The occupat ion of public spaces makes it difficu lt
for children touse the few sidewalks and there are many accidents
for that reason. It is import ant fo r the authorities to regulate . Their
level o f influence is low.

High

Vedrunas Basic School,
Herrera , Director

A signi ficant portion of theschool population they serve is a ffected
by flooding andpollution from theunf inished Phase I Project. They
consider i t import ant to preserve pub lic spaces for community use
and to avoid invasions that privatize these new spaces, making
community l ife even more diff icu lt. Their level of incidence is low.

High

Public Health Area VII
It is the managing body of the hea lth policy in the municipa lity, so
the role it can play in integral so lutions l inked to the pro ject is vita l.
It has a low degree of incidence.

High

General Directora te of
Cadastre

Its main function is to carry out the inventory of al l the country's
real estat e in i ts physical, economic and legal aspects. It is a
re levant actor in the rea l esta te appraisal process. Its incidence is
high .

High

Economic�Stakeholders �

Herrera Industrial Association

The re levance of this associat ion transcends the scope of the
municipal ity ; however , it is histor ically linked to it. Its past president
is the current senator of the province of Santo Domingo. In
addi tion, due to it s proximi ty, a part o f the workers of these
industr ies reside in themunicipality and some of the effects o f the
execution of the project, such as it s effect on theroads, will have a
posi tive in fluence. It f avors the project. Its degree of influenc e is
low

High

El Primo Companies, Buenos
Aires, Herrera, President

He is very in terested in the projec t; hebel ieves it is very important
for the community. Concerned about the amount o f plas tic o f the
so-called ''fon' ', which appears in the cana l, he unders tands i ts
or igin may be from companies that are in the upper part, he
believes it is necessary toregulate. Heunderstands that the project
shou ld invest in socia l issues, community sanit ation, education.
Contributes to improve the wast e co llection system. Helps the
community generat e inc ome. His degree of impact is low.

High

�

�
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Communities�affected�by�the�Current�Situation�of�the�Canal�

The peop leaffected by physical and economic displacement and the beneficiaries of the sanitation wor ks in the
communit ies located in the vic inity of the cana ls r epresent the most relevant stakeholders of the Guajimía Canal
and its tributaries sanitation project; they are the ones who suffer from the current situation and therefore have
thegreatest interest in the successful implementation of the project.

As indicated, this project directly impacts the entire urban area of the mun icipality of Santo Domingo West,
because the Guajimía Canal and its tributaries (Las Caobas, Vil la Aura, Buenos Aires, El In dio and Ur eña) run
through the entire area, affecting different aspects (sanitation, health, education, roads, vulnerability to
atmospheric phenomena, among others) of the lives of the inhabitants of the mun icipality.

Within the neighborhoods that are direct ly impacted, the project will impact population because of the need of
remove land, clean the canals and relocate population.These impacts will occur in the neighborhoods of Buenos
Aires, Duarte (Canal Buenos Aires), Herrera (Indio Derecho), Engombe (Canal Ureña) and Las Caobas (canal s
Las Caobas andVilla Aura) . In other neighbor hoods such as La Rosa, Ciudad Agraria, La Altagracia and Santo
Domingo Country Club (El Café), the re will be no direct relocat ion of fami lies and economic units, but they will be
directly influenced by the sanitation works.

Although the interest related to the pr oject may be as diverse as the population that inhabits the territ ory, it i s
pertinent to dis tinguish some of them, especially those that have potential of generating conflicts . Among these,
the following can be ment ioned:

· I nterests associated with family units res iding in their ownunitary structure housing.These are the cases
of familie s residing in individual houses of which they are the owners.

· I nterests associated with family units residing in their own apartments.

· I nterests associated with family units res iding as tenants, who are sometimes threatenedby landlords to
evic t them f rom their homes and assume thesocial benefits that wou ld otherwisego to tenant.

· I nterests associated with homeowners who do not res ide in their homes.

· I nterest associated with business units in owned propert ies.

· I nterest associated with economic units in leased properties.

· I nterests associated with economic units within the home.

· I nterests associated with persons involved in real estate inheritance l itigation.

Civil�Society�Organizations�

Civil society organizations ( CSOs) are associative forms around which c itizens organize themselves to achieve
certain objectives, whether part icular or general. Th is category includes both NGOs and community-based
organizations.

The impor tance of these organizations lies in their role in strengthening the social fabric of a community. They
can be issue-orie nted depending on the objectives that give rise to them, including educa tional, scient ific ,
sanitation, gender, generational, community development, promotion of rights , etc.

Becauseof their s trong presence in the study areaand their active involvement as key actors in the sanitat ion of
theGuajimía Canal and its t ributaries, it is pert inent to parti cularly describe the neighborhood councils.

Neighborhood�Councils�

In the Dominican Repub lic , neighborhood councils are the main forms of associat ion aimed at promoting
communit y partic ipation in problem solving and meeting needs. Problems related to environmental quality, such
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as waste disposal, pollution and the use of public p laces are among the issues associated with this type of
organization.

They collaborate with munic ipal authorities i n the supervision of construction s ites, cit izen education,
environmental sanitation services, preventivehealth, cleaning, planning, care and use of public spaces.

Althoughnei ghborhood councils are not included in the pr ovisionson community partic ipation of LawNo. 176-07,
on theNational District and the munici pa lities, it is through these organizations that this participation has mostly
become effective in most of the municipalities of the DominicanRepublic.

The firs tmanifestations of these organizat ionscan be found in the municipal administrationof the National District ,
during the peri od 1978-1982, under the direction of the late Dr. Pedro Franco Badía, who a month after being
sworn in as trustee (today mayor) of the National Dist rict , swore in the first boar d of directors of a neighbo rhood
council, which was the NeighborhoodCouncil of the Buenos Aires deHerreranei ghborhood,a neighborhood that
then belonged to the National District.

From that moment on, th e neighborhood councils began to spread throughout the nati onal ter ritory , becoming
in terlocutors of many mun icipal authorities on behalf of the commun ities where they operate.

Therea re cases, such as theCity Council of the National Dist rict and other localities in the country, in which the
neighborhoodcouncils have reachedsuch a level of instit utionalit y, that some of them have drawn up regulations
assigning to the neighborhood councils powers that are contemplated in Law 176-07 on Municipalities, for
in stance;

In the case of the National Dist ric t Regulations, its objectives inc lude the following:

"To encourage the organized community to con tribute with the municipal authorities in the supervision of the
construction of wor ks and the services of the cabildo to the sector, in th e programs of citizen education,
environmental and neighborhood sanitation, preventive health, hygiene,urbanpla nning and careand useof public
spaces."

“To i ntegrate th e community in the preparat ion of thepartic ipatory budge to f the City Council, in relation to works
and ser vices of the sector.”

“That the community partic ipates through its representatives in the activities of the Community Council of the
sector". (1) Regu lations of the NeighborhoodCouncil of the National Dist rict, May 2008.

As can be seen, these ar e powers contemplated in the provisions on community participation contemplated in
Law 176-07. ”

The fact that neighborhood councils are perceived positively in the commun ities studied may contribute to the
need for neighborhood councils to play a role beyond that of channeling community demands.

Las�Caobas�Community�House�of�Justice�

Although some social organisation are interested in participating in this analysis to help certa in sectors, such as
thedisabled and others, it is important to highl ight the role that th e Casa Comunitaria de Just icia de Las Caobas
can play in the project, due to its level of institutional development and service to the community .

This entity is dedicated to the mediation of confl icts, to the education of citizens for the proper management of
their duties and citizens rights. It has offered to contribute to the educat ion and training of families in relation to
their economic rights. And, in this way, to help prevent undesirab le behavior of parents who leave their family in
distress, by sel ling the goods they receive. This is a problem that the Community House frequently handles. It
offer s it s col laboration to the Project.
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� Public�Insti tutional�Stakeholders�

In the Dominican Republic , the different public entiti es that prov ide services aimed at respond ing to health,
education andsanitation needs are the National Health Serv ice, the Minis try of Education, the municipal councils
and the loca l aqueduct and sewer agecorporations or, in failing that, the Na tional Institute of Dri nking Water and
Sewerage (INAPA).

Both theNational HealthSe rvice and the Ministry of Education report directly to the centr al government, while the
lo cal aqueduct and sewage corporations are decentralized bodies and the municipalities are autonomous local
authorities.

The Metropolitan� Regional � Health� Service is the instance of the National Health Service to which the
municipality of Santo Domingo West belongs to.

To this instance are at tached the Municipal Hospital of Engombe, the Municipa l Hospital Las Caobas and the
Regional Hospital Marcelino Vélez, located in the urban area of themunicipality .There are also pr imary healthcare
centers, located in different nei ghborhoods of the urbanarea and sections of the rural area.

Educational�District�15-05 is the regional entity of the Ministry of Education that coordinates educational centers
in themunicipality of Santo DomingoWest. It has 120 public and 272 private education centers.

The Municipal� Council� of� West� Santo� Domingo is the public institution tha t is responsible for providing
environmental san itation se rvices, especially in relation to the collection and d isposal of solid waste, prevent ive
heal th, sanitation, planning, careand use ofpub lic spaces throughout the urban and rural areas of the municipality
of West Santo Domingo.

According to it s Munic ipal Development Plan 2016-2020, the City council of Santo Domingo West has an
adminis trative structure made up of 2,092 employees, being its last executed budget greater than RD$1,007
million pesos, of which approximately 30 mill ion is dedicated to the municipal participatory budget.

In addition to fulfi lling its main function related to the municipality's sanitation, the munic ipalit y develops various
programs, including gende r v iolence prevention, and has a women's ass istance depa rtment with ten (10)
employees.

The Santo�Domingo� Aqueduct� and� Sewer� Corporation� (CAASD) is a public serv ice entity that constitutes,
together with the municipalit y and the communities of the neighborhoods involved , the main a ctors of this project.
In its digital portal, theCAASD defines itself as ".. . anautonomous public service institution, whosemain objective
is to develop and implement adrin king water supply plan and the collection, treatment anddisposal of wastewater
in the c ity of Santo Domingo and some surrounding towns, being in charge of the administratio n, marketing,
maintenance, operat ion and expansion of the aqueduct and sewerage systems in it s areaof influence".

The Ministry�of�Environment�and�Natural�Resources is the public entit y responsible for developing, implementing
and supervis ing national polic ies on environment and natural resources. It was created by General Law64-00, of2000,
on Environment and Natural Resources.

Among the various functions assigned to it by law that gave rise to it, the following are particularly relevant to the
Stormwater and Sanitat ion Project of the GuajimíaCanal and its tributaries:

· Seek the progressive improvement of the management, administration and regulation of soil, air, and water
pollut ion, for the conservationand improvement ofenvironmental quality.

· Develop standards, reviewexis tingones, andmonitor the effective implementation of legislation to ensure the
conservationand sustainable use of natural resources and improve thequality of theenvironment.

· Guide, promote and stimulate in private institutions, community and non-governmental organizations, the
activities of preservation, restoration, conservation and sustainable use of the environment, as well as the
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protection of natural resources, adapt ing their activ ities to the policies, objectives and goals envisaged for
environmentand natural resources.

· Promote the integration ofc ivi l society andcommunity organizations into plans, programs and projects aimed
at preserving and improving the environment.

· Control and prevent environmental pollution at emission sources, establish environmental standards and
general environmental regulat ions, to which human settlements, mining, industrial, transportation and tourism
activities must be subjected; and in general, any service or activity that may generate, directly or indirectly,
environmentaldamage.

· Evaluate, monitor and supervise environmental risk factors and those that may influence the occurrence of
natural disasters and directly executeor in coordinat ion with other relevant institutions, actions aiming at them
their consequences.

The Civil�Defense is an institutional actor whose function is defined by Law 147-02 on Risk Managemen t. Its
main objective is to guarantee the safety of the popu lation against events caused by floods, earthquakes, storms,
hurricanes, f ires, shortages or defic ient distribution of material supp lies, and others. In other words, it oversees
thedevelopment of act ions aimed atguar anteeing the well-being of the population, that is, the sa feguarding of life
and property in circumstances of disasters. Althoughas an institution it has a public character, it is closely linked
to c ivil society organizat ions through the creation of local vo lunteer committee s. The municipality of Santo
Domingo has a structure made up of 252 vo lunteers, distributed in its neighborhoods, especially in those located
in the sur round ings of the Guajimía Canal and its tributaries, wh ich are the most frequently exposed to flooding
disasters.

The National�Housing�Ins titute�(INVI) is the governing and regulating inst itut ion of the housing sector in the
Dominican State, created by Law No. 5892 of 1962. It is autonomous, although it is subject to the prov isio ns of
this Law and the regulations issued by the Executive. Its purpose is to prov ide solutions for housing def icit in the
country through the construction of social housing.

The Executing�Unit�for�the�Redevelopment� of�Neighborhoods�and�the�Environment�(URBE)

Having as a precedent the Decree201-14, of 2014, which created the Executing Unit for th eReadjustment of La
Barquita and Surroundings, its scopeof action grew with the Decree 192-21. Its main funct ion is the
re settlemen tof irregular human settlements that are highly overcrowded andexposed to flood risks

� Stakeholder�Information�and�Consultation��

This section lists the activities carried out to inform the communi ties about the implementation of the pr oject, as
well as the consultation pr ocess (interv iews and focus groups) with relevan tpr oject stakeholders.

� Activities�Carried�Out�for�the�Phase�II�Proposal�

For the realization of the Environmental and Socia l Assessment Study and the Phase II Resettlement Action Plan
, between the end of 2007 and the beginning of 2008 several consultation act ivities were carried out with the
potentially affected popu lation, to inform about the project and the compensat ion measures, in addition to
re sponding to the concerns they had.

Part of the consulta tions were addressed to the general population, who res ided in the canals, for wh ich th ree
meetings were held. Anothermeeting was held with communit y leaders f rom the project's areaof influence.

As Phase I of the Project was ongoing, work was done through mechanisms such as the Social Of fice, which
became a means to provide informa tion on this new Phase II on a permanent ba sis .



AECOM Stormand Sanitary Drainage of the Guajimía Canal Phase II

Project - Update of the ESIA and RAP
Ref.: 60654897

September 2021 73

Since then, and until thepresent time, the communit y has had no new informat ion about the project, which is why
disbelief prevai ls when they hear about Phase II, although it is the desire of most of the r esidents that theproject
concludes what was once started.

� Presentation�of �the�Project �by�the�CAASD�

The CAASD, as the entity promoting the P roject , announced to the res idents the resumptio n of the studi es for
Phase II in three of the crit ical points of the Guajimía canal, where its gene ral director, Eng. Felipe Subervi,
answered some questions from the media and the residents.

On the same day, May 5, 2021 in theafternoon, a meeting was held at the premises of the Socie dad de Socorro
Ciudadanos Unidos, located in the Duarte neighborhood, in order to provide more detai ls to the residents about
the project and respond to their concerns, by CAASD and AECOM-EMPACA. A transcript of the presentation to
the community in Barrio Duarte is presented in Annex 3.2.

Subsequent ly, another meeting was held at the Buenos Aires de Herrera Mutual Aid Society on June 17, with
another group of residents and community le ader s from the project's impact area. A transcript of the presen tation
to the community in Buenos Aires deHerrera is presented in Annex 3.3.

� Consultation�with�Key�Stakeholders�

� Indi vidual�and�Group�Inte rviews�

For the stakeholder consultat ion, 30 indiv idual interv iews and 8 group interv iews were conducted with key
in stit utional and organizational stakeholders for the project, whichare detailed in Table 5-2 below.

For civi l soc iety stakeholders, especially neighborhood counci ls in the project's area of i nfluence and theprivate
sector, the main concerns and suggestions are the following:

i) That housing units should be delivered to families affected by the project.

j) That the work should be continued where Phase I of the Project lef t off, tha t the unfinished canals should
becompleted.

k) The right of the women and children to own the property received should be guaranteed, compared to the
cases of some parents who indiv idually dispose of these assets.

l) Social investment is made in educating families about their duties and rights.

m) Impr ove the solid waste collectio n system in the municipality , to prevent some residents from breaking
the canal and continue to throw garbage into it.

n) Necessar y measures shoul d be taken to avoid the occupation of the new public spaces created by the
project, as seen inPhase I, privatiz ing theuse o fspaces and hindering the lif e of the communit y.

o) It is suggested to avoid the const ruction of one-bedr oomhousing, as they will contr ibute to overcrowding,
incent ivize the sale of apartments by families that do not fit in them and ar e counterproductive for the
purposes of family development.

p) There is a high level of concern among tenants in the Project's impact area, due to the traditional behavior
ofsome landlords to forc ibly evic t them to receive the benefits that would otherwisebe given to them.

For the state's instit utional stakeholders, the i nterests are diverse, although all agree on the importance of the
project. The CAASD is leading this init iative. However, as in the pr ev ious experience of Phase I, without strong
support from other institutio ns, especially theMunic ipality of West Santo Domingo and other institutions that can
add techn ical and pr ofessional capacities, such as the Vice-Minist ry of Territoria l Planning and Deve lopment, INVI
and URBE, the occupationof public spaces andother undesired consequences for the majority of the population
observed previously could be repeated.

Annex 3.4 presents the Stakeholder Interview Guides.
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Table�5-2:�List�of�Annexes�with�Transcripts�of�some�of�the�Institutional��
and�Civil�Societ y�Stakeholders�Interviewed �

Annex�Number� Organization/Institution Person�interv iewed Function�

3.5 CAASD
Juan Francisco
Campusano

Sub-d irector

3.6
Municipal ity of Santo Domingo
West

José Andújar Mayor

3.7
Municipal ity of Santo Domingo
West

Fel ipa Gómez Deputy Mayor

3.8
Vice-Ministry o f Land
Management

Domingo Matías Deputy Mayor

3.9 Juan Bosch Elementary school Antonia Castillo Director

3.10
Básica Vedrunas Schoo l,
Herrera , Principal

Belkis Hernández Director

3.11 Pub lic Health AreaVII Dr. Luis Espinal Director

3.12
Block of Neighborhood
Counci ls of the Guajimía canal
and i ts tributaries

Ángel For tuna, Roberto
Báez

President and vice-
president

3.13
Neighborhood Council
Libertador de Herrera

Juan Urbáez President

3.14
Neighborhood Counci l Las
Caobas

FaustoMiranda President

3.15
Neighborhood Council Ciudad
Agraria (Manoguayabo)

Rubén Ramírez President

3.16
Pedáneo Mayor of El
Libertador de Herrera

Cristino Collado
Pedáneo Mayor of El
Libertador de Herrera

3.17 Neighborhood Council La Rosa David Cruz President

3.18
Neighborhood Council
Ho lguín-La Rosa

Esther Villanueva President

3.19
Neighborhood Council La
Nueva Rosa

Samuel Carrasco President

3.20 Neighborhood Council El Café Tomás Aquino President

3.21
Dominican Associa tion of
Persons wi th Phy sical -Motor
Disabil ities (ASODI FIMO)

María Leon idas Recarey y
Luz Manuela Reyes

Executived irector

3.22
Communi ty House of Justice,
Las Caobas

Carmen Victoriano Manager

3.23
El Primo Companies, Buenos
Ai res, Herrera

Teodoro Adón Pres ident

3.24 Living with Dign ity Foundation Dra. Ana Lora Director

3.25
Evange lical Church, Loyola, El
Abanico de Herrera

Maritza Agramont e Pastor

3.26 Catho lic Church Damaris Boni lla - -

3.27 Affected by the Guaj imía Canal Erika María BierdAracena --
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� Consultation�t hrough�the�Applied�Survey�

OnMay 13, 14 and 15 of 2021, a survey was conducted among 393 residents living in the Project's impact area
to gather their suggestions and opinions on Phase II of the Project. As expected, all of the respondents favored
theproject.However, some of their concerns are si milar to those expressed by the social organizations:

g) That the garbage collecti on system in the mun icipality should be improved.

h) That Phase 1 should be concluded. That social investment should be made in the Pr oject , by educating
and accompanying the population.

i) That the treatment plant should be built.

j) That families located on the banks of the canal should be relocated.

k) That the spaces freed by the Project for pub lic u se should be preserved.

Most of these responsibilities correspond to both the CAASD and the Municipal Council. Therefore, a strong
in stit utional alliance is required to meet thesedemands.

� Focus�Groups�

As part of the consultat ion process, four focus groupswere conducted. The first twoon June 11, 2021with families
from the Guajimía I and Guajimía II housing developments, which were resettled as part of Phase I of the project .
The objective was to address the experiences i n the relocat ion process, with the aim of learning from these
experiences in order to replicate the positive elements and correct the mistakes made. In Annex 3.28, the
Guidelines for focus group with potential beneficiaries are presen ted.

Subsequent ly, on July 6, 2021, two more fo cus groups were held, this t ime with heads of families in the areas
affected of this second project phase.One of these focus groups washeld with women heads of household in the
affected area of the Ind io Derecho canal and the second with heads of families of both sexes, in the Buenos Aires
canal. The objectives of these meetings were to determine the perception of families in the affected area about
how the relocation process should be conducted, their expectat ions and recommenda tions, as well as an
evaluation of th e census process carried out.

Table 5-3 lis ts the focus groups conducted, referring to the Annexes where the respective transcripts can be
found.

Table�5-3: �Focus�Groups�Conducted�as�part�of�the�Consult ation�Process�

Focus�Group� Location� Date� Annex�

First focus group Resident ial Guaj imía I 11-6-21 3.29

Second focus group ResidentialGuajimía II 11-6-21 3.30

Third focus group Libertador deHerrera 6-7-21 3.31

Fourth focus group BuenosAires 6-7-21 3.32

The information obtained by means of these focus groups served main ly as a resource for triangulation of the
in formation obtained th rough the interv iews andsurveys, highlighting the following:

· The interv iewed expect the relocation wil l benefit families rea lly affected by the project, demanding to
app ly measures to avoid that new houses are delivered with favorit ism to people who do not current ly
reside in theaffected area.

· Consider the opinions of the affected people during housing design, avoiding errors such as those found
in the GuajimíaI and I Ibuildings, where balconies werebuilt for the bedrooms and not for the living rooms.

· Avoid the constr uctionof s ingle-room houses.

· Concern that tenants in the affected area will be evicted by landlords so they can receive the benefits
otherwise owed to the tenants.



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

76 September 2021

· Need for c ivic education of people tha t will be relocated and definition of ru les of coexis tence in the
bui ldi ngs.

· Housing units should be built close to the places where they currently reside so as not to affect people
whohave their l ivelihoods in the same neighborhood .�

· To provide housing units on the f irst floor to those heads of households who have businesses in their
ownhomes . �
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� ENVIRONMENTAL�AND�SOCIAL�BASELINE�

This chap ter outl ine the main physical, biological, soci oeconomic, health and labour characterist ics of the project
area.

� Physical�Baseline��

The findings of the physical baseline of the ESIA conducted in 2008 were updated. It is important to note that
climate change and GHG emissions, which were not included in the first ESIA, wereadded to th e current ESIA.

� General�Methodology�

Methodologies used for describing thephysical baseline are brieflypresented at thebeginningofeachsub-sect ion.
The specialists involved in the field surveys were equipped with is a high-sensibilit y GARMIN personal GPS,
(model GPSMAP 64) and with a GLONASS receiver fitted with a Quadrifilar Helix antenna (Pho to 9 inAnnex 5).
All sampling sites were georeferenced with UTM coordinates of the WGS84 system in zone 19 of the norther n
hemisphere. This georeferenci ng method was also applied to the cartographic sheets that were originally made
with NAD 27 datum.

� Geology�

� Methodology�

The descript ion of the geological characteris tics of the region is based on reports from theGeothemat ic Mapping
Program of the Dominican Republic and on geologi cal maps from the National Geological Service (scale 1:
250,000). A stratigraphic column was drawn for the region to describe the ve rtical locat ion of rock units and the
tectonics.

The description of the geo logical characterist ics of theprojectarea was basedongeological maps (scale 1:50,000)
from the National Geological Serv ice (sheets San Cristóbal 6171-II and Santo Domingo 6271-II I) and their
re spect ive expla natory no te. The lithological characteristi cs at that l scale is useful to identify active
geomorphological processes in theproject area.

The maps representing the regional and local geology were dr awn at the 1:200,000 and 1:50,000 scale,
re spect ively.

� Regional �Geology�

Only traces of the most recent episodes of the evo lut ion of Hispaniola are v isible on the exposed rocks at the
surface. Bel ow the surface, materials dated from the origins of the is land (more than 130 million years) and are
re lated to the evolution of the Ca ribbean tectonics pl ate, from its beginning as a primitive arc of is lands, to it s
oblique collis ion with the North American tectonics plate and its translatio n movement along transcurrent fault sat
theplates boundary.

The materials from the Plioceneand Pleis tocene are the fundamental constituent of the Ca ribbean coastal plain,
whose outcrops near the edges of the plain show a paleo-relief modeled on Paleogene sedimentary rocks and,
especially , on igneous and metamorph ic rocks that form the subst ratum of the intensely deformed Eastern and
Central mountain ranges. The thicknessof th is Pli o-Pleistocene massif in unknownbecause its base has notbeen
founds in theproject area but according to estimate, it is probably between 100 and200 m. This massif includes
three geolog ical formations (Fm.) described as:
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· Yan igua Fm. is represented by a monotonous succession of marls deposited in a lagoon environment . It
covers a larger area in thenorthern sector of the Caribbean coastal plain. This fo rmation is att ributed to the
Pliocene-Lower Pleistocene. Towards the surroundi ng reliefs it intercalates with detrital layers, while
towards the south of the Caribbean coastal plain, there is a progress ive incr ease in the calcareous
in tercalations, giving way to the reef limestones of the Los Haitises Fm.

· Los Haitises Fm. is a 3 to 4 km wide strip located at the south of theprevious geological format ion (Yanigua)
and is also attributed to the Pliocene-Lower Pleistocene. It is a calcareous formation of reef origin, which
has a very characteristic appearance due to the eustatic changes and intense chemical weatheri ng
processes active in the region.

· La Isabela Fm. has a staggeredmor phology and is located between the previous geological formation (Los
Hait ises) and the Caribbean Sea. This formation is attributed to the Pleis tocene. This massif is represented
by reef limestones deposited by the migration of the coastline to the south.

Regional tectonics

The morphology of the Caribbean coastal p lain with its staggered continuity parallel to the coastline, maybe the
re sult of the eustatic-sedimentation dynamics and the generalized rise of Hispaniola during the Pliocene-
Quaternary, causing the consequent marine r etreat. In any case, the uplift of the plain takes placewithout any
fault activ ity . The uplift did not occur at the same rates in the different formations of the is land. In this sense,
despite the scarc ity of dating in Quate rnary materials, the data provided by the marine terraces associ ated with
the formations of La Isabela andLos Haitises,gives us indication on the uplif t and its el evation rates. It is estimated
that the uplif t the terrace south of th e study area occurred at anelevation rate of 0.14 mm/year.

This uplift has been maintained since the cessati on of deposition of the Los Haitises Fm., i.e., at least since the
Lower Pleistocene, but the imprecision about the age of the most recent carbonates within this formation leaves
estimates of up lift rates very open. The western sector of the Car ibbeancoastal plain in the Los Haitises Fm. has
thehighest elevation point at +70 m.

� Local�Geology�

The watershed of the Guajimía canal lies over marls and limestones surface materials (Annex 4.18 Geological
map of the study area) and have been correlated with the Yanigua Fm the Los Haitises region as described by
Brouwer and Brouwer (1982) . (Photo 20 in Annex 5). These rock outcrops are restricted to thenorthern sector of
the study area and to the valley slopes of the Guajimía canal near the 6 de Noviembr e highway. The outcrops
can’t be easily observed due to human activit ies (Photo 21 in Annex 5). In addition to marls and limestones as
thepredominant rocks, thin layers of sands and bioclastic and coral deposits have been observed.

The calcareous con tent increases toward the southern part of the Los Haitises Fm. whereas the marly texture,
gradual ly disappears. The difference betweenboth formations in terms of surface materia lschanges thedynamics
of surface runoff (Figure 6-1).
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Figure�6-1: Boundary�of�the�Yanigua��and�Los�Haitises�
�Formations�in� the�Downstream�Area�of�the�Guajimía�Canal�

Petrographically, the limestone layers show bioc lastic wackestones-packstones, with ahighly variable proportion
of allochems (30-70%), matrix (15-60%) and cement (0-45%), occasionally including quartz (<7%), glauconite
(<4%) and r ock fragments (<2%). Among the textural components, fossils predominate by far with a very high
proport ion of biomicrites (higher than 95%). Boundstones integrated by corals are occasionally found.

Despite the high degree of human act ivit ies, it is possibl e to observe the exposed Los Haitises Fm. in isolated
excavations iteswhere civ il works are carried out. Thesecalcareous massifs canonly beobserved on the southern
slope in the downstream area to the Guajimía canal watershed.

This type of outcrops is typical of this geological formation in the region of Los Haitises,as described by Br ouwer
and Brouwer (1982). The contrasted geomorpholo gical characteristics of the massif in the Caribbeancoastal plain
and the Los Haitises regio n are explained by their different structural evolution and different degr ee of weathering
processes. They appear as a monotonous group of grays to whitish limestones, in which the high fossili ferous
content is visib le to the naked eye. Generally, they ar e grouped in layer s of several meters, although f requentl y
their str atification is not easily observable. This accentuates their massive anduniform aspect, increased by the
remarkable kar sif ication that af fects the rock unit at dif ferent scales (Photo 22 in Annex 5).

As the geological formation lies just below the sur face, we can assume that its minimal thicknesses of 45 m.

Coral construct ions, especially branching corals, are the most frequent fac ies. They may appear fragmented or
dispersed in bioclastic sediment with a micritic matrix, or as massive colonies. In addition to corals, whichare the
main constit uent, there is an abundance of fossil iferous species that includes red algae, Mil iolids, Nummulitids,
Bivalves, Gastropods,Bryozoans, Ostracods and spicu les of Echinoderms. In any case, the presence of Acropora
cerv icornis, A. palmata and Stylophora in different locat ions on the massif alo ng the Caribbean coastal plain ,
narrows the age to the Lower Pliocene-Pleistocene, with out discarding the possibility that its base date from the
Upper Miocene (Braga, 2010).

Finally, La Isabela Fm. represented by reef l imestones is located on the Upper Platform and Lower Platform of the
Middle-Upper Pleistocene (identified by numbers 3 and 5 in the geological map of the study area). The basic
difference between the two pl atforms lie s in the ir morphological arr angement. The older platform, which also
presents a higher degree of karsification, is located at elevations of up to +50 m to the south of the study ar ea,
with a slight decreasetowards the east to less than+30 m, and limited to the sou th by a pronouncedescarpment,
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corresponding to apaleo-clif f that can reach 20 m in height (Photo 23 in Annex 5). In contr ast, the highest elevation
of the lower platform is inferior to +20m except at th e western end, be ing limited to the south by thepresent c lif f,
with a 5-6 m drop.

Despite the high degree of urbanization of the massif , there are numerous po ints where quality observations of
the characteristics of theLa Isabela Fm can be observed, suchas the seawall for the lower level and the slope of
theMirador del Sur for the upper level (Photos 24 and 25 in Annex 5). In general, rocks are made of skeletons of
coral colonies in life position ormore or less overturned, at dif ferent degrees of fragmentat ion, stacked on topof
each other. Between the colonies there is an internal sediment of bio clastic calcarenites, composed of coral
fragments, algae, mollusks, echinoderms and bryozoans in amicritic mat rix. The voids between the cora lsare not
always completely fi ll when coral skeletons dissolve.

As the base of the La Isabela Fm. has never been observed, we can only infer that its thickness is superior to
20 m. When the formati on is exposed to the surface, a certain zonation in the composition of the corals isobserved,
similar to what can be observed in other areas of the Dominican Republic.

Petrographically, the non-coral masses appear to be madeof foss ili ferous limestones (biomicrites and biosparites)
at various degr ee of recrystallizat ion. They present diverse textures of bioc lastic nature with variable proportions
of allochemicals( 10-60%), mat rix (10-80%) andcement (5-60%). Thesemasses are remains of coral reefs, wh ich
are s imilar to present-day Caribbean reefs.

� Geotechnical�Characterizat ion�

A geotechnical study carried out in February 2005 allowed to determine the nature and bearin g capacity of the
soils in the rest ricted study area. Almost 40exploration well sweredrilled to adepth down to 8 m, along the canals
of Buenos Aires, El Indio, and La Ureña. In general, the bearing capacity of soils is excel lent s ince it is a least
equal to 1.50 kg / cm2 (about 147 kPa).

� Geomorphology�

� Methodology�

The Atlas of Biodivers ity and Natural Resources (MIMARENA, 2012) was used to characterize the
geomorphological zones at the regional scale the in These zones were identifie d by the nature rocks and
sediments at the surface observed irregu larities and discontinuities, relief forms, structural escarpments and
sediment deposit s .

The morpholog ical analysis can be carriedout from the geomorphostructur al or geomorphogenetic approaches.
In the geomorphostructural approach, the relief characteris tics are mainly determined by the lit hology and
st ructur al arrangement of the geological subst ratum.

The relief fe atures in the study area derives from a reef platform established in r egion X Caribbean coastal plain
during the Pliocene and surrounded by reg ion XI Centr al Cordillera to the north and region XII Int ramountain
Valleys of theCentral Cordil ler a (Figure 6-2) (Regional geomorphological map).

A morpholog ical profile oriented from south to north, was drawn following the longitudi nal axis of the Guajimía
Canal. Relief forms are highlighted on this prof ile as well as the watershed limit and the location of tributary
conf luences.

At the loca lscale, georeferencedmarkers were used at sites wher eind icatorsof erosiveprocesseswereobserved
(suchas sedimentation and dragging), and alsoon escarpments, hillsides of river valleys and karst landforms.
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� Regional �Geomorphology�

The morphology of th e area began to take shape durin g the Pliocene to the south of the current Central Mountain
Range that was only a series of islands and islets at that time (Díaz de Neira et al., 2007). The geomorphological
evolution of the area is mainly conditionedby the slow platform uplif t throughout the Quater nary.

The basic characteristic of the Pliocene platform is the presence of a E-W oriented reef barrier (Los Haitises Fm.)
that protected a wide lagoon (Yanigua Fm.) fed by terrigenous discharges from the inc ipient Central Cordil lera.
The uplift rate of Hispaniola sloweddown during the Lower Pleistocene and at the Middle Pleis tocene, the old reef
st ructur e acted as barrier between the Caribbean Sea and an inland sea or a large coastal lagoon located to the
north. The subsequent marine retreat was accompanied by the southward migrat ion of the reef structures (La
Isabela Fm.).

By theUpper Pleistocene, theancient lagoonhad completely emerged, forminga largeendorhei czone, while the
reef structur emigrated to the south forming new deposit made of stagger ed st ructures.Recent geomorphological
evolution is dominated by the kars ificat ion of extensive calcareous surfaces and the erosion of the coast line.
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Figure�6-2:�Regional�Geomorphological�Map�

(taken f rom the Geomorphological Map of the Atlas of Bio diversity
and Natural Resources of the Dominican Republic).
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This morphostructur al seatingwas altered by external processes of various nature and intensity. In the study ar ea,
stepped surfaces were shaped by marine-fluvial p rocesses while the extensive calcareous outcrops resulted f rom
thekarsification process

Structural Morphological Forms

These forms are concentrated on the Pliocene platform and are attr ibuted to differential erosion. They mainl y
consist of degraded structur al surfaces ly ing on top ofcalcareous layers from the Los Haitises Fm. and to a lesser
extent the YaniguaFm.

Littoral Marine Morphological Forms.

Thesecoastal marine forms located south of the study area determine the physiognomy of the coastal s trip up to
the Upper Sur face of the Caribbean coastal plain, where its most outstanding elements are the biogeni c
constructions belonging to the La Isabela Fm., on which elevated abr asion plat forms (marine terraces) have
developed in a staggered arrangement from the south to the north to the ent ire region, parallel to the coastline
(Photos 16).

Ona regional scale, five levels of terraces have been recognized at approx imate elevati ons of +2-3 m, +6-20 m,
+20-30 m, +25-50 m and +55 m, although, as al ready mentioned, the Upper Surface of the Caribbean Coastal
Plain (+40-70 m), sculpted over the Los Haitises Fm. (r6), perhaps const itutes the oldest abrasio nplatform.

The second (r2) and fourth (r4) terraces extend over the entire area, const ituting respectively the Lower and
Intermediate Surfaces of the Caribbean Coastal Pla in (Figure 6-3); wh ile the others terraces (r1, r3 and r 5) extend
over apart of the area.

Figure�6-3:�Morphological�Profile��Perpendicular�to�the�Coastline��(taken�from�the�explanatory�note��of�
the�geological�map�Santo�Domingo �6271-II I,� 1:50,000).�

At th e f ront of some of these terrace levels (reef ridges), there are small elevati ons parallel to the outer edge of
the platforms. The platforms are del imited by fossil cl iffs, more or less degraded, which appear as vertical
escarpments (Photo 17 in Annex 5). The present-day cliffs , although present throughout the area, havea more
modest span, with average values close to6 m and minimal of2 m.

Quaternary

The Quaternary deposi ts accumulated after the La IsabelaFm. uplif t have a very heterogeneous dis tribu tion, with
a predominanceof fluvial deposits in theGuajimía canal watershed, overlying the YaniguaFm. in the fluv ial plain.
Onthe carbonate materials of the Fms. Los Haitises andLa Isabela, there are very scarce deposits fill ing the karst
forms, which together with those of coastal and anthropic origi n complete th e spect rum o fQuaternary ma terials in
the r egion.
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Doline� or �uvala�beds made of Pleis tocene-Holocene decalcif ication clays (identified as number 4 in the
geol ogical map of the study area).The deposition of these sediments is observed in very different shapes and
sizes,p redominantly fil ling depressions with circular or ell ipt ical karstic dolines, althoughuvalas are alsoobserved,
due to the union of two or more dolines (Photo 26 inAnnex 5). In the regional geological map (Annex 4.18), the
most relevant forms have been identified in the region, associated with the carbonate massifs of the Fms. Los
Haitises and La Isabela, outside the study area. These are red clays of massive aspect generated by the
decalcif ication ofcalcareous lithol ogical layers due to kar sif icationprocesses.

Their thickness varies and can exceed 3.0m. Their lower age is bounded by that of the Los Haitises Fm. , so they
are f ramed i n the Pleis tocene-Holocene.

Terraces represented by Upper Pleistocene reddish gravels and sands (identified in the geological map o f the
study area). In the ent ire region, they only lie in the western surroundings of th e middle and lowe r thirds of the
Guajimia canal watershed, although the ir deposit is related to the hydrodynamics of the Haina River. The
characteristics of the sediments can not be described in detail because there are nocuts or outcrops but only a
few cases where observation was possible. Sediments basically consist of polymictic gravels in sandy and silt y
matr ixof reddish tones, with rounded pebblesof predominant igneous-metamorphic composition, whose diameter
is frequently between 5 and 10 cm. The thickness of the deposits rea ches up to 15 m. Generally, these deposit s
areoverlaid or covered with recentc layey andsandy sediments, associatedwith fluv ial hydrodynamics. As regards
to their age, depending on the degree of incision of the local fluvial network, they are attributed to the Upper
Pleis tocene.

Floodplain represented by Holocene gravels, sands and shales (identified on the geological map of the study
area). These deposits have only been described in relat ion to the Guaji mía Canal. They form strips of variable
width where po lymictic gravels l ie, in a sandy matrix, although accumulations of sands and shales are frequent
(Photo 27 in Annex 5). Their thickness is difficult to determine because the substrate can not be observed and
because of the high degree of anthropism in these plains, but it can r each 5.0 m. Due to their current dynamics,
thesedeposits are included in the Holocene.

Valley�bottoms r epr esented byHolocene gravels,sands andshales (identified on the geological map of the study
area). In general, these deposits are the main evidence of the sedimentary activ ity of the cur rent fl uv ial network,
where clays and silts dragged from the loamy massifs predominate, and may inc lude gravels and sands of
calcareous compositionwhose source arePliocene materials of the Yaniguaand Los Haitises Fms. Yanigua and
Los Ha itises (Photo 28 in Annex 5). Although there are no cuts or excavations to determine its thickness, it
undoubtedly varies considerably depending on the runoff sector, the sin uosity of the channels and the flow regime,
and can reach up to 5.0 m. Due to their current dynamics, the valley bottoms are assigned to the Holocene.

From the interpretation of the morpho-a lignments at regional scale, verymuch masked by anthropic modifications,
twopredominant categories were established, which respond to the main distributionof the elements (Figure 6-4).
Category A where a series of morphological el ements such as fluvio-mar ine terraces are oriented at 50-60º. The
cont inuity of th ese alignments is not dete rminable, although they are not the most relevant in the reg ion. These
alignments mark to some extent the er os ion processes active in the area and may alsobe relate d to karsification
in the carbonate rock massifs. Geomorphologica l elements of Category B are, on the other hand, align at a 140-
150º direction with a great cont inuity . The 90º alignments that are observed occasionally from east to west
re present regional deviations of th e geological st ructur es. It is important not to discard anthrop ic alteration, which
is important at a regional scale.
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Figure�6-4:�Plot�of�Frequency�vs.�Direction�Morpho�alignments�for�the�Zone�

� Local�Geomorphology�

A morphological profile of theGuajimía canal watershed was drawn from south to north, ( Annex 4.17 Longitudinal
morphological profile of the Guajimía canal, from south to north).

Over the study area, th eGuajimía canal has a wide flood p lain that has been highly modified by human activities
although shallow terraces can be recognized in the main canal with very degraded esca rpments. The latter can
be close to+20 m higher than the e levation of the current channe l (Photo 18 in Annex 5) .

The val ley bottoms are the main evidence of the sedi mentary activ ity of the current fluvial network. In the study
area, they appear generally in the shape of a narrow "U" conditio ned by the high anthropogenic activity and
coinciding with the low water level channel. However, in the downstre am part of the wa tershed, these valley
bottoms havean open "U" shape.

The morphology derived from the Plioceneand the lithology are the main condit ioning factors of thegeometry of
thedrainage network.However, the predominant drainage in the outcrop sectors of theFms. Los Haitisesand La
Isabela in the southern part is conditioned by infi ltratio n. In the lower Pliocene plain sector, a dendritic pa ttern i s
observable.

In addit ion to the impacts of natural factors on the drain age network, surface runoff .is also inf luenced by the high
le vel of exis ting anthropism

Forms originated by Chemical Weathering

The forms can be observed in the southern part of the study area where they developed in limestone outcr ops of
the Fms. Los Haitises and La Isabela. The dolines are the most outstanding forms, reaching significant
dimensions. In anycase, the most extended form corre sponds to the lapiéz (dogtooth) field, visib le throughout the
area,al though it is very eroded and covered by anthropic modifications.

Finally, there is evidence of a remarkable endokarst development, at the foot of the escarpment of the La Isabela
Fm. (Photo19 in Annex 5).
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Quaternary

The Quaternary deposits accumulated after the La Isabela Fm. have a very heterogeneous distribution, with a
predominance of fluv ial deposi ts in the Guajimía canal watershed, overlying the Yanigua Fm. in th e f luvial plain.
Terraces canbe observed in the western surroundings of the middle and downstream areas of the watershed of
theGuajimía Canal. Floodplain deposits form strips ofvariable width wherepolymict icgra vels lie in a sandy matrix ,
althoughaccumulati ons of sands andshales are f requent (Photo 27 in Annex 5). Finally, valley bottoms are found
in the low water channel or the canal of th e Guajimía Canal.

� Topography�

� Methodology�

The reli ef of the study area is mainly a flat-bottomed plain, with hills located on the southern and eastern edges.

A relief profi le of the Guajimía canal watershedwas drawn using the Santo Domingo 6271-III and San Cristóbal
6171-II topographic sheets and the observations taken during the field surveys (Annexes 4.17 and 4.18). That
profi le helps evaluate the current topography and highlight the main discont inuities masked by the intense
anthropic changes in thearea.

In th edownstre am part of the Guajimía watershed, the profi le shows two differ ent altitude zones. The f irs tone has
elevations below +20 masl (meters above sea level) and represents theextensive f lat plain found in the bot tom of
the f luv ial valley of the Haina river and the Guajimía Canal. The second zone has elevations reaching more than
60 meters masl and plays a structural barrier that borders the river valley to the east and south. The slopes of the
escarpments located at the limit of these two zones reach values of up to 20-25%. Figure 6-5 shows a diagram
ill ust rating the dif ference in elevations between these two zones.

Figure�6 -5:��Scheme�of�the�relief� in�a�cross-sectional�profile�of�the�downstream�part�of�the�Guajimía�
watershed�(taken� from�topographic�profile�1). �

In themiddle of the Guajimía watershed , thegener al topography has the same features describ ed above, where
the fluvial plain has elevations above +20 masl , and theelevated massif to the east has elevations between +
60 and + 65 masl with an area at +73masl. Themaindifference with the downstream part of the watershed is the
higher presence of isolatedmounds. The middle areaof the Guajimíawatershedhas sites with pronouncedscarps
with slopes up to 15%.

Finally, in the upstream sector of the Guajimía watershed, the relief flat tens with s lopes reachi ng less than 3%
(Annex 4.8). This zone has elevations close to +60 masl with valleys tha tcan have elevations between + 35 and
+40 masl.

In general, the topography of the watershed of the Guajimía Canal varies between slightly wavy and flat. Small
peaks with s lopes vary ing from 4 to 16% alternate with valleys whose slopes vary from 0 to 4%. The slopes of the
northeast sector of the local study area vary from 0 to 4% while the southwest sector is more rugged. The
watershed has slo pes that vary from 16 to32% and even slopes greater than 32% near the Guajimía Canal. The
slopes of some pa rts of th e canals have been modified overtime, either due to the constructiono f buildings or the
accumulationof solid waste along the canals.
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� Soil�Characterization�

� Methodology�

The Atlas of Biodiversity and Natural Resources(MIMARENA 2012) was consu lted to cha racterize the soils at the
regional scale. Afterwards, field surveys were carriedout in which in-s itu analysis of physical characterization and
visual description were performed using to the Cuban Standard NC 61:2000.

A total of five surface soil and sediment samples were collected on sites where semi-natural deposits wer e
observed (Photo 10), discarding sites with accumulations of construction materials, debris or solid waste. Table
6-1 describes the reference of the soil and sediment sampling sites (Annex 4.19 Map of location of soil and
sediment samplingpoints).

Table�6-1:�Description�of�Sampled�Soils�and�Sediments�with�Location�

Point� Sampling�Sites�
Physical�Description�

of�Soils�and�
Sediments�

UTM�Coordinates�

X� Y�

SU-1�
Vacant land north of the Villa Aura canal (north of
air quality sampling point P11).

Brown silty-clayey soils.
395049 2044023

SU-2�
Vacant land west of Guajimía Canal (near air
quality sampling point P6).

Brown silty-clayey soils.
394652 2042499

SU-3�
In the channel of the Guajimía Canal, at the
Orlando Martínez st reet bridge (near air quality
sampl ing point P6).

Alluvial sediments of the
GuajimíaCanal bed. 394800 2042484

SU-4�
Downstream of the Mexico Street bridge in the
Guajimía cana l (near water samplingpoint GU-7).

Alluvial sediments of the
GuajimíaCanal bed. 395212 2041807

SU-5�
In the lower third of the Guajimía Canal
watershed, in front of the Café neighborhood
(near air quality sampling point P4).

Alluvial sediments of the
GuajimíaCanal bed. 395074 2039908

Annex 4.11 presents th is information in the f ield sampling reference sheets.

At each site, more than 1 kg of soil/sediment was sampled and collected in a zip lock bag with a tared f ilter to
conserve humidity. In additi on to the "in situ" observations, pH, natural moisture and granulometric composition
were determined for each sample following the ASTM D422-63, D4959-89 and D4972-89standards.

� Soil�Type�

Areas with vegetation were dif ferentiated from the other landuses, us ing image processing methods. because it
was assumed that their growing medium is made of either f edaphic soils, alluvial sediments and/or anthropic
materials. Results showed that these areas cover 36.4% of the watershed (Map of dist ribution of soil types and
sediment cover age). The fo llowing sections describe them.

Edaphic Soils

According to the Map of Soil Association, soils in the project area are classif ied either as Recent Alluvial or
Association Jalonga – Marmolejos - Caliche (53-70-71). Recent Alluv ial soils display weak development of
horizons due to the irregularity of action of th e agents of the weathering, especially climate and biological factors.
Due to these characteristics the formation of the soils of this associat ion is not uniform, and the nature of the profile
is de termined by the nature of the sed iments that were deposited over t ime. The texture of these soils is
predominantly sandy.
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Over the Guajimía Canal watershed, two edaphic formations were observed which, interpreted by their agro-
product ive capacity, can be summarized within classes II and IV according to the OAS class ification used in the
Atlas of Biodiversity and Natural Resources of the Dominican Republic (MIMARENA, 2012). The paragraphs
below described these twoclasses.

Class II soils are distributed over the intermediate plain where urbanization is intense and currently l imited to
in tervenedspaces, but not occupied by urbanization. Occasionally these soils ar e used for gardening or fo und i n
greenareas of parks and public spaces. These soils , in several of the s ites observed, can be considered as relict s
of thenatural soil cover in the area, with changes in several of their properties caused by urbanization. In general,
the soils are brown,clayey and silty, with a low fraction ofgravel in the less modifie d sites, neutral pH andmoderate
natural moisture (W). According to these physical parameters, a specific weight (Gs) between 2 .68-2.70 g/cm³ i s
assumed. The s granulomet ric composition is mainly made of clays and silts with a D60 diameter of 0.007 mm,
Figure6-6 and Photo 29 in Annex 5).

Gra vel: 2.00 % Sand: 19.00 % Silt : 20.00 % Clay: 59.00 %
pH: 7.05 W: 18 % Gs: 2.68-2.70 g/cm³

�

Figure�6-6:�Average�Grain�Size�Composition�for�Brown�Silty�Clayey-clay�Soils�

Class IV soils are located in the southern and western parts of the massif, covering primar y rocks that l ie on the
upper platform, where there is currently intense urbanization. Despite they are class ified with limitations for
cultivation, they are found in public spaces and green areas. In general, their physical and chemical properties are
similar to those o f the previous class II, although their c layey texture is more homogeneous (Figure 6-7and Photo
31 in Annex 5).



AECOM Stormand Sanitary Drainage of the Guajimía Canal Phase II

Project - Update of the ESIA and RAP
Ref.: 60654897

September 2021 89

Gra vel: 4.00 % Sand: 22.00 % Silt : 19.00 % Clay: 55.00 %
pH: 7.20 W: 22 % Gs: 2.72 g/cm³

Figure�6-7:�Average�Grain-Size�Curve�of�Class�IV�Soils,�Clayey�

Alluv ial Sediments

Alluv ial sediments are distributed in the canals and channels of the Guajimía watershed and they are highly
contaminated by materials of anthropic origin. In the past, the deposition process of these sediments had an
in tense dynamic, but the anthropic modifications of urbanism have recovered these deposit s. These sediments
have mostly a granular texture andare found in the main canal (Figure 6-8, Photos 32 and 33 in Annex 5).
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Gra vel: 10.00 % Sand: 70.00 % Silt : 8.00 % Clay: 12.00 %
D50: 0.35 mm D30: 0.1 mm D60: 0.6 mm D10: 0.002 mm

Figure�6-8:�Average�Grain-Size�Curve�of�Alluvial �Sediments�

Anthropic materials

Anthropic deposits cover several sectors in the project area such as on thebanks of the canals (Photo34 in Annex
5).

� Soil�Quality�

The geotechnical study carried out during the first EISA also described the soil quality of samples taken in the
materials that will eventually be excavated. No significant PAH contamination was detected but s ign ificant
presence of manganese in one sample and nickel in another were measured. Fina lly , three samples showed
significant levels of concent ration of hydrocarbons derived f rom the oil (C10-C50 ).

� General�Climatology�of�the�Region�

� Methodology�

The main sour ces of informat ion for wind (speed and direction), cloudiness, humidity , evaporation, hours of
sunshine, andhurricanestatistics were found at the ONAMET's Santo Domingoand LasAméricas AirportStation s
and in the Atlas of Biodiversityand Natural Resources (MIMARENA 2012). Indeed, climateand meteorologywere
characterized using information available from reliab le data with at least 20 years of observation from two
meteorological stations in the region (Engombe Stat ion in Hainaand theLas Américas Ai rport in Santo Domingo) .
Thesestations ar e located at a dista nce of no more than 35 km (Table 6-2).
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Table�6-2:�Weather �Stations�as�Sources�of�Information�on�Meteorological�Variables�

Station�
UTM�Coordinates �

Observation�
X� Y�

Engombe (3401), Haina 394195 2040291 2 km west o f the study area.
Las Americas Airport 428394 2039037 33 km east of the study area.

Informationon normalandmaximum precipitation, as well as minimum, maximumand average temperatureswere
foundat two closer stations, (Table 6-3).

Table�6-3:�ONAMET�Weather �Stations�as�Sources�of�Precipitation�and �Temperature�Data�

Station�
UTM�Coordinates �

Observation�
X� Y�

A. Herrera, DN 397934 2042089
2kmeast of the study area.

Altitu de 61 m.
Data1984-2005

Loyola, San Cris tóbal 383810 2034792
13kmwest of the study area.

Altitu de 45 m.
Data 1991-2020.

Rainfall ana lyses were made using models appropriate for the Caribbean is lands, foll owing the pattern of the
distribution of annual averages and based on morphometric criteria. The rainfall data obtained were studied by
extracting the maximum monthly and annual precipitation values for each stat ion (Pmax), and ana lyz ing their
qual ity using the out lier method.

� Climate�Characteristics�

Air Temperature

Table 6-4 shows the maximum, minimum and mean air temperature data (monthly averages) measur ed at the
Loyola andHerrera stations. A periodof 29 years was considered for th e Loyola station (1991-2020) and 21 year s
for the Herrera stat ion (1984-2005). Results show that the average annual temperature is almost 25º C, with
minimums around 20ºC inFebruary and maximums above 31º C. Data show high correlation at both sites due to
the simila rity in locat ion regarding the coast and altitudeof both stations.

Table�6-4:�Maximum,�Minimum�and�Average�Temperatures��
(Monthly�Average�in�ºC)�recorded�at�the�Loyola�and�Herrera�Stations.�

Source:�ONAMET
� Jan� Feb� Mar� Apr� May� Jun� Jul� Aug� Sep� Oct� Nov� Dec� Year�

Loyola�Station�

T�max.� 29.4 29.6 30.3 30.9 31.1 31.6 32.2 32.5 32.2 31.7 30.6 29.7 30.8

T�min.� 20.1 20.5 20.9 21.9 22.9 23.6 23.9 23.9 23.3 22.9 22.2 21.0 22.0

T�mean� 24.6 23.1 25.5 25.7 26.5 26.3 26.6 27.2 26.3 27.2 24.7 24.4 25.6

Herrera�Station�

T�max.� 29.2 29.1 29.6 30.2 30.6 31.2 31.7 31.9 31.7 31.5 30.4 29.6 30.4

T�min.� 20.5 20.3 20.9 21.9 22.9 23.6 23.5 23.6 23.3 23.1 22.3 21.1 22.1

T�mean� 24.8 24.7 25.2 26.0 26.7 27.4 27.6 27.7 27.5 27.2 26.3 25.3 26.2

Thesedata are shown in Figure 6-9.
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Figure�6-9:�Monthly�Average�Behavior�of�Maximum,�
Minimum�and�Average�Temperatures�in�the�St udy�Area�

Barometric Pressure

Table 6-5 shows the average monthly distribution of barometr ic pressure measured at the meteorological s tation
of the "Las Americas" Airport in Santo Domingo, during the period 1971-2017. The barometric pressure has very
lit tle variationdur ing the year, oscillating betweenminimum and maximum values in ranges of 4 hPa. Accordin g
to the records, the maximum va lues are reported at the beg inning of the year with values in the order of 1017 hPa,
while the minimum values oscillate in 1013 hPa, generally occurring in the month of October. It is important to
consider that these data correspond to normal meteor ological conditions, s ince during the passageo f a tropical
cyclone the bar omet ric pressure can drop to values below 1000 hPa.

Table�6-5:�Average�Barometric�Pressure�Recorded�in�the�Region, �in�hPa�

Months�� Average�values,�hPa�
January 1014.3
February 1014.2
March 1013.5
April 1012.3
May 1012.4
June 1013.8
July 1014.3
August 1013.0

September 1011.1
Octobe r 1011.1
November 1011.5
December 1013.6

Annual average� 1013.0

Source: Freemeteo, ONAMET and INDRHI Water Statistics Websites.
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Relative Humi dity

Table 6-6 shows the monthly average relative humidity measured at the Santo Domingo station between 1993
and 2014. The average annual relat ive humidity at this station is almost 83%, wi th values ranging from 81.2% in
March to84.6% in October.

Table�6-6: �Relativ e�Humidity�(Monthly�Average�in�%)�
recorded�at�the�Santo�Domingo�Station�(1993-2014)�

Jan� Feb� Mar� Apr� May� Jun� Jul� Aug� Sep� Oct� Nov� Dec� Year�

Hr� 82.5 81.8 81.2 81.5 83.6 83.6 82.9 84.0 82.0 84.6 83.8 83.1 82.9

Source: ONAMET

Evaporation

Table 6-7 shows the monthly data of evaporat ion from the free water surfa ce, as well as its annual value at the
Santo Domingo stat ion for a perio d of 25 years. The average evapor ation over a year is 1633 mm with monthly
values ranging from 104.6 mm in December to 166.3 mm in March.

Table�6-7:�Recorded�Evaporation,�mm.�

Jan� Feb� Mar� Apr� May� Jun� Jul� Aug� Sep� Oct� Nov� Dec� Year�

Mean� 110.4 120.2 166.3 164.5 159.4 150.7 156.6 160.2 144.1 134.0 109.2 104.6 1633.4

Max.� 141.2 160.7 195.8 198.0 205.9 192.6 192.4 186.8 175.8 157.1 155.8 154.6

Min.� 83.7 94.8 120.4 137.9 118.0 107.3 115.8 123.0 114.0 113.4 75.7 83.6

Cloudiness

The cloudiness data are showed in Table 6-8 and are based on scattered data taken from the Santo Domingo
station and reports from other stations in the r egion. The observed cloudiness barely fluctuates over a year with
values ranging between 0.3 and 0.4 okta.

Table�6-8:�Observed�Cloudiness,�Okta�

� Jan� Feb� Mar� Apr� May� Jun� Jul� Aug� Sep� Oct� Nov� Dec� Year�

Mean 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Sunshine Hours

Table6-9 showsthe hours of sunshineas amonthly total at the Santo Domingo stat ion fo rthe years 1984 to 1995.
The total number ofsunshine over a year is 2745hours with monthly values ranging from221.9 hours in November
to 254.3 hours in March. Solar radiationwas estimated as the length of the day (time the sun remains above the
horizon), which ranges between 11 and 13 hours. Insolation (represented by the number of hours with the sun
shining) osc illates between 6.6 and 8.0 hours, with the maximumvalues in the spring months (March-June).

Table�6-9:�Total�Monthly�Hours�of�Sunshine��
recorded�at�Santo�Domingo�Station,�(1984-1995)�

� Jan� Feb� Mar� Apr� May� Jun� Jul� Aug� Sep� Oct� Nov� Dec� Year�

Media� 233.2 221.8 254.3 242.6 225.8 217.8 221.6 227.6 217.6 232.0 221.9 229.5 2745.0

Source: ONAMET.
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Precipitation

The spatial distribution of average annual pr ec ipitation varies greatly f rom one region to another, and even within
a watershed. In the project region , annual precipitation varies from 1200 to 1600 mm (Figure 6-10) .

�

Figure�6-10:�Behavior�of�Mean�Annual�Precipitat ion�(mm)�in� the�Area�
(Taken�from�the�Annual�Isoietic�Map�of�the�Dominican�Republic�

in�the�Atlas�of�Biodiversity�and�Natural�Resources).�

Table 6-10 shows the total monthly dis tribut ion of rainfall at theSanto Domingo and San Cristóbal stations for a
21-year period (with several miss ing periods). According to these data, the months of August andSeptember are
the rainiest, with accumulated rainfa ll exceeding200 mm, while the months of Februaryand March have less than
60 mm of rain.

Table�6-10:�Precipitation�(Monthly�Totals�in �mm)�in�the�Region�

� Jan � Feb� Mar� Apr� May� Jun� Jul� Aug� Sep � Oct� Nov� Dec� Year �

Mean� 68.7 51.3 56.6 80.0 157.1 142.8 169.9 204.8 203.8 196.0 135.0 90.0 1556.1

Source: ONAMET

The number of days with precipitations within a month range fr om 6 .5 days in April to 12.5days i nOctober (Table
6-11).

Table�6-11�:�Days�with�Rain�for�the�Region�

Months�� Days�w ith�Rain��
January 8.3
February 6.8
March 7.0
April 6.5
May 10.5
June 9.3
July 10.8
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Months�� Days�w ith�Rain��
August 11.5

September 12.1
October 12.5
November 10.7
December 9.1
Annual�sum� 115.1

Maximum Daily Rainfall

The maximum da ily rainfall in the region can occur at any time of the year due to the hydroc limat ic and
physiograph iccharacteris ticsof the territory. Indeed, extreme 24-hour rainfall values generally occur during heavy
ra ins caused by hurricanes or extreme storms, many of which cover larger territories than the project area.

Maximum daily rainfall regi me was characterised usi ng values reported at the Loyola (years 1981-2020) and
Herrera (years 1984-2005) stations. These values are shown in Table 6 -12, Figure 6-11 and Table 6-13, Figure
6-12.

Table�6-12:�Maximum�24-Hour�Ra infall �Values�in�mm,�by�Month,�
recorded�at �Loyola�Station�(1981-2020)�

YEAR� Jan � Feb� Mar� Apr� May� Jun� Jul� Aug� Sep� Oct � Nov� Dec�
Rain�
max.

1981 3.7 20.5 12.7 14.5 128.4 71.4 33.5 48.3 42. 0 41. 0 18.3 10.0 128.4

1982 12.5 24.3 14.3 9.4 117.0 41.3 104.9 20.0 53. 5 23. 7 - 9.3 117.0

1983 9.4 4.4 27.2 19.5 170.0 58.7 90.2 32.0 78. 0 21. 8 19.4 37.0 170.0

1984 19.2 20.2 13.3 28.5 44. 2 - - 90.2 51. 1 34. 7 126.5 27.6 126.5

1985 13.5 14.7 15.4 27.7 88. 5 12.4 133.0 41.0 191.0 132.5 68.4 13.6 191.0

1986 15.1 3.0 44.0 57.5 109.0 108.0 28.8 78.0 54. 2 - 25.2 15.5 109.0

1987 9.1 93.6 - 23.8 44. 1 82.1 25.6 33.3 86. 1 36. 0 - 159.0 159. 0

1988 16.6 18.0 23.5 44.7 18. 7 58.0 37.5 80.0 100.0 28. 0 73.2 33.2 100.0

1989 28.0 71.0 26.2 25.0 34. 9 24.3 58.3 - 37. 5 25. 5 37.2 5.8 71.0

1990 32.0 25.0 24.0 22.9 7.8 23.5 33.4 18.5 18. 0 124.1 36.7 46.2 124.1

1991 12.5 26.6 38.2 29.4 97. 8 - 28.3 25.0 102.7 40. 5 36.9 20.0 102.7

1992 40.0 23.0 34.0 43.4 47. 0 57.9 63.4 50.0 43. 7 12. 5 34.5 65.0 65.0

1993 68.0 36.6 19.0 36.0 145.5 35.5 59.7 236.2 95. 2 42. 0 76.5 18.5 236.2

1994 23.0 89.0 45.7 14.5 97. 0 10.7 66.0 54.2 95. 0 100.0 106.0 29.1 106.0

1995 5.5 33.1 40.0 61.5 48. 0 55.0 18.2 147.0 75. 0 225.0 24.0 20.5 225.0

1996 10.8 27.7 21.5 75.5 90. 0 - 36.2 40.5 64. 3 49. 5 75.5 20.3 90.0

1997 15.7 - 4.6 4.5 26. 2 56.0 40.0 26.0 46. 0 26. 1 49.5 17.3 56.0

1998 13.0 110.0 50.0 37.6 125.0 53.5 88.0 43.7 - 34. 4 43.0 32.5 125.0

1999 22.5 5.2 11.2 42.2 16. 7 21.0 70.0 15.8 - - - - 70.0

2000 50.0 15.5 21.0 30.2 49. 2 13.8 20.0 26.5 42. 8 87. 5 25.3 22.5 87.5

2001 5.5 19.1 7.1 16.7 54. 0 22.0 58.6 31.8 - 25. 1 14.4 46.7 58.6

2002 4.0 2.0 11.0 24.2 49. 7 40.0 - 39.2 67. 0 55. 7 50.0 40.0 67.0

2003 43.0 6.3 27.0 30.7 9.7 38.3 76.5 90.0 38. 5 48. 0 34.3 131.0 131. 0

2004 43.0 14.3 10.0 68.5 154.5 38.7 48.0 39.3 96. 2 39. 1 50.6 25.1 154.5
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YEAR� Jan � Feb� Mar� Apr� May� Jun� Jul� Aug� Sep� Oct � Nov� Dec� Rain�
max.

2005 30.3 1.7 4.1 14.8 67. 2 74.0 138.5 69.9 30. 8 86. 8 12.5 12.6 138.5

2006 12.6 20.0 3.2 40.0 74. 3 - 68.0 41.7 10. 0 32. 4 45.5 18.8 74.3

2007 22.3 2.4 9.6 54.3 22. 7 13.4 49.5 53.3 52. 0 94. 4 20.1 124.4 124. 4

2008 14.6 14.9 13.4 54.4 36. 3 63.2 14.9 160.8 97. 9 62. 4 40.0 17.9 160.8

2009 65.1 28.3 18.1 12.1 148.5 30.0 158.2 34.8 29. 8 16. 2 17.9 28.3 158.2

2010 9.7 3.8 1.5 18.7 52. 0 - - 32.9 32. 9 64. 4 62.7 0.4 64.4

2011 1.7 38.8 7.9 27.0 63. 2 30.4 - 89.5 26. 6 32. 1 16.0 5.3 89.5

2012 14.6 10.0 19.0 64.8 64. 7 26.2 30.1 123.4 20. 0 76. 1 30.1 - 123.4

2013 7.8 28.0 5.3 28.0 54. 0 81.0 123.0 22.0 33. 0 46. 0 44.0 11.0 123.0

2014 21.6 27.4 11.0 12.7 21. 8 5.3 38.5 69.9 38. 3 8.2 23.9 2.7 69.9

2015 60.4 21.9 13.3 12.7 13. 4 26.1 7.2 33.5 19. 2 66. 3 34.0 62.0 66.3

2016 13.7 20.1 14.2 38.3 49. 9 33.1 23.2 68.2 15. 6 91. 9 67.5 9.6 91.9

2017 14.7 - - - - - - - - - 29.0 - 29.0

2018 60.6 17.2 29.7 29.4 70. 6 61.4 101.6 22.1 29. 5 43. 8 25.2 14.7 101.6

2019 12.6 15.8 52.3 42.3 38. 3 5.2 23.7 32.5 68. 4 20. 4 15.8 49.6 68.4

2020 18.4 14.1 17.6 11.8 32. 6 - - - - - - - 32 .6

Figure�6-11:�Distribution�of�Rainfall �(24-Hour �Maxima�in�mm)�
recorded�at �Loyola�Station�(1981-2020)�

�
Table�6-13:�Maximum�24-Hour�Ra infall�Values�in�mm,�by�Month�

recorded�at�Herrera�Station�(1984-2005)�

YEAR� Jan � Feb� Mar� Apr� May� Jun � Jul� Aug� Sep� Oct� Nov� Dec�
Rain�
max.�

1984 27.8 24.1 7.8 19.2 33.8 129.5 62.6 40. 6 76. 7 98. 4 5.6 14.3 129.5

1985 20.5 28.9 19. 5 15.4 38.6 2.6 46.2 40. 7 234.7 112.5 100.8 11.1 234.7

1986 78.5 8.0 26. 4 49.2 95.7 115.0 13.0 93. 6 48. 9 19. 0 35.0 24.8 115.0
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YEAR� Jan � Feb� Mar� Apr� May� Jun � Jul� Aug� Sep� Oct� Nov� Dec� Rain�
max.�

1987 5.5 275.4 35. 5 34.5 42.5 66.3 44.2 56. 1 76. 1 25. 2 39.6 160.8 275.4

1988 30.0 20.8 50. 6 45.8 19.2 53.7 33.3 76. 6 114.5 34. 5 68.5 42.0 114.5

1989 25.7 136.9 33. 5 12.9 29.6 19.0 63.9 47. 8 75. 6 28. 1 46.9 9.9 136.9

1990 23.0 20.5 11. 0 10.6 18.5 13.2 49.4 7.6 84. 7 96. 3 29.9 25.4 96.3

1991 16.8 55.6 41. 4 51.0 104.1 15.4 16.6 24. 1 103.9 65. 7 55.2 10.5 104.1

1992 33.9 18.7 82. 9 28.8 74.0 55.0 51.8 22. 2 52. 6 19. 0 48.2 15.6 82.9

1993 86.2 53.7 29. 1 20.3 136.1 32.7 43.1 148.1 29. 5 41. 0 40.8 11.7 148.1

1994 19.1 17.8 40. 0 12.3 5.0 12.0 36.1 56. 1 83. 3 9.3 9.7 30.9 83.3

1995 6.0 40.0 22. 3 19.3 30.1 19.3 23.0 226.0 32. 6 161.7 34.5 19.8 226.0

1996 63.3 20.7 36. 3 57.0 61.1 22.4 36.9 37. 4 75. 0 45. 0 65.4 21.5 75.0

1997 15.6 17.2 33. 0 37.0 16.8 44.9 15.1 26. 8 35. 0 50. 1 37.8 17.6 50.1

1998 24.1 89.3 26. 8 37.3 72.4 37.6 34.6 51. 0 214.7 24. 9 44.1 24.0 214.7

1999 51.5 16.4 15. 0 6.1 43.3 17.2 44.3 32. 9 91. 2 67. 9 67.4 4.5 91.2

2000 53.1 16.9 29. 6 42.4 47.1 15.8 29.6 59. 7 39. 0 13. 7 53.3 13.6 59.7

2001 28.8 21.1 12. 3 48.0 78.5 27.3 64.6 57. 8 40. 0 61. 2 5.7 53.2 78.5

2002 6.1 3.7 29. 6 63.4 57.6 54.4 53.7 17. 8 70. 4 60. 3 69.0 19.6 70.4

2003 66.2 7.5 46. 0 54.5 29.1 59.2 94.6 80. 2 48. 0 53. 4 28.2 110.6 110.6

2004 41.2 10.7 19. 0 47.9 175.6 36.2 24.7 27. 5 43. 9 33. 0 37.7 21.4 175.6

2005 25.6 - 1.0 14.4 53.0 78.3 96.2 39. 0 20. 4 75. 5 19.0 32.7 96.2

Figure�6-12:�Distribution�of�Rainfall �(24-Hour �Maxima�in�mm)�
recorded�at�Herrera�Station�(1984-2005)�

The maximum daily rainfall for diff erent return periods (probabilities) over the project ar ea was estimated by
appl ying statistical-hydrological probabil ity processing on data recorded at the Loyola and Herrera stat ions The
re sults of this processing show that the maximum 24-hour rainfall (corresponding to a re turn period of 100 years)
is 250 and350 mm at these stat ions (Fig ure 6-13).
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Figure�6-13:�Probability�Plot�(%)�of�Daily�Maximum�
Precipitation�(Pmax)�at�Reference�Stations�

After wards, these di stri butions of rainfall r ecorded at the Herrera andLoyola stat ions wereadjusted to theproject
area based on the ir dis tance from the study area. Finally, the maximum values that can occur for various return
times at the projectarea we re estimated (Table6-14 and Figure 6-14). It is important to note that these maximum
daily rainfall va lues are associated with extrememeteorologica l events or hurricanes that hit the Car ibbean region
every year.

Table�6- 14:�Max imum�Daily�Rainfall�Values�for�Dif ferent�Return�Times�(T)�in�the�Study�Area�

Catchment� �

Distance,�m��
Pmax �

T=�2�años,
mm��

Pmax �
T=�10�años,

mm�

Pmax �
T=�50�años,

mm�

Pmax�
T=�100�años,

mm�
A.�Herrera�
Station�

Loyola�
Station�

Study area
(Guajimía Canal)

2467 14382 106.7 205.6 304.2 346.6
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Figure�6-14:�Pmax�(mm)�Graph�for �the�Return�Periods�T�considered�in�the�Study�Area�

WindDirect ion and Speed

According to various reports from the Nat ional Meteorological Office, the normal wind speed in the region r anges
mostly between 7 and 11 km/h with the maximum values from November toApr il, and the minimum f rom May to
October. These average speeds are not considering the conditions that ar e established with th e presence of a
tropical cyclone in the Caribbean.

Table 6-15 shows the wind speed values for the Santo Domingo stat ion for a series of data between 1993 and
2012. The average wind speed over a year is 7.8 km/h with monthly va lues ranging from 7km/h in June to 9.1
km/h in November.

Table�6-15:�Monthly�Averages�of�Wind�Speed, �km/h�

YEAR� Jan� Feb� Mar� Apr� May� Jun� Jul� Aug� Sep � Oct� Nov� Dec� Yearly�mean�

1993� -- 6.4 6.4 6.3 6.3 6.6 5.9 5.9 5.7 -- -- 6.5 --

1994� 7.3 -- -- 8.5 9.3 -- -- 8.1 6.9 -- -- 7.7 --

1995� 8.5 7.2 8.1 8.8 7.4 2.0 1.7 6.4 7.2 5.2 5.2 5.9 6.1

1996� 9.0 4.6 2.7 6.7 4.6 6.4 8.0 6.4 7.0 6.7 7.0 7.6 6.4

1997� 7.6 8.3 8.2 7.9 9.2 8.5 7.1 7.1 7.7 7.1 6.6 6.1 7.6

1998� 8.6 9.2 9.3 10.4 7.3 7.0 8.3 8.1 11.3 15.2 9.6 9.3 9.5

1999� 9.6 9.6 8.3 8.5 8.3 7.6 8.9 7.2 8.5 7.2 8.0 9.3 8.4

2000� 6.6 6.9 7.8 7.6 6.9 8.6 7.6 8.2 7.5 7.9 10.6 8.4 7.9

2001� 8.0 8.4 7.6 7.9 7.0 7.6 7.1 7.7 7.7 8.7 30.2 8.6 9.7

2002� 8.7 8.8 8.8 9.0 7.7 7.8 8.4 7.3 7.3 6.8 7.4 7.8 8.0

2003� 7.6 8.2 8.5 8.6 7.7 7.6 8.5 8.7 6.9 7.1 8.5 8.8 8.1

2004� 8.3 8.2 9.6 8.1 9.8 8.9 8.0 8.4 8.5 7.4 10.3 8.2 8.6

2005� 8.8 9.1 7.8 7.9 7.3 6.9 6.8 5.6 6.3 6.4 7.4 6.5 7.2

2006� 6.0 6.4 6.5 5.6 5.8 5.2 5.6 6.2 6.7 7.5 8.4 8.3 6.5

2007� 8.5 7.3 8.1 8.3 6.0 6.4 7.0 6.8 5.9 5.9 7.4 8.1 7.1

2008� 8.1 8.8 8.5 8.5 7.5 7.7 8.8 8.9 9.0 7.4 7.3 8.3 8.2

2009� 8.4 9.2 9.6 7.3 7.3 7.6 8.4 7.7 7.4 7.2 6.1 7.2 7.8

2010� 7.6 8.6 8.8 9.1 7.7 6.3 6.9 6.8 7.5 6.8 9.4 9.3 7.9

2011� 7.4 7.8 8.7 8.7 7.2 6.8 7.4 7.8 7.1 6.2 7.8 7.8 7.6

2012� 7.7 7.8 8.0 7.8 7.1 6.8 7.5 8.5 7.1 8.2 7.0 7.3 7.6

Mean� 8.0 7.9 8.0 8.1 7.4 7.0 7.3 7.4 7.5 7.5 9.1 7.9 7.8

Finally, data on wind direction recorded at the Santo Domingo station shows that the predominant wind direction
is from theeast and north throughout th e year, except fr om April to July where wind direct ions are from theSSE
and SE.

� Hydrology��

� Methodology�

Surface hydrology was described using theSan Cris tóbal 6171-II andSanto Domingo6271-III cartographic sheets
(scale of 1:50000) as aprimary base.Once the limits of the watershed were drawn using information from contour
lin es, adjustments were made due to the inte nse transformations of the relief caused by the urbanizati on of the
territory , especially the road works that modif y the surface runoff and in duce it to sewage systems and bridges
with areas of contribution very dif ferent from the natural conditions.
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After the watershed was delineated, the mainmorphometric parameters suchas the total area, perimeter, channel
le ngth, s inuosity, and overall s lope were calculated. Using the digital cartographic base, the contr ibutio n
watersheds of each tributary of interest were delimited, identified as Ureña, El In dio, Buenos Aires, Las Caobas,
Villa Aura and Alameda canals, for which the ir morphometric parameters and the general runoff patterns spat ially
re lated to the study areawere also determined.

Calculation c losures were establishedat each confluence of thedescribed tributaries with th e main channe l of the
Guajimía canal. Afterwards, the rat ional method and the HEC HMS model software were used to calculate the
hydrometric parameter s of average flows and estimate hydrological probabilit ies of 1, 2 and 50 % (return period
2, 50 and 100 years).

Due to the general anthropism of the watershed, it was difficult to obtain the hydrometric par ameters needed
for the ca lculat ions, Therefore, remote sensing techniques were used to determine the runoff coefficient , us ing
theprogram for Global Monitoring for Environmentand Securit y, knownas"CopernicusProgram" by downloading
satellite images from the Sentinel2 space mission of the study area, formed by 13 bands operating from the vis ible
to the short wave infrared (SWIR).

Based on the consideration that urbanized areas are composed of a heterogeneous amount of materials and
construction typologies,which nevertheless present a response capableof being unified in con trast with vegetated
areas or water bodies, images dating from May 15 , 2021 were ana lyzed because they were recent and fre e of
cloud cover. From the RGB 843 false color processed image (Figure 6-15) the total representative areas of
vegetat ion, soil and sedimenta reas, surfaceswith concrete andasphalt cover were determined.Theanalysis was
performed for each delimited area o f the Guajimía watershed and representative runoff coefficients were
determi ned for each area.

Figure�6-15:�Images�from�Remote�Sensing�processing�to�determine�Runoff�Coefficient�

Likewise, the final hydrometric calculations, considering the complexity of interpretation of the physical scenario
due to the generalized anthropism and the structure of the runoff network, the Guajimía canal was divided into
eightsub-watershed, in addition to the watersheds ofeach of the tributary canals (Figure 6-15).
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Figure�6-16:�Example�of�Computational�Node�Mesh��
for �the�Calculation�of�Hydrometry�in�the�Guajimía�Canal�

After wards, the IBER software was used to calcul ate the extent of flooding in the lower third of th ewatershed and
at a point in the middle third, only as a reference of the extent of these hazards in the study area and with little
altimetric information (Figure 6-17). The dimensions of the wet ted sect ions of the channels and culverts were
measur ed d irectly durin g the field survey.

Figure�6 -17:�Example�of�Flood�Reach�Calculation�for�a�Section�of�a�Wat ershed�
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� Surface�Water �

The Guajimía Canal is an important tributary of the Haina River. The hydrolog ical map of the Guajimía Canal
(Annex 4.21) and Table 6-16 describe the morphometric parameters of th e watershed, which will be th e reference
values in the hydrological calculations.

Table�6-16:�Morphometric �Parameters�of�the�Gua jimía�Watershed.�

Area,
(km2)

Perimeter ,
(km)�

Length� of�main�
river, (km)�

Overal l�
slope�(%)�

Sinuosity� Observations�

14.1 19.5 8.11 0.5 1.18
It has been ca lculated t hat 63.6% of the
watershed is occupied by urbanizat ion .

Table 6-17shows themorphome tric parameters of the watersheds of the tributaries and the 8 sub watersheds of
themain canal.

Table�6-17:�Morphometric�Paramete rs�of�the�Tributary�Catchment�Areas�
and�Sectors�of�the�Main�Channel�of�the�Guajimía�Canal �

Watersheds�and�catchment �
areas�

Area,km²� River�length, km� Slope, %�

Guaj imía 1 Canal 1.70 1.46 2.0

Guaj imía 2 Canal 0.06 0.54 1.1

Guaj imía 3 Canal 0.33 0.88 2.2

Guaj imía 4 Canal 1.14 1.32 2.4

Guaj imía 5 Canal 0.56 1.19 1.0

Guaj imía 6 Canal 0.15 0.57 3.1

Guaj imía7 Canal 1.17 0.97 0.2

Guaj imía 8 Canal 1.27 2.04 0.6

Villa Aura Canal 1.67 1.90 1.2

Las Caobas Canal 1.60 2.31 1.3

Ureña Canal 1.28 1.76 2.2

El Indio Canal 1.13 2.20 1.8

Buenos Ai res Canal 1.53 2.57 1.2

AlamedaCanal 0.47 1.00 1.8

A scheme for analyzing the basic hydrodynamic behavior of surface r unoff was established as a cri terion for
calculating hydrometry. The oval shape of the watershed, the distribution of the tributaries always to the east of
themain channel and the hydrodynamic balance from the gauging carriedout in the field surveys were taken into
account (Figure 6-18).
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Figure�6-18:�Hydrodynamic�Scheme�of� the�Guajimía�Watershed�

Based on the instantaneous gauging during field surveys (conducted without the occurrence of precipitation
events), this hydrodynamic scheme seems to show that the main canal and its tributaries are fed by meteori c
waters from precipitation. However, it was observed that the surface runoff of permanent water regime has avery
high anthropic componen t almost over the entire fluv ial network. Indeed, it was observed that throughout the
territory there are innumerable discharges of domestic and industrial l iqu id waste (surfaceandunderground) that
flow through st reets and ditches to bedischarged into the canals (Photo 35 in Annex 5). In fact, it is very common
to observe holes in the pavement or in concrete surfaces to fac ili tate the discharge of liquid waste directly into the
canal (Photo 36 in Annex 5). As a general reference, during the field survey, with no his tory of accumulated rainfall,
a flow of 0.45 m³/s was measured in the lower third of the sub-watershed, before the mouth of the Haina River
(Photo 38 in Annex 5).

In that context, it was considered that the maximum flow (Qmax) of the Guajimía watershed was not th e sum of
the f lows of its tributar ies, given that these values are obtained for the maximum peak of the storm and their
manifestation are of short durat ion with respect to thegeneral average. This criterion of thedynamics is due to the
time lag that exis ts between the connections of drainage ways, which establish differences in the moments of
concentratio n of the flows, with moderate possibili ty of overlapping. As a solut ion to this effect and due to the
knowledge acquired, a matrioshka scheme was established at th e closure points of inter est in a cumulative
manner.

Therefore, maximum flows for the different probabi lities at six calculat ion closures in the watershed were
established following the hydrodynamic crit eria explai ned above (Annex 4.21 Hydrological map of the Guajimía
Canal). Figure 6-19 shows the calculat ion graph using theHEC MHSsof tware and on the Digital Terrain Model.



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

104 September 2021

Figure�6-19:�Base�Calculation�Graph�of�Hydrometry�in� the�Hydrological�Sub-watershed��
of�the�Guajimía�Canal,�on� the�Digital �Terrain�Model �(HEC�MHS�software)�

Table 6-18 presents the hydrometric calculation parameters with respect to the closures establ ished in the sub-
watershed and Table 6-19 presents the maximum flows for 1, 2 and 50% hydrologic probabil ity.

Table�6-18:�Hydrometric�Paramet ers�of�the�Runoff�Contribution�Areas�in�the�Calculat ion�Closures�

Calculation�
c losures�in�
the�sub-
watershed

UTM�coordinates�
Area,
km² �

C� tc �
Imax�
2�years�

Imax�
50� years�

Imax�
100�years�X� Y�

Villa Aura 394617 2043631 3.84 0. 6974 83. 2 53. 8 103.8 119.5

Las Caobas 394637 2042813 5.83 0.7353 110.4 46. 0 88. 7 102.2

BuenosAires 395223 2041838 8.50 0.7629 140.5 40. 3 77. 6 89. 4

El Ind io 395203 2041270 10.19 0.7726 175.0 35. 7 68. 7 79. 2
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Calculation�
c losures�in�
the�sub-
watershed

UTM�coordinates�
Area,
km² �

C� tc �
Imax�
2�years�

Imax�
50� years�

Imax�
100�years�X� Y�

La Ureña 395276 2041066 11.63 0.7606 180.0 35. 1 67. 7 78. 0

Cuencade
Gauj imía

393761 2039001 14.01 0.7478 220.0 31. 4 60. 6 69. 8

C- Runoff coefficient; tc- t ime of concentration, min; Imax- Maximum rainfall intensity for 2, 50 and 100 years, mm/h.

Table�6- 19: �Max imum�Flows�in�the�Calculation�Closures�

Calculation�closures�in�
the�sub-watershed�

Maximum�fl ow�rates�(Qmax) ,�m³/s�

Qmax�for�T=2�years,�
P=50%�

Qmax�for�T=50�years,�
P=2%

Qmax�for�T=100�years,�
P=1%�

Villa Aura (CC1) 39.9 77.0 88.7

Las Caobas (CC2) 54.6 105.3 121.3

BuenosAires (CC3) 72.3 139.5 160.6

El Indio (CC4) 87.0 167.7 193.1

La Ureña (CC5) 86.0 165.8 191.0

Cuenca de Gauj imía (CC6) 91.5 176.5 203.3

The result s of the above table summarize the maximum flows that wi ll d rain in the different calculation closures,
whichcoincide with the confluences of the main tributaries and the Gaujimía Canal. The calculated volume showed
that the riverbedoverflows in manyplaces due to the lack of evacuat ion capacity causedbyanthropic modificat ions
or by the accumulation of solid waste that obstructs the canals . Photo 37 in Annex 5 shows the bed of the El Indio
canal (point GU-9) where more than 75% of its wet section is occupied by the accumulation of solid domest ic
waste, which in theevent of extreme rains will prevent normal drainage, causing local flooding.

It is important to note that themeasured flows and the calculated maximum flows are representative of the runoff
conditions in the watershed, associatedwith the closures, but without considering the flow that is induced todrain
by the sewage systems, which have modified the system in urbanized areas and which cont ribute to evacuate the
maximum volumes of the flows in cases of extreme storms.

Flood�Conditions�for�Peak�Flows�

Based on all the morphometric and hydrometric parameters calculated for the watershed, two sites wer e chosen
as a reference to describe the dynamics of floods that can form as a result of fluvial floods with maximum flows.
Theseselected sites constitute sect ions of riverbed with insufficient wetted sectio n due to anthropic modifications
and the progressive accumulation of sediments and solid domest ic waste, which causes overf lowing and flooding
of the surrounding dwellings.

These two sites correspond wi th surface water sampling points GU-5 and GU-12 (Annex 4.22 Map of
measur ement points for physicochemical and bacteriological parameters of surface water) and are described in
Table 6-20. During each measurement event at each of the 15points, the flow velocity was measured using the
float method, or estimated when the site had accumulation of domestic solid waste or the riverbed had a poor
st ructur e.
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Table�6-20:�Description�of�Flood�Calculation�Sites�for�Fluvial�Floods�with�Peak�Flows�

Surface�water �sampling�s ite� (GU- 5)� Surface�water�sampling�site� (GU- 12)�

Las Caobas Canal in the Frito Lay neighborhood,
north of the baseball field.

Guajimía Canal at the vehicular bridge east of
Rogelio Roselle street.

UTM coordinates X:394771; Y:2042773 UTM coordinates X:394521; Y:2043125

Pedestrian bridge with a rectangular section of 7.0
m² that reduces the cross section of the canal.

Vehicular bridge in the street, with a rectangular
sectiono f4.2 m² that reduces the wet section of
the canal

Calculated maximum flow
rate for the Las Caobas
Canal inflow ar ea.

T=100 years

52.1 m³/s Maximum f low calculated for
thearea with closure in the
Guajimía Canal, downstream
of the confluence of the Villa

Aura canal.

T=100 years

106.3 m³/s

T=50 years

45.2 m³/s

T=50 years

92.3 m³/s

T=2 years

23.5 m³/s

T=2 years

58.1 m³/s

Excess flow

T=100 years

24.5 m³/s

Excess flow

T=100 years

84.7 m³/s

T=50 years

19.2 m³/s

T=50 years

70.9 m³/s

T=2 years

0.8 m³/s

T=2 years

37.9 m³/s

Evacuation capacity of
the current section in fron t
of the avenue with
maximum flow

T=100 years

51 %

Evacuation capacity o f the
current section in front of the
avenuewith maximum flow.

T=100 years

20 %

T=50 years

19 %

T=50 years

23 %

T=2 years

97 %

T=2 years

35 %
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According to the result s described in Tab le 6-20, it is ev ident that th e current evacuation capacit y of the works
described above in the event of extreme precipitation events that cause peak f lows is less than the necessary
capacity. However, in this result it is important to consider that currently most of the sewage wo rks are highl y
affected by the accumulation of plant debris , sediments and solid domest ic waste.

For instance, Fig ure 6-20 shows the estimated result for the flooding of the lower third of the Guaji mía Canal,
downst ream of the November 6 h ighway bridge, in the event of an extreme precipitat ion event of regional scope
that causes the formation of maximum flows with a hydrological probability of 1% (return time of 100 years). It i s
important to keep in mind that the spatial scope of this result should be considered as an estimatebecause it was
based on a very general morphology of low plains, without altimetric and topographic deta ils that would allow
establishing the prec ise boundary conditions in the calculation models. Neverthel ess, the current conditions of the
physical scenario are evident,where flooding due to extreme rainfall reaches the sectors of the river valley bottom,
irr egularly occupied by urbani zation. Through personal communicat ion from local res idents, floods that have
affected these sectors appear in the results of the computational model.

Figure�6-20:�Estimated�Flood�Conditions�in�the�Lower�Third�
of�the�Guajimía�Watershed,�due �to�the�Occurrence�

of�Extreme�Regional�Rainfall�

� Hydrogeology�

� Methodology�

The description of hydrogeology at the regional scale was based on the class ificat ion of the hydrographic
watersheds of the Dominican Republic and the nomenclature of the Hydrogeological Map of the Dominican
Republic (scale of 1:250,000). The main aquifers in the region were determined, with their lit hological
characteristics and their hydrogeological importance consid ering theeffects ofur banizat ion.

The subterranean hydrodynamic was described an appr ox imation was made to a larger scale zoning, delimiting
the coastal st rip corresponding to the reef limestones and differentiating the terrigenous massif of less
aqui ferousness and transmiss ivity, and highlighting the flow dynamics towards the coastline, with some very
specific deviations.

At the lo cal scale. the groundwater deposit s were described using by two observatio n wells found in th e
explanatory note of the hydrogeological map.

� Regional �Hydrogeology�

Ona regional scale, the project area is located within the Eastern coastal plain, towards its western end, where
theaquifers described are free in alluv ial and eluvial sediments and in reefa l limestoneand marl rocks.
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This regional hydrogeological zone, with a total area of more than6,500 km2 has acalculated recharge of 1,465
hm3/year and a potential that exceeds 900hm3/year. Regional studies have determined a degree of pressure on
thewater resource of approximately 32%.

According to the nomenclature of the Hydrogeological Map of th eDomin ican Republic (scale of 1:250,000), the
predominant aquifer rocks in the region are of medium to high hydrogeological importance. These aqu ifer
formations are characte rized by being r epresented1) by unconsolidated sediments of low permeabi lity associated
with the river valleys and2) by calcareous, fractured and karst ified rocks of highpermeability in the massifs of the
high plains of the coastal plain (Annex 4.20 Hydrogeol ogi cal map of the region and the study area).

� Local�Hydrogeology�

In thealluvial and eluvial sediments that accumulate and form the low ter races of the Hai na River flood valley and
the lower third of the Guajimía Canal, groundwater has a very limited development, with depths of less than 3.0
m, and the aquifer is very affected by urbanization and transformations in the surroundings of these r iverbeds.
Theseaquifers have very lowproductiv ity and are of nohydrogeological interest.

In the coastal strip to the south, wh ich corresponds to the reef limestone massif of theFms. La Isabe la and Los
Haitises, groundwater has a dynamic flow towards the coastline, with some very specif ic deviations. This dynamic
is through fractures and kar st cav ities, which, while increasing transmissivity, increases the vulnerability of these
re sources.This aqui fer in the area is very affected by anthropic modifications,however, it acquires hydrogeological
importancedue to its lying in the coastal strip and its hydrodynamics in relation to the interface withmarinewaters.

However, in th en norther n part of the study area, the materials that predominate in the massif have a high
terrigenous component, which conditions a medium aquosity and low hydraulic t ransmissivity, a lthough there are
also preferential f low paths associated with the fracture s andstratification of the massif.

In both cases of the aquifers described, the relationship with the fluv ial surface waters is direct, although their
in fluence is limited to the morphometry of the valleys and urbanization. Locally, it can be described that th e flow
direction of the local aquifer is towards the riverbeds, although with a high flow component towards the south
(toward sthe sea). These descript ions have a high uncertain ty due to the anthropizationof the surface andaquifer
feeding sectors.

� Water�Quality�

� Methodology�

Asamplingprogram, based on the princ iple of representat iveness for theentire study area, was designed following
thegeneral crit eria of the Environmental Standard for surfaceand coastal water quality of the Dominican Republi c
(2 012), theStandard Methods for the Examination of Water and Wastewater (APHA) and the U.S. Environmental
Protection Agency (EPA). Highly anthropized and morphometrically modified flow paths were preliminarily
characterized for the 15 sampling sites. These sites were georeferenced in UTM coordinates, DATUM WGS84
system, northern hemisphere, using a Personal GPS. The optimized sampling and measurement program were
carried out according to the schedule at these points (Table 6-21, Annex 4.11 and Annex 4.12 Map of
measur ement points for physicochemical andbacteriologica l parameters of surface waters).

Table�6-21: �Sampling�and �Measurements�at�the�15�Surface�Water �Characterization�Points�

Sampling�
site�

day/month/year�� Site�description��
UTM�coor dinates�

� X Y�

GU-1
13/ 05/2021

Guajimía canal, downstream ofCamino de Emgombe
street.

395246 2041049

GU-2 Ureña canal, 27 de Febrero street. 396266 2040902
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Sampling�
site�

day/month/year�� Site�description��
UTM�coor dinates�

� X Y�

GU-3
Guajimía canal, downstream of the 6de Noviembre
highway bridge.

395210 2040082

GU-4
Guajimía canal, lower third of the watershed, in front of the
Café ne ighborhood.

395074 2039933

GU-5

18/ 05/2021

Las Caobas canal, nort h of t he baseball field in the Frito
Lay sector.

394756 2042813

GU-6
Guajimía canal, at the Orlando Mart ínez street bridge,
north of the Bohemia Brewery.

394797 2042470

GU-11 Villa Aura canal, on 9th St reet. 395029 2043942

GU-12 Guajimía canal, west of Rogelio Rosel le Street. 394521 2043125

GU-13 Las Caobas canal, behind the neighborhood park. 395276 2043199

GU-7
19/ 05/2021

Guajimía canal, Mexico St reet bridge. 395207 2041803

GU-8 Buenos Aires cana l, on El Sol street. 397202 2042728

GU-9 El Indiocanal, west of Restauración St reet. 396203 2041837

GU-10 Guaijimía canal at theent rance to CiudadAgraria. 394647 2043696

GU-14
20/ 05/2021

Guajimía canal, north of Residencia l Paloma María,
upstream of the confluenc ewith Las Caobas c anal .

395771 2041221

GU-15 Ureña canal, upstream from thepark. 394820 2039824

In addit ion, another point was measured outside the program (point GU-16), in the El Café neighborhood, 200 m
downst ream of point GU-4, near its mouth in theHaina River.

Table 6 22 (Photo 11 and 12) details the scope andgeneral structure of the surfacewater sampling in the Guajimía
canal and its tributaries.

Table�6-22:�Scope�of�the�Surface�Water�Measurement�and�Sampl ing�Program�

Generalized�sampling�to�determine�the�physicochemical�and�
bacteriological�quality�of�surface�water .�

In situ tests Laboratory tests

· pH

· water temperature
· electrical conductiv ity
· total dissolved solids
· dissolvedoxygen
· oxygen saturation
· turbidity
· total suspended solids

· chloride

· nitrate
· sulfates
· oils and fats
· BOD5
· COD
· ammoni anitr ogen
· t ota l phosphorus
· t ota l nitr ogen
· t ota l and fecal coliforms
· res idual chlorine
· Metals: arsenic, cadmium,
copper, hexavalent chromium,
iron, mercury, selenium and zinc

The sampling procedures followed the protocols established by EMPACA Environmental Quality Laborator y
Divis ion, in acco rdance with the recommendations of the U.S. Environmental Protection Agency (EPA), the
Environmental Management System (EMS), and the Environmental Protection Agency (EPA). (EPA), the ISO/IEC
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17025 Quality Management System, theStandard Methods for the Exami nation of Water and Wastewater (APHA)
and other international instit utions of worldwide referen ce.

All sampling followed established pr otocols to ensure that the conditions and validity of th e samples were met until
they were delivered to theEqLab laboratory, which was assumed by EMPACA's technical team under the technical
direction of hydrogeological engineer Ernesto Rocamora, a member of the Inter national Association of
Hydrogeologists (IAH) and accredited by the Ministry of Environment and Natural Resour ces of the Dominican
Republic (regis tration19-756).

In general terms, the established procedures were followed for this sampling:

1) At all times technic ians wore latex gloves and mask.

2) Sample containers were sealed and dry, and labeled pr ior to sample collection indicating samplename,date,
time , and laboratory record.

3) In general, 1-liter wide-mouth plastic bottles, 1-l iter amber-colored glass bottles, and 100-ml sealed and
sterilized bo ttles were used.

4) When fi llin g the containers, a free spacewas considered to avoid thermal expansion or acidificat ion ef fects .

5) The chain of custody was completed for each sample. Thechain of custody is presented in Annex XIV.

6) Immedi ately after sampling,and independentof theacidification from the laboratory, the samples we replaced
in a coo ler with crushed ice, guaranteein g a temperature between 4-8º. The cooler was kept protected from
the sunduring the samp ling day

After the end of th e sampling day, all the fields of the chain of custody of the sampl es were verified and
communicat ion was estab lishedwith the EqLab laboratory to establish transport times and coordinate the timeof
delivery (Annex 4.14 Chainof custody).

Table 6-23 below presents a summary of a ll the procedures performed for sample collection and pre servation
data. The dates of t ransfer, delivery to the labor atory and execution of the anal ytical tests are presented in the
tables for each sample in Annex XXIII corresponding to the laboratory reports of the test results for each of the 15
samples.

Table�6-23 :�Summary�Table�of�Sampl ing,�Preservation,�Transfer�and�Processing�of�Samples�

Tests ��
Type�of�container�and�

volume��
Preservat ion�� Laboratory� �

pH and water
temperature

Plast ic 300 ml On-site analysis

EMPACA

Elect rical conductivity
and total dissolved

solids

Plast ic 300 ml On-site analysis

Dissolved oxygen and
oxygen saturat ion

Plast ic 300 ml On-site analysis

Turbidity Glass vial 25 ml On-site analysis
Total suspended solids Glass 400 ml Cooling
Residual chlorine On-site analysis

Chloride

Nitrate (NO3) Plast ic 250 ml Cooling

EqLabSulfate (SO4) Ref rig eration
Total Nitrogen
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Tests ��
Type�of�container�and�

volume��
Preservat ion�� Laboratory� �

Fats and oils Glass 500 ml HCL and coo ling
Metals (As, Cd, Cu, Cr

VI, Fe, Se, Zn)
Plast ic 250 ml Filtrat ion, HNO3 and

cooling
Total Mercury Plast ic 250 ml HNO3 and coo ling

Ammoniacal nitrogen Plast ic 500 ml H2SO4 and
re frigerationTotal phosphorus

Total coliforms Sterile sleeve 100 ml Cooling
Fecal colif orms

Biochemical Oxygen
Demand (BOD5)

Plast ic 500 ml H2SO4 and
re frigeration

Chemical oxygen
demand (COD)

In Si tu Tests

All sampling and primary parameter measurements "in situ" were per formed by EMPACA Environmental Qualit y
Laboratory Div ision 3. Samples for in situ analys is were taken to avoid alterations in the physicochemical
parameters due to sampling and transfer to the laboratory, and were collected with a smooth , hig h-densit y
polyethylene sampler with a capacity of 600 ml.

For each collection, a 300-ml glass bot tle was fil led, previously prepared in the laboratory, to measure the
parameters in s itu and using containers prev iously washed with deionized water and then rinsed (sweetened)with
the surfacewater collected. In addition, 400 ml were taken in a polyethylene plastic bottle for the determinationof
turbidity and subsequent filtration of suspendedsolids.

A portable HQ40d was used for the measurements, with intelligent probes for elect rical conductivity (r anges 0.01
S/cm to 200 mS/cm), water temperature (ranges 0 to 80°C), pH (ranges 0 to14), total dissolved solids (range 0-
50000 mg/l) anddissolved oxygen (ranges 0.1 to 20 mg/l).

In addition,a Hatch2100 qportable turbidity meter was used for real-time turbidity measurements. This equipment
has a measurement range between 0 and 1000 NTU, with temperature range from 0 to 50ºC, and bases its
anal ysis on EPAmethod 180.1. The resolution is 0.01 NTU and the response time is 6 seconds, which allows the
determi nationof turbidity up to settleable solids. The calib ration of the equipment is parallel to themeasurements
with primary standards in sealed vials of 10, 20, 100 and 800NTU.

Laboratory Tests

Laboratory analyses of physicochemical and bacteriological parameterswereperformedby Environmental Qualit y
Laboratories S.R.L. (EqLAB4) following the methods established by the U.S. Environmental Protection Agency
(EPA), the ISO/IEC 17025Qualit y Management System and the Standard Methods for the Examination of Water
and Wastewater (APHA).

An ISECI18101 probe was used in the chloride determinat ions, using the same HQ40d portable equipment and
the volumes of water collected for the other physicochemical parame ters measured. Themeasurement range is
from 0.1 mg/l to 35500 mg/l ,us inga Hach Chloride ISA reagent (1 bago fpowder/25 ml of sample).

Nitrate measurement ranges from 0.1 mg/l up to 14000 mg/l using an ISA Hach Nitrate reagent (1 powder bag/25
ml sample).

3 Annex 4.11 shows the reference sheets of the in s itu surface watermeasurements.
4 Annex 4.12 shows the accreditation certification of the EqLab laboratory.



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

112 September 2021

For residual chlorine measurements, Hachcolorimeter II equipmen t with 10 ml glass and plastic v ials was used,
in high range (0.1 up to 8.00 mg/l) and low range (0.02 up to 2.0 mg/l) solutions, following the SM4500CIB, G
method.

Total and fe cal coliform determinations were performed within 24 hours after sampling, at EqLab's headquarters
in Santo Domingo, following the SM9221B method with a "most probable number" (MPN) result; while for BOD5
and COD the SM 5210Band EPA 410Amethods were used, also before 24 hours had elapsed.

The test certificate of the equipment manufacturer and the periodic calibration of the probes used are presented
in Annex XIII.

WaterQualit y Standards

In 2012, the MIMARENA has deve loped surface and coastal water quality s tandard (NA-CASC). According to
thesestandards, water bodi es receiving surfacewater s can be classified as follows:

· Class A: water intended for thepublic supply of drinking water without the need for prior treatment, except
simpl e disinfect ion. Waters destined for the irrigat ion of vegetables of raw consumption, for recreational
uses with direct contact (ex. Swimming). Waters for the pr eservation of fa unaand flora.

· Class B: water intended for the public supply of potable water with treatment . Usable waters for irrigating
crops, water sports without direct contact, and industrial and livestock uses.

· Class C: waters used for navigation, refrigeration, and other uses that do not imply direct contact.

· Class D-1: surface waters to be pr eserved in natural cond itions, due to their exceptional quality or great
ecological value. The uses of these areas inc lude scientif ic demonst rations and investigations, aesthetic
and landscape activities, and activities related to management and conservation that do not alter the
environment. For which, the discharges made (upstream in the case of rivers) should not affect the
condition s of said ecosystem.

The current ESIA, the class B was use because the water in the canals will be send to a water t reatmen t plant in
the future (stages 2 and 3 of the Phase II).

� Surface�Water �

In general, surface waters that show a terrestrial genesis fed by precipitation with low mineralization, which in
none o f the samples exceeds 1 g/l (1000 mg/l). However, there is a very importa nt anthropic source of
nour ishment , by di rect discharges of liquid ef fluen ts, which inf luence the surface water regime and the
concentratio ns of macroconstituents in these waters analyzed. These surface waters are highly affected by
turbidity and total suspended solids concentrations, with very high values at all sites sampled but not exceeding
the class B for surface waters (Table 6.24).

In general, the pH values report a meanof 7.24, which shows conditions tending to be neut ral, although values of
6.82 and6.93 stand out at points GU-1 and GU-4 respectively (Guajimía canal), as a punctual effect; in addition
to a value of 7.62 at po int GU-8 Buenos Aires canal, where liquid effluents with dyes were observed discharging
directly into the canal.

The presence of total and fecal coliforms is crit ical at all points, whose very high values show that theorganic load
to these wa ters is permanent, and presumab ly direct from anthropic sources. The concent rations of dissolved
oxygen and oxygen saturation are very low, with critical values, very inf luenced by the intense accumulatio n of
organic material (garbage) that is maintained for a long time and creates almost permanent leachatedrainage.

Detailing this chemical cha racterist ic of the surface water in the Guajimía canal, it can be observed that this
mineralization given by the concentrations of total dissolved solids has a cer tain variability, within the range
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explained. The graph in Figure 6-21 shows how the concentrations of di ssolved solids are significantly higher at
points GU-2, GU-8, GU-9, GU-13 and GU-15, which coinc ide with th eheadwaters of the main tributaries to the
main channel (Ureña, El IndioDerecho,Buenos Aires and Las Caobas canals), whereprecisely theaccumulations
of solid wasteare critical and the discharges of liquidwaste are evident, while the runoff volumes are lower.

Figure�6-21:.�Behavior�of�Total�Dissolved�Solids�Concentrations�
in�the�Analyzed�Surface�Water �Samples�
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All concentrations of biochemical oxygen demand (BOD5) and chemical oxygendemand (COD) in surface waters
were above the permiss ible l imits established by the environmental standard of reference, and even other
in ternational regu lat ions (Figure 6- 22). Thi s r eflects the poor wate r qualit y and high contaminant inputs in th e
canals.

Figure�6-22:�Behavior�of�DBO5�and�COD�Concentrations�
in�the�Analyzed�Surface�Water �Samples�

From this previous result of DBO5 and DQO concentrations in thewater s, the high values at points GU-2, GU-8,
GU-9 and GU-15 stand out again, which coinc ide with the headwaters of themain tributaries to the main channel
(Ureña, El Indio Derecho and Buenos Aires st reams), where the sources of organic and inorganic contamination
in the surface runoff are crit ical.

The concent rations of nutr ients,suchas n itrate, phosphorus and total nitrogen, arealso reported with high values,
very much i n agreement with the organic pollution explained (Figure 6-23) . Although total phosphor us levels
exceed the limitsof the standard, together with total nit rogen they are critical,and ar eone of the causes of the low
dissolved oxygen values, the scar ce aquatic faunaobservedand the eutrophicat ion.

Figure�6-23:�Behavior�o f�Nitrate,�Phosphorus�and�Total�Nitrogen�
Concentrations�in�the�Analyzed�Surface�Wat er�Samples�
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The concentrat ions of microconst ituents (trace metals) ar e reported to be low, below the permissible limits of the
environmental reference standard; however, the concent rations of total iron and hexavalent chromium, with high
values, arenoteworthy. In the caseof hexavalent chromium, this is the toxic chemical form of the elemen t that has
been shown to affect human health (Figure 6-24).

Figure�6-24.�Behavior�of�Hexavalent�Chromium�Concentrations�
in�Analyzed�Surface�Wate r�Samples�

In general, the surface water flowing through the Guajimía canal and its tributaries is considered tohave a very
poor physicochemical and bacteriological quality, with l evels of various components that can causeharm tohuman
heal th.

� Groundwater�

Regarding the physicochemical and bacteriological quality of gr oundwater, on a regional scale, there ar e
re ferences ofosc illa tions in the concentration of macroconstituents as a reflection of the effects of anthropicactivity
developed in the ter ritories. Values of bicarbonates ar e reported between 20 and 1342 mg/l, while chlorides can
reach values of up to 3020mg/l and sulfates 3756mg/ l, decreasing significantly towards the north of the territ ory .
This hydrochemical balance makes the predominance of water types vary between sodium chloride bicarbonate
and sodium chloride bicarbonate.

According to data on the hydrogeological potenti al of the Dominican Republic (Rodríguez, H. and Febrillet, J.F.
2006), more than 83% of the groundwater samples f rom this regional aquifer, taken from wells in the reg ion,have
reported the pr esence of coliforms and pseudomonas, while nitrate concentrations are moderate.

For the sectors closest to the coastal zone, these groundwaters have agreater i nfluence of marine waters at the
in terface, and therefore their parameters do not match the groundwater patterns of the massifs in the interior of
the territory.

In these intensely urbanized sectors, where impermeabilized and covered ar eas predominate, surface runoff i s
muchg reater than the possibil ity of inf iltration into the massif, but at the same time thedischarge of l iquid waste
directly into the aquifer, as a receiving body for effluents, is extremely high . Likewise, the dissolved oxygen
concentratio nvalues,which are regularly considered low in urbanizedor intervened sectors, suggest the presence
of contaminatingelements r epresented mainly by nutrients and organics.
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By reference of hydrogeological tests carried out in bo reholes to the west of the study area, towards the Haina
river valley, the physical parameters of the groundwater in real ti me (electrical conductivity, pH and temperature),
had a high similarit y of more than 96% during the 24 hours of pumping. Likewise, turbidit y, expressed as
suspended sol ids, was measured and remainedbe low 18 mg/ l.

A notable feature of the urbanized areas of the city and surrounding neighborhoods is the unfavorable trend
towards the dri llin gof wells to suppl y groundwater to industries and populat ions, while the construction of fi ltering
wells for treated and untreated domestic l iqu id waste discharging directly into the aquifer is significant. This
situation has compromised the qual ity of groundwater, whereprogressive deterio ration has been observed.

� Air�Quality�

� Methodology�

Air quality parameters were measured at 15 sampling sites covering theent ire study area, includi ng the urbanized
sectors that wil l be affected by the project (Table 6-25). The followingair quality parameters were studied : no ise
le vels, concent rat ionsof combustion gases under immission conditions (carbonmonoxide CO, ozone O3, nitrogen
dioxide NO2, sulfur dioxideSO2, volat iles TVOC and formaldehyde HCHO) and concent rations ofparticulatematter
in the air (PM 2.5, PM 10.0 and total suspendedparticles).Another samp ling site was added (P16) to characterize
the intra daily variabilit y of part iculate matter concentrations. Meteorolog ical parameters were alsomeasuredat
each sampli ng site concomi tantly with air quality parameters.

Table�6-25:�Location�of�the�Air�Quality�Parameter�Sampling�Sites�

Sampling�
site� �

Description��

UTM�coordinates�

X� Y�

P1� Camino de Engombe Street, west o f the baseball field. 395211 2041206

P2� Ureña canal , 27de Febrero Backing Street. 396266 2040902

P3� Br idge of the Highway 6 de Noviembre. 395272 2040158

P4�
North side of the Guaj imía canal , in a work shop by the Highway 6 de
Noviembre.

395069 2039971

P5� Barrio Frit oLay, north of the baseball fie ld. 394771 2042773

P6� On OrlandoMartinezStreet , nor th of the Bohemia Factory. 394797 2042470

P7� On Mexico Street , in the residential Gua jimía I, to the north. 395298 2041994

P8� Buenos Ai res canal, on El Sol St reet. 397202 2042728

P9� El Indio cana l, west of Restauración Street. 396203 2041837

P10� Entrance of the Residencial Ciudad Agraria . 394647 2043696

P11� Villa Aura canal, on 9th Street. 395029 2043942

P12� Guaj imia canal Br idge, east of Rogelio Rosel le St reet. 394521 2043125

P13� Las Caobas cana l, in t he park. 395286 2043229

P14� Residencial Guaj imía II, south of the BohemiaBrewery. 394903 2042121

P15� Vacant land plo t belonging to the City Hall. 394575 2041876

P16� Near the mouth of the Guaj imía cana l, Caféneighborhood. 395041 2039759

The following sections present the methodology for each of the air quality paramete rmeasured.
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Particulate Mat ter (PM)

The concentrat ion of part iculate matter was measured using three Airmetric Minivol TAS equipment set a stable
flow rate of 5 lpm, over each 24 hours of continuous measurement. These devices were installed parallel to each
other, two of them were fitted with PM 2.5 and PM 10 impactors, and the third for total particulate mat ter.
Measur ement were made in accordance with the specifi cations of the Environmental Technical Regulations for
Air Qualit y of the Dominican Republic. Measurements were made by the Mi nivol TAS following a sampling
technique described in theU.S. Codeof Federal Regulat ions (40 CFR part 50, Annexes I and J). The device was
thus fitted with th e inlet impactor to sort particle according to their sizes , under a stable flow rate (5 lpm) c losel y
monitoring the time elapsed between the beginning and the end of the sampling (Photo 3 in Annex 5).
Concentrations of part icu late matter in the ai r by measuring the initial weight of th e dried fil ter install on th e
equi pment device (before the sampling) on a precision balance and by subtracting this value to the final weight
of th e f ilter ( after the sampling). The volume of air, the time elapsed and the air temperature are also taken into
account in the calculation of the partic le concent rat ion express in µg/m3. The calibration certif icates of the
equi pment usedare presented in Annex 4.6.

An Aerocet 531S devicewas used to characterize the int ra daily variabili ty of particulate matter concentrat ions at
one sampling s ite (P16) in the study area. This device built by the f irm Met One count , througha stable flow r ate
of 3.0 lpm, individual particles with a scattered laser l ight and then calculates the equivalent total concentration
using a proprietary algorithm (Photo 4). The measurement cycle was programmed for 24hours with readings a t
15-minute intervals to measure the impacts of human activit ies and measuring the PM 2.5, PM 10 and total
particulate fractions. The Aerocet 531calibration certif icate is presented inAnnex 4.7.

Annex4.4 shows the reference sheets of the field measur ements and Annex4.5 shows the data recordedat each
sampling site

Combustion Gases

A smart sensor was used to measure carbon monoxide gas from immiss ion under open space conditions at the
sampling sites. The device was fittedwith a stabil ized electrochemical sensor andhas been endorsed by the U.S .
Department of Labor, Occupational Safety & Health Administration (OSHA) to measure concentrat ion up to 1000
ppm.

Ozone gas (O3) concentr ation were measured with a profess ional Forensics FD-90A detector fitted with
electrochemical sensors and calibrated by U.S. Na tional Institute of Standards and Technology to measure
concentratio n ranging from 0 to 20 ppm with a r esolution of 0.01ppm (100µg/Nm³).

A profess ional FORENSICS air pollut ion detector was also used to measure total volatile organic compounds
(TVOC5) and HCHO formaldehydes in the air. To measure formaldehyde, the device was fit ted with an
electrochemical HCHO sensor that has a double plat inum catalytic electro de, while to measur e the TVOC, the
device is fitted with a semiconductor sensor. (Photo 5 in Annex 5). One hour long r ecording sessions were
performed at each of the15 sampling sites with this equipment. The reference sheets of the f ieldmeasurements
arepresented inAnnex 4.8and the data recorded at each sampling poin t in Annex 4.9.

Concentrationof nitrogen dioxide (NO2) and sulfur dioxide (SO2) gases in immi ss ion were measuredwith Dräger
tubes. These short-range Dräger volumetric tubes indicate the number of strokes according to the gas to be
determi ned (Photo 6 in Annex 5). Once the procedure is comp leted, th e Dräger tubes are removed, plugs are
placed at both ends to prevent additiona l air inflow. The reaction i n the internal chemical solut ion happen over
several minutes. Thecolor change within th e range of the tube scale determines the gas concentration, which is
then used in the final calculations (Photo 7 in Annex 5). The reference sheets of the field measurements are
presented in Annex 4.8.

5 TVOC groups together volatile organic compounds of chemical pollution: benzene, toluene, xylene, aromatic hydrocarbons, aldehydes,
hydrogen sulfide, etc.
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In all cases, regardless of the diversityof procedures, the samplingmethods and t imes required, the Environmental
Technical Regulations on Air Quality of the DominicanRepublic were applied for eachair quality parameter. Annex
4.10 presents the certificates of useful life of the sensors by the manufacturer of the equipment used.

Meteorological Characteristics

As a complement to the air qualit y measurements, para llel measurements of meteorological characteris tics ,
in cluding ambient air temperature, relative humidity, and wind speed, were performed using an Extech model
45170 portable stat ion (Table 6-26 and Photo 8 in Annex 5). Indirect methods were used to determine wind
direction.

Table�6-26:�Technical�Characteristics�of�the�Extech�45170�Portable�Stat ion�

Parameter� Technical�characteristics�

Temperature measurement range 0 – 50 ºC

Tempera ture measurement resolution ±0.1 ºC

Measuring range of relat ive humidit y 10 – 95 %

Tempera ture measurement resolution ± 4%

Measuring range of wind speed 0 – 30m/s

Resolution of wi nd speedmeasurements 0.1 m/s

Results for the meteorolog ical andair qualit y parameters measured at the sampling sites ar e presented below.

Air Quality Standa rds

In 2018, The MIMARENA has developed air quality reference values which state the concentrat ion a pollutant
shall not exceed according to different time fr ames (Art icle 6 of the Environmental Technical Regulation on Air
Quality). The MIMARENA also developed in 2018 theMaximum Permiss ible Emiss ion Limits of the Static Method
for vehicles that use gasoline as fuel and the maximum opacity limits for emiss ions by diesel-powered vehicles
the maximum emission limits for diesel-powered vehic les (article 8 and 11 of the Environmental technical
re gulation for the control of emissions of air pollutants from mobile sources)

� Results�

The results of the measur ements of particulate matter concentrations, as air quality standards, are presented in
Table 6 27, and in Annex 4.5, and the primary calculations are attached with the data of the measurements
re corded in the field (Annex 4.15 Map of the location of air quality measurement points). In general, the
concentratio ns of particulate matter are moderate to high, very typical of urbanizedareas, where the main sources
are the usual socioeconomic activity and traffic in streets and avenues, with a notab le presence of trucks and
trucks.
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Table�6- 27:�Summary�of�Particulate�Matter�Concentrations�
(PM�2.5,�PM�10�and�Total�Suspended�Particles)�

Site��

Meteorological�variables�
Particulate�matter ,

µg/Nm3�

T, ºC� Hr,%� Vv, m/s� Dv� PM�2.5� PM�10� PST�

P1� 27. 8 71.6 0.5 E 52.8� 92.4� 211.2�

P2� 27. 9 71.8 0.3 E 39.6� 79.3� 105.7�

P3� 28. 5 71.1 0.8 E 53.0� 92.8� 132.6�

P4� 30. 0 70.0 0.8 E 19.8� 66.1� 145.4�

P5� 30. 2 63.5 2.9 E 66.8� 120.3� 254.0�

P6� 32. 9 55.5 0.1 E 54.1� 121.8� 216.6�

P7� 32. 3 61.8 0.2 E 67.7� 176.0� 324.9�

P8� 28. 1 75.9 0.1 E 52.9� 145.7� 251.7�

P9� 29. 5 67.1 0.1 E 66.6� 146.6� 239.9�

P10� 32. 2 59.6 0.1 E 67.5� 135.1� 229.7�

P11� 33. 9 52.6 0.9 E 40.8� 109.0� 231.6�

P12� 27. 6 74.3 0.1 E 52.8� 118.8� 224.5�

P13� 31. 3 59.2 0.3 E 40.1� 94.0� 174.1�

P14� 33. 9 47.5 0.3 E 80.4� 147.5� 241.3�

P15� 31. 5 62.9 0.2 E 67.1� 120.9� 228.4�

P16� 31. 8 63.1 0.4 E 15.2� 77.4� 156.5�

Permissible�limits� of�the� Technical�Environmental�Regulation�on�
Air�Quality

65.0� 150.0� 230.0�

T- ai r temperature in ºC,Hr- relative humidity in%, Vv- wind speed in m/s, Dv- wind direction.

Figure 6-25 compares the results obtained at each sampling site with the permissible limits established by the
Environmental Technical Regulations for Air Quality . The highest concent ration s of particulate matter wer e
re corded at sampling sites located in streets , neighborhoods or r es identi al areas, where conditions of
aggl omerations of people, veh icles or tr aff ic predominate (points P5, P7, P8, P9, P10, P11, P14 and P15).
Likewise, the sampling sites located towards the lower third of the Guajimía Canal (P2, P3, P4 and P16), in areas
with large undeveloped spaces, measured the lowest concentrat ions of particula te matter.



AECOM Stormand Sanitary Drainage of the Guajimía Canal Phase II

Project - Update of the ESIA and RAP
Ref.: 60654897

September 2021 121

Figure�6-25:�Concentration�of�Particulate�Matter�at�the�Measurement�Points�
and�Compared�to�the�Permissible�Limits�of�the�Technical�Regulation�

Primary calculations with the data of combust ion gases measured at the sampling sites ar epre sented in Annex
4.9 (Annex 4.15 Map of the location of air qualit y measurement points) and results are presented in the Table
6-28. In general, all gas concent rations measured remain below the limits al lowed by the reference regulation ,
with some minor and very specific peaks associated with local i ndustrial activities(workshops) and vehicular traffic .

Table�6-28 :�Summary�of�Flue�Gas�Concentrations�
(CO,�O3,�SO2,�NO2,�TVOC,�HCHO)�at�Immission�Condi tions�

Sampling�Site�
Combustion� gases�in�immissi on, µg/Nm3�

CO� O3� SO2� NO2� HCHO� TVOC�

1� 2800 <100 <420 < 380 14.7 64.3

2� 7860 <100 <420 < 380 25.0 83.2

3� 3110 <100 <420 < 380 40.8 71.5

4� 7760 <100 <420 < 380 19.6 59.1

5� 2610 <100 <420 < 380 16.2 37.2

6� 6640 <100 <420 < 380 38.4 70.8

7� 5830 <100 <420 < 380 17.0 75.7

8� 2430 <100 <420 < 380 15.9 41.3

9� 3580 <100 <420 < 380 28.7 51.7

10� 4850 <100 <420 < 380 16.9 38.3

11� 5040 <100 <420 < 380 23.2 40.2

12� 2180 <100 <420 < 380 18.0 36.7

13� 3160 <100 <420 < 380 16.1 42.2

14� 3100 <100 <420 < 380 45.5 80.0

15� 6250 <100 <420 < 380 19.5 47.7
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Sampling�Site�
Combustion� gases�in�immissi on, µg/Nm3�

CO� O3� SO2� NO2� HCHO� TVOC�

16� 5480 <100 <420 < 380 20.0 45.8

Permissible�l imits�of�the�Environmental�Technical�
Regulation�on�Air�Quality�

40000�
(1 hour)

250�
(1 hour)

450�
(1 hour)

400�
(1 hour)

100�
(1 hour)

(*)

CO- carbon monoxide,O3- ozone, SO2- sulfur dioxide, NO2- nit rogen dioxide, TVOC- volatile compounds,HCHO- formaldehyde.
* Limits of 1000 µg/Nm3 in 30minutes for Toluene, and 870 µg/Nm3 per year for Xylene.

It is important to po int out that these results are favorably influenced by the wind circulation conditions in the
territory with a predominantly plainmorphology, without s ignificant obstacles, in addition to a location not fa r f rom
thecoastal s tri p.

� Noise�Levels�

� Methodology�

Noise levels were measur ed at the same 16 sampling sites than those used to measures air quality. ACEM DT-
8852 datalogger sound level meter was used for noise measurements, which complies with IEC 61672-1 Class 2
(International Electrotechnical Commission) and ANSI S1.4. Type 2 ( American Nationa l Standards Instit ute)
standar ds, with digital storage of up to 32,000 values (Photo 1 in Annex 5). This device measures the maximum
and minimum noise, both in dB(A) and dB (C).

Genera l equipment data are pr esented in Table 6-29.

Table�6-29:�Technical�Characteristics�o f�the�Digital�Datalogger�Sound�Level�Meter�

Parameter�� Value��

Accuracy ±1.4dB

Frequency range 31.5 HZ ~ 8 KHZ

Dynamic range 50 dB

Measuring ranges
Low 30 dB~80 dB Medium: 50 dB~100 dB, High: 80 dB~130 dB y Auto:

30 dB~130 dB

Response time Fast: 125mS y Slow: 1 s

Resolution 0.1dB

At each sampli ng sites , readings were taken at a heig ht of 1.5 m above the ground, in the direct ion of the source
of noise during daylight hours, continuously for no less than five minutes in accordance with the procedures
established in the Environmental Standard for Noise Protection of the Dominican Republic (NA-RU-001-03 ). The
re ference sheets of the field noise level measurements are presented in Annex 4.1 and inAnnex 4.2.

Field calibration of the sound meter was conducted with an acoustic calibrator (pistophone) REED SC-05 class 2
IEC 60942. This device was set at the 94 and 114 dB(A) levels , at 1000 Hz normal frequency, with an accuracy
of ± 0.2 dB, according to the requirements of the Environmental Standard for noisepro tection of the Dominican
Republic (NA-RU-001-03), (Photo 2).

Annex 4.3 shows the calibration certificate of the sound level meter and the acoustic calibrator (pis tophone) that
fits the sound l evel meter in use.

NoiseStandards
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In Dominican Republic, theEnvironmental Standard for Noise Protection (NA-RU-001-03) presents the maximum
permiss ible noise emission levels in decibels (dB) (A) and noise level allowed to vehicles by weight /cy linder
capacity (Figure 2-6). In the present study, the maximum noise emission levels allowed
for residential area with surrounding industries and businesses is 65 dB.

� Results�

The results of the daytime noise level measurements are shown in Table 6-30 and Annex 4.2 contains the
complete data of the measurements recorded in the field (Annex 4 .15 Map of the location of air qualit y
measur ement points) and the data related to the measurement. I t is evident that noise levels are associated with
anthropic activity in the area and traffic. For instance, the sampling sites R1, R4, R7, R10, R11, R12 and R15 were
in areas with almost no traffic or with speed regulations because they are the access to res idential areas. In
cont rast, the sampling sites R2, R3, R5, R6, R8, R9, R13, R14 and R16 were highly influenced by traffic and the
usual socioeconomic activit y of the neighborhoods, which contribu ted to exceed the permissible levels of the
re ference standard.

Table�6-30:�Summary�of�Measured�Noise�Levels

Sampling�
sites�

Noise�level�dB(A)�

Mín. � Máx.� Prom.� Leq.�

R1� 52.0 76.5 59.6 62.8�

R2� 55.6 79.9 64.3 68.7�

R3� 58.4 84.7 72.0 74.6�

R4� 52.4 68.3 59.5 61.4�

R5� 51.0 86.8 60.7 68.7�

R6� 60.8 90.8 71.3 76.4�

R7� 55.4 77.8 61.1 63.8�

R8� 51.9 89.2 61.0 69.9�

R9� 55.0 78.4 64.0 66.3�

R10� 50.3 73.7 59.9 61.9�

R11� 48.0 79.5 54.7 59.9�

R12� 52.3 74.7 60.8 63.0�

R13� 54.8 85.1 63.6 67.4�

R14� 54.9 85.6 64.4 68.2�

R15� 52.1 72.6 61.1 62.8�

R16� 55.2 86.4 64.3 70.0�

T- air temperature in ºC, Hr- relative humidity in %, Vv-wind speed in m/s, Dv- wind direction.
Standard NA-RU-001-03: Continuous Noise: 65 dB (A) for residential area with surrounding industries and businesses (Area II)
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� Vulnerability�to�Natural�Hazards��

� Seismic�Activity�

The Dominican Republ ic is locatedat the junct ion point of the North American pl ate and the Caribbean plate and
is characterised by the presence of regional fa ults. This can result in a probabil ity of an eventual seismic event.
Data in dicates that at least six earthquakes reaching a magnitude 8.1 on the Richter scale were recorded in
Dominican Republic.

� Floods�

In general, the watershed presents a highly branched drainage network characterized by numerous small
tributaries that join the main canal at right angles. The drainage density - or water path length per unit area - is
1.36 km per square kilometer. The densit y of the drainage and low slopes account for the moderate responseof
thewater shed to rainfall.

The init ial drainage capacity of the Guajimía canal decreasedconsiderably over the years due to human activities
on it s banks, theaccumulation of waste in the channel and the insuffic iency of the drainage structures under the
bridges that cross it. This critical situation is expected to worsen in the next few years due to the ongoing urban
developmen t of the areaand accumulation of waste.

It is important to note that thewater level in the cana l is high in somesections,especially downstream, due to the
la rge number of obstruction elements lying in the canal. Therefore, the water of the canal regul arly overflow the
banks causing floods that destroy precarious houses on the banks and cause deaths.

� Cyclones�and�hurricanes�

In Domin ican Republic, hurricanes are the main cause of very intense episodes of rainfall, i .e. when large
accumulations are recordedwith a very low return period. To express thisusual behavior forthe Caribbean Region,
in formation from records related to cyclones developed in the North Atlant ic from 1851 to 2020 has been taken
from several websites including the National HurricaneCenter (NHC), Stormpulse , StormCarib and the Institute
of Meteorolo gy of Cuba (INSTMET), among other s.

The processing of the data shows the increase in theoccurrence of events, i.e., the trend towards an increase in
thenumber of cyclones in each season, most of which cross the Caribbean region and Hispaniola (Figure 6-26).
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Figure�6 -26:�Number�of�cyclones�by �decade�from�1851�to�2020�in� the�North�Atlantic�region��
(named�cyclones)�

As the Dominican Republic is hit every year by tropical storms it is important to understand the dynamics of these
meteorological events for Western Caribbean region (according to the CaribbeanHurricane Network zoning).

Data gathered on hurricanes and storms tha t occurred between 1851 and 2019 in Dominican Republic show that
most of these events occur in September, foll owed by August and October. According to archival data provided
by NOAA's Nat ional Hurricane Center, the countr y has been hit directly by more than 40 extreme weather events
over aperiod of 168 years (1851-2019) (Table 6-31).

Table�6-31�:�Distribution�of�Meteorological�Events�by�sub-region�(1851-2019)�

Category�of�events�
Southern�of�Dominican�

Republic�(Santo�
Domingo�station)

Northern�part�o f�
Dominican�Republic�
(Puerto�Plata�station)�

All events 40 43
Tropica l Storms 24 30

Hurricanes of category 1 6 6
Hurricanes of category 2 5 2
Hurricanes of category 3 2 2
Hurricanes of category 4 2 2
Hurricanes of category 5 1 1

Here are the highlights of thepast 15 years in terms of meteorological events:

· Even though the 2005 hurricane season was the most active since 1931 with a return period in th eorder
of80 years and 30 meteorological events recorded in the Caribbean reg ion,only storm ("Alpha") affected
the Dominican territ ory.

· t he 2007 hu rricane season was characterized by twoeventsthat stoodout for their intense rainfall: storms
"Noel" and "Olga". The former left accumulated rainfall in excess of 400 mm during the days of the event
in several regions of th e Dominican Republic.

· I n the 2012 season, 9 hurricanes, 9 tropical storms and 1 major hurricane were reported in the Atlantic
and Caribbean regions. Among these events, hurricanes " Isaac" and "Sandy" affected the southern part
ofDominicanRepublic During thedays of the "Sandy" storm (October 23 to25, 2012),3 50 mm of rainfall
was reported for the northern regiono f Santo Domingo, which caused severe local flood ing (Photo 13).
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· I n the 2016 season, the scourge of Hurricane "Matthew" was highlighted as it passed near f westernHaiti.
During these days heavy rains were recorded, reaching 234 mm in 24 hours in Santo Domingo with an
add itional 111 to 120 mm the followingday in th e same area, and astrong surge on the coast of the city
ofSanto Domingo (Photo 14 in Annex 5).

· During the 2018 hurricane season, 15 events were reported in the Atlantic and Caribbean regions,
including 7 tropical storms, 6hurricanes and 2 major hurricanes. The most important event for the project
area was however Hurricane "Bery l", in July, which crossed the Is land from south to north, as a tropical
wave, with s ignif icant rainfa ll accumulations.

· I n the 2020 season, there was a record number of 31 extreme events. In addition to these events, there
were 31 tropical depressions and 30 storms, a historical record for the Caribbean region. In terms of
hurricanes, 13 events were repo rted, 6 of which reached the hurricanecategory 5.

� Climate�Change�

� Greenhouse�Gases�Emissions �

This assessment considers the sevengases defined as GHGs under the United Nations Intergover nmental
Panel on Climate Change (IPCC):

· Carbon diox ide (CO2)
· Methane (CH4)
· Nitr ous oxide (N2O)
· Hydrofluorocarbons (HFCs –a family of gases)

· Nitr ogen trifluoride (NF3)
· Fluorocarbons (PFCs –another family o f gases) and
· Sulfur hexafluoride (SF6)

It is assumed tha t small amount of GHG are currently emitted from the canals .

� Climate�Change�Risks�

Methodology

For the climate change risks analysis, th e approach was based on relevant IFC standards. Elements from the
“Per formance Standard 4 – Community Health, Safety, and Security” (PS4) and the “Performance Standard 6-
Biodiversity Conservation and Sustainable Management of Liv ing Natural Resources” (PS6) guided the
assessment .

Regarding the PS4, project activ ities, equipment , and infrastructure can increase communit y exposure to risks
and impacts. Communities that are already subject to impacts from climate change may a lso exper ience an
acceleration and/or intensification of impacts due to the project. The climate change riskassessment wil l consider
the effects of climate change on community risk and vulnerability in identificatio nand evaluation of project risks
and impacts to community health, safe ty, andsecurity, with particular attention to vulnerablegroups.

As for the PS6, whichaims toprotect and conservebiodiversity, tomaintain bene fits from ecosystem serv ices and
to promote sustainable management of livingnatural resources, the climate change risk assessment will consider
theeffects of c limate change on ecosystem services and natural habitat, and the role of each inmitigating c limate
risk, in ident ification andevaluation of project impacts on the natural environmen t.

Under the unite d nations fr amework, climate change is designated as a change of climate which is attr ibute d
directly or indirect ly to humanactivit y that alters the composition of the globa l atmosphere and which is in addition
to natur al climate variabili ty observedover comparable time period. In the last 100 years, Earth ’s climate has been
getti ng warmer and these changes in temperature can have different repercussions on weather t rends in differ ent
re gions. Climate change and its amplification can causeext reme weather events wh ich could have impacts on the
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populat ion, the natural environment, st ructures and all types of infrast ructure. In order to bet ter plan in terms to
climate change, climate change scenarios and projections have been developed and are a valuable tool for
adaptation and for increasing resilience.

Climate projections are based on assump tions regarding the evolution of GHG emiss ions. Theseare referred to
as Representat ive Concentration Pathways (RCP) and are namedafter their associated level of radiative forc ing
or di ffer ence between sunlight absorbedonEarth andwhat is radiate d back to space. For instance, RCP 2.6, RCP
4.5, RCP 6and RCP 8.5 cor respond to 2.6, 4.5, 6 and8.5 W/m² of radiativeforc ing, r espectively for each scenario.
Projected carbon dioxide (CO2) concentration levels are pr edicted from the anticipated growth in population and
ener gy demand (the type of energy is an important factor), as wel l asby the anticipated changes vegetation cover
and type. High level descript ions of the RCPs are below inTable 6-32.

Table�6-32:�RCPs�

RCP� Description�

RCP� 2.6� Str ingent mi tigation scenar io: representative of a scenario that aims to keep g lobal warming likely
below 2 degreesCelsius (°C) increase above preindustrial temperat ures. Ambitious reduction ofGHG
emissions peak around 2020, then decline and become net negative before 2100.

RCP� 4.5�� Intermediate mitigation scenar io consistent with rela tively ambitious emissions reductions and GHG
emissions increasing slightly before starting to decline ~2040. Th is falls short o f the 2°C l imit agreed
upon in the Par is Agreement.

RCP� 6.0� High to intermediate emissions scenario with emissions peaking in 2060 and declining for t he rest of
the century.

RCP� 8.5� Very high GHG emissions: consistent with no policy changes to reduce emissions (c urrent policies or
business as usual ).

(Source: IPCC, 2014.)6

The high carbon future (RCP 8.5) scenario was selected as it represents the worst-casescenario, which would
overestimate theassociated risk and lead to more robust adaptation measures. Historical cl imate informationalso
plays a sign ificant role in facilitating the contextualizat ion and interpretation of future climate protection and
identifying c limate indicators or events that can have significant impact on a region. Historical cl imate trends and
futur e c limateprojections were used to determine the climate-related risk.

Results

Current ly and historically, th eDominican Republic has a t ropical c limateand has the general characteristics of the
Caribbean coastal region. The RCP8.5 future c limate projections for the Dominican Republ ic indicate changes i n
temperatures and changes in precipitation patterns varying from one reg ion of the count ry to another. The World
Bank Group has put forward the Climate Change Knowledge Porta l (CCKP), wh ich uses the Coupled Model
Inter compar ison Project, Phase 5 (CMIP5)models. TheCCKP climate projections in comparison to historical data
for the Domi nican Republic shows certain trends for certain climate varia bles.

Rainfall in theDominican Republic is high ly variable depending ongeography andseason. In the southern part of
the count ry, where the project will t ake place in the Santo Domingo area, there are to dis tinct season, the r ainy
summer, and the dry winter. Future climate scenariosbased on historical cl imate data for the Dominican Republi c
provided by the Nati onal Meteorologica l Office (ONAMET) and analysed by experts from the Water Center for the
Humid Tropics of Latin America and the Caribbean (CATHALAC) 7, concluded:

· The conditions of total annual precipitation by 2050 may decrease by 15% on average throughout the
national territor y, aggravating the decrease to values of 17% by 2070, compared to the average of the
baseline 1950–2000.

6 IPCC, 2014: Climate Change 2014: Synthes is Report. Contribution of Working Groups I, I I and III to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, 151 pp
7 World Health Organization.(2021). Health�and�climate�change:�country�profile�2021:�Dominican�Republic (No. WHO/HEP/ECH/CCH/21.01.
02). World Health Organization.
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· The southern and western regions of the country will be the most affected by the decrease in rainfall by
2050 and 2070, while the eastern andnorthern regions could even show even small positive changes.

· The total monthly precipitation during the dry season may decrease drastically by 2050 and 2070.

· The beginning of the rainy season in May and June could present a sudden increase in the total
accumulated rainfall.

(World Health Organization, 2021)

These�conclusions�are�also�supported�by�the�CCKP�projections,�where�

�

Figure6-27: shows the projected changes in monthly prec ipitat ion for the Santo Domingo region of the Dominican
Republic for the 2080-2099 projection timef rame. Overall, a decrease in monthly precipitation can be observed,
especially in from June to October. The peak prec ipitation decrease occurs in August with a median monthl y
precipitation decrease of 30 mm.
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�

Figure�6-27:�Projected�Changes�in �Monthly�Precipi tation�for�Santo�Domingo�
in� the�Dominican�Republic�for�2080-2099�

(Sou rce:�World Bank Group, 2021a)8

Figure6-28 and Figure 6- 29 present the projected changes in hot days, where maximum temperature is over 35
degr ee Cels ius in the Domi nican Republic, in the Santo Domingo region. Figure 6-28 illustrates the changes in
number of days compared to the refer ence period (reference period is 1986-2005 in the case of the CCKP). As
shown, over the majority of the projection timeframes, an increase in number of hot days with a Tmax over 35
degr ees Celsius can be observed, with a rapid increase f rom the 2060-2079 timef rame to the 2080-2099
time frame. The 2080-2099 timef rame is projected to have a median i ncrease of 29 hot days more than the
re ference period. Figur e6-29 shows that the i ncreases in hot days will occur between May and November, with
the peak be ing in August. Long-term changes in temperatures consis t of a coherent increase in the coming
decades, increasing water stress in arid and semi-arid areas,and also during drier months9.

�

8 World Bank Group. (2021a). Climate Change Knowledge Portal: Dominican Republic.
https://c limateknowledgeportal.worldbank.org/country/dominican-republic/climate-data-projections
9 Caffrey ,P., Kindberg, L. , Stone, C., de Obeso, J. C., Trzaska, S., Torres, R., & Meier, G. (2013). Dominican Republic climate change
vulnerability assessment report. African�and�Latin�American�resilience�to�climate�change�(ARCC), 1-132.
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Figure�6-28:�Projected�Change�in�Hot�Days�for�Santo�Domingo�in�the��
Dominican�Republic�for�Di fferent�Projection�Timeframes��

(Source:�World Bank Group, 2021a)�

�

�
�

Figure�6-29:�Projected�Monthly�Change� in�Hot�Days�for �Santo�Domingo
in�the�Dominican�Republic�for�2080-2099��

(Source:�World Bank Group, 2021a)�

Precipitation and temperatures are important c limate indicators that arepredicted to var y in the future. However,
it is also important to look at the s ignificant natural hazard that theDominican Republic i s currently vulnerable to,
and how the changing climate may affect the occurrence and the intensity of thosenatural h azards. Threenatural
hazards are significant for the pro ject and can be influenced by the projected change in c limate: storms, floods
and drought.

Historically, trop ical storms in the Dominican Republic have been destructive, affecting the country’s infrastructur e
and its population. Damages can be att ributed not only to strong winds, but also to heavy pr ecipitations. It is
anticipated that the number of tropical storms may decrease towards the end of the century. However, their
in tensity is predicted to increase (category 4and 5 events) due to human- induced warming. This is translated i n
an increase of wind speed and more intense precipitation within 100km of the sto rm centre. In other words, the
number of s torms is likely to decrease but their and their associated winds and precip itations will increase as
oceanand global temperatures cont inue to rise. (World Hea lth Organizati on, 2021)

Althoughprecipitations are predic ted to decrease in the SantoDomingo region, flood is an important natural hazard
to consider for the storm andsanitarysewer project. Figure6.4 illustrates the number of people affected by flooding
in the Dominican Republic each year from 1985-2018, where it can be observed that people affected by floods
has been predominant and occurrences r elatively constant since 2002. With increase intensit y of tropical storms,
it is important that the infrastructure of the project be resilient to heavy pr ecipitations and flood ing.
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Increased heat combined with decreased rainfall canexacerbate water stress, especially in thedrier areas of the
country and those subject to the mid-summer drough t. The period of re lative droughts between the month s of
July–August could be more intense.

Figure�6-30:�Number�of�People�Affected��
by�Flood�Statistics�for�1985-2018��
(Source:�World Bank Group, 2021b)10�

10 World Bank Group. (2021a). Climate Change Knowledge Portal: Dominican Republic.
https://c limateknowledgeportal.worldbank.org/country/dominican-republic/vulnerability
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� Biological�Baseline�

6.2.1� Methodology�for�the�Assessment �of�the�Biolog ical�Baseline�

As background of research consulted, several documents are presented that have been carried out in the area of
the Project of Stormwater and Sanitary Drainage of the Guajimía Canal Phase II, and that in general were taken
as reference and comparison:

· Birds of the Dominican Republic (Stockt de Dod , 1978).

· I nventory of herpetofauna by Schwartz and Henderson (1991).

· Final Report of the Santo Domingo Green Belt (CONAU, 2000).

· Baseline inventory by Auding Latinoamericana (AL) (2003).

· Environmental Impact Assessment Report and Social Management Plan of the Rainwater and Sanitary
Drainageproject of the Guajimía Canal Phase l (Dessau-Sopr in-Can-American, 2006).

· Environmental Impact Assessment Report and Social Management Plan of the Rainwater and Sanitary
Drainage project of the Guajimía Canal Phase lI (Dessau Inc. 2008).

� Area�of�Influence�

Considering the geographical delimitations and levels of anthropizat ion of the area for the project the area of
in fluence for thebiological baseline was identified as the watershed of theGuajimía canal, which occupies a total
area of 13.58 km2 (Subsect ion 4.2.2, Chapter 4. Description of the project).

� Selection�of�Sampling�Points�

Prior to the beginnin g of the field wo rk for the characterizat ion of flora and fauna, 13 points were selected using
the Google Earth imagery, within the boundary of the Guajimía canal watershed and it s tributaries (Table 6-1 ),
considered as the area of influence of the project. The sel ect ion of the points was influen ced by the dark green
spots that indicated the possible presenceof vegetation.

Flora

Six points were discarded for the vegetation sur veys (4, 5, 6,10,11 and 13) of the 13 previously selected. No
vegetat ion of importance was found ther e, rather gene rally clear ed spaces with little floristic interest. In addition,
mostof theseareas are densely populated. Twoother points were later added (14and 15) in the canals of Ureña
and Los Indios (Phase I). The points of greater estimated coverage ranged between 80 and 95%, wi th VT-12
showing the highest coverage. The coverage of the other points was not possib le to define consider ing the high
degr ee of anthropization found. All points were georeferenced using GPS, where location is expressed in
coordinate s UTM WG84 (Table 6-33:Annex 6.1).

Fauna

For fauna, 13points were sampled (Table 6-33). Annex 6.2 displays themapped samplingpoints of the terrestrial
fauna in the watershed.
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�

Table�6-33:�Pre-selected�Sampling�Points� for �the�Character ization� �
of�Vegetation,�Flora,�and�Terrestr ial�Fauna�

Vegetation�
Sampling�(VT).�

Terrestria l�Fauna�
Sampling�(FT).�

UTM�coordinates�

X� and�

VT-1� FT-1 � 394999.00 2043336.00

VT-2� FT-2 � 394558.00 2043375.00

VT-3� FT-3 � 394517.00 2043174.00

--� FT-4� 395542.00 2042781.00

--� FT-5� 394114.00 2042849.00

--� FT-6� 394589.00 2041885.00

VT-7� FT-7 � 394714.00 2041517.00

VT-8� FT-8 � 395134.00 2041741.00

VT-9� FT-9 � 395685.00 2041298.00

--� FT-10� 395262.00 2040790.00

--� FT-11� 394978.00 2039919.00

VT-12� FT-12� 394442.00 2039297.00

--� FT-13� 393774.00 2038751.00

VT-�14� --� 396404.21 2041852.05

VT-�15� --� 395670.56 2041056.85

Aquatic�Fauna�

The sampling stations for aquatic fauna were located in the canal where the accumulat ion of waste allowed the
existence of wa ter (Table 6-34: Annex 6.3).

Table�6-34:�UTM�Coordinates�of�the�Sampling�Points�of�the�Aquatic�Fauna�

Aquatic�Fauna�
Sampli ng�(FA).�

Coordinates�UTM�WGS�84,�zone�19Q�
Canals�

Date�of �
sampling�X� and�

FA-1� 395029 2043942 Villa Aura .

May 31

FA-2� 394647 2043696
Guajimía

FA-3� 394632 2042833

FA-4� 395276 2043199 Mahogany

FA-5� 397202 2042728 Buenos Aires

FA-6� 395211 2041206
Guajimía June 2

FA-7� 395074 2039933

.

� Methodology�for �Characteriz ing�Vegetation�Types�and�Associated�Flora�

The field wo rk for the characterization of the vegetation and the inventory of the flora was carried out in two field
campaigns, during the monthof May (2021).



AECOM Stormand Sanitary Drainage of the Guajimía Canal Phase II

Project - Update of the ESIA and RAP
Ref.: 60654897

September 2021 135

Transects of 50 meters in length and 100 meters wide were sampled. The transects were selected according to
the different types of vegetation present, following the Matteuc i & Colma (1982) preferential method). In addition
to the sites selected for the floris tic inventory, collections of species located outside the transects were re corded
to complement this study.

Botanis ts Ricardo García, former director of the National Botanical Garden of the Dominican Republic and
Francisco Jiménez, deputy director of the same institution and authors of the Red List of Vascular Flora in the
Dominican Republic in 2016, were the speciali sts involved the surveys.

The taxonomic identification of the specieswas done mostly in situ,while those that could not be identifiedon f ield
were collected and identified in theNat ional Herbarium of SantoDomingo (JBSD). Once processed anddried, the
taxonomic identif ication of the specimens was undertaken through the use of taxonomic keys contained in the
flora of Hispaniola (Liogier , 1982, 1983, 1985, 1986, 1989 , 1994, 1995, 1996, 2000 and Acevedo, 2003) and by
compar ison with specimens from the her barium col lection .

The lis t of species was then drawn up with information regar ding the family, scient ific and common name,
conservation status end est imated or relativeabundance.

The Internat ional Un ion for the Conservation of Nature (IUCN) Red L ist of Vascular Flora in the Dominican
Republic (2016) was consul ted for the conservation status of the species.as well the Convention on International
Trade in Endangered Species of WildFauna and Flora (CITES, 2021).

All the f ieldwork was suppor ted by abundant photographic material, taken by the vegetation specialists. Once the
field phasewas completed the vegetat ion list with biodiversity values as well as the vegetation map were updated.

� Methodology�of�Sampling�of�Terrestria l�Fauna�

Thirteen sampling points were selected for this groupaccord ing to the habitats of importance, present in the study
area.Presence, abundance, and diversity of the taxonomic groups of terrestrial fauna were recorded.

The conservation status of th e species located in the project area was verified through the IUCN Red List ( IUCN,
2021), the IUCN red lis t of endangered, threatenedo r protected species of the DominicanRepublic (MIMARENA,
2011) and CITES (UNEP-CITES, 2021).

Sampling techniques proposed by Angulo et al. (2006) were used for the herpetofauna surveys.These consis ted
in unrestricted sear ches wi thin a 50 m radius with a time set of 25 minutes at each sampling point. Observed
indiv iduals were counted using visual and auditory methods (Angu lo et al. 2006 ). Special attention was given to
theavaila ble microhabitats. Surveys were carried outmornings (from 8:30) and at night (from 19:30) betweenMay
13 and 17 (2021) by specialists Je sús Mercedes Almonte and Esteban Garrido.

For the determination of the biogeographical s tatus and conservation status of the regis ter ed species, the IUCN
Red List of threatened species (IUCN, 2021), the Red List of the Species of Endangered Floraand Fauna of the
Dominican Republic (MIMARENA, 2011) and the Convention for Internationa l Trade in Endangered Species of
Wild Fauna and Flora (UNEPCITES, 2021) and the Caribbean Amphibian and Repti le Database (Caribherp,
2021) were taken into account .

Transects (150m) of varia bl ewidth were used for direct observations of mammal species by visual and auditor y
means, (Birriones, 2004).

A walking pace of approximate ly 0.5 to 1 km per hour was maintai ned consistently along the transects Dayt ime
censuses were conducted from 7:00 to 13:00 hours. Night sampling occurred f rom 19:00 to 1:00. The surveys
took place between the 13th and 17th of May 2021 and were completed by the specialis ts Jesús Mercedes
Almonteand EstebanGar rido.

Data for chiropters was collected using two sampling techniques: by capture, using fog nets, and by simpl e
observation in 150 m transects. Sampling was done at points FT-5, FT-7 and FT-12 (Table 6-32) considering
vegetat ion presence at these areas. Five fognets of 6m long and 2m wide (Photo 77, Annex 7) were installedat
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all three sampling sites (Bail lie and al. 1986, Peachand al. 1991). Nets were opened in the early hours of the night
at 19:00 and stayed open until 22:0 0 in order to cover the hours of greatest acti vity . Samplings were carried out
between May 13and 17 (2021) by specialis ts Jesús Mercedes Almonteand Esteban Garrido.

The nets were placedwhere fr equent passages occur. When captured the individuals were identified (Photo 78,
Annex 7), marked with a harmless ink, to verify recapture, and released. Observation transects were locatednear
net placement. Thenumbers of indiv iduals observed as well as fl ight height were recorded.

Methods from Ralph et al. (1981, 1995) and Wunderle et al. (1994) were used to collect data for birds. The
sampling techniques will combine: count by fixed points, the interviews and opportu nistic observations. The
samplings were carried out between May 13 and 17 (2021) by specialist s Jesús Mercedes Almonte and Esteban
Garrido.

During fixed�points�counts theobserver remains immobile duringa certain time at a chosen sampling station, in
orderto increase the pr obability of bird detectionand decrease disturbancegener ated during transect movements
(Chávez-León and Velázquez, 2004).An observation radius between 25 m and 50 m was applied (Ralph et al.
1981, 1995; Wunderle, 1994; Allen, 1986; Lack, 1954, 1966; Call, 1981 and Lancia, et al. 2005) where , species
and individuals observed and heard within the perimeter were identified and noted. The maximum distance
between the was 200 m. Ten-minute observat ions weredone at each sampling point (Smith et al. 1997 and Cox
and Rickle fs , 1977).

For the appreciat ion of individuals of the same species, which are only heard in flocks, only two individuals are
considered at most. In the case of mixed flocks, onlyone observation was noted for eachspecies heard .

Interviews�were undertaken to seek informationon the history of the avifauna in the study area, (Vicente, 1998).

Opportunistic �observations�were made�at random, providing data on other species not ident ified previously
(Allen, 1986).

The field work was carried out at all t he fauna sampling points during hours of greatest activity. Species were
id entified through di rect observation or by chan t (Allen, 1986).

Taxonomic c lassification followed the AmericanOrnithological Society , (AOS, 2020) th e Guide�t o�the�Birds�of�the�
Dominican�Republic�and�Haiti (Latta and al. 2006) and A�Guide�to� the� Birds�of �the�West� Indies (Raf faele et al.
1998).

To define the biogeographical status of each species, the categories proposed by Raffaele and al. (1998) and
Latta and al. (2006) were used, wh ich include:

· Resident: Species of permanent presence naturally , which reproduce in the Island Hispaniola.

· Endemic: Species presence only in the Island Hispaniola, is not found elsewhere in the world.

· Migratory: Specie that reproduce outside the Island Hispaniola andoccur on the island du ring its time
ofnon-reproduct ion, usually from September to April.

· I ntr oduced: Specie not nat ive to The Island o f Hispaniola, but for unnatural reasons such as releases
and escapes, they are present in wild area wher e they can even reproduce.

The following categories wereused for the classif icationof trophic gui lds:

· I nsect ivores: Species th at feed on insects
· Frugivores: Species that feed mostly on fruits and seeds
· Nectarivores: Species whose diet is based on the nectar produced by the flowers of the plants
· Pisc ivores: Species that feed on fish
· Raptor s: Birds of prey that hunt and feed onanimals inc lud ingothe r birds (Guariguata and Kat tan, 2002

and Reales and al. 2009)
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· Scavengers: Species that feed on animal carcasses
· Omnivores: Opportunis tic and generalist species that feed on seeds and insects and small vertebrates

(Guariguata and Kattan, 2002;Reales and al. 2009)

The ident ification of the conservat ion status of species was determined according to the UICN Red list of
threatened speci es (IUCN, 2021), the Red List of Threatened Species of Fauna and Flora in the Dominican
Republic (MIMARENA, 2011), the CITES (UNEP-CITES, 2021.

� Aquatic�Fauna�

This study was carried out with theaim of characterizing the existing aquatic resources in the area of influence of
the Stormwate r and Sanitary Drainage Project of the Guajimía Cana l Phase II. Two field trips were madeon
May 31 and June 2, 2021. The information was gathered using different methodologies.

The techniques used were of qualit ative order. Hence microscopic taxa presence was recorded using Lamella-
lamella microscope (Figure 6-31) and by naked eye formacroscopicorgan isms.

Figure�6-31:�Microscope�Model�used:�AmScope�40x-1000�

Zooplankton samples were taken at the subsurface level (0.5 m using aplankton net with a meshopening of 20
μm, which was dr agged in the water ob liquely (Figure 6-32 andPho to 81, Annex 7).

�
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Figure�6-32:�Plankton�Net�with�20�μm�Mesh�Opening.�

Due to the characterist ics of th eCanals, which have little depth and a large amount of waste, fish were captured
using a jatico-type net (Figure6-32. The collected fish were preserved in 4% formalin and labeled i n plastic bags
(Photo 84).

.�

Figure�6-33: Network�Type�D-Net�or�Jatico

�

� Characteristics�of�the�Flora�

The Guajimía Canal is located within the subtropical humid forest, accor ding to the classifi cationof li fe zones of
Holdridge (1947) and cited by Tasaico (1967) and Hartshon et al. (1981) .

The wa tershed of the Guaji mía Canal and its surroundings have been strongly impacted by anthr opic activities
since the colonial period. Thecoloni al ruins, tha t testify the use of thearea for sugarcane product ion, together with
livestock, caused the first and greatest impacts to the vegetati on and the local flora in theear lys ixteenth century.
The firs t area impacted was the one near the mouth of the Haina River, in the Engombe sector (lI Dessau Inc.
2008).

Before the area was converted into dense urban settlements,whichended updestroying the vegetat ion and native
flora, the biggest impacts were agriculture, l ivestock and wood cutting.

Current ly there is no primary vegetation anywhere in the environment of Goraj imia. In some areas, patches of
gallery-like vegeta tion are observed, for instance on the edges of the Guajimía canal, in El Valle Ciudad Agraria
campus of the Autonomous Univers ity in Engombe and in the vicinity of the toll located on highway 6 noviembre.
In the latter subsites a for est planted by the authorities of the Ministerio de Medio ambiente and Recursos
Naturales. The most abundant vegeta tion found in the study area is of herbaceous type, on the margins of th e
canal and in the courtyards of the houses. In addition, the presence of scattered trees stands out . Most of them
fruit trees such as: Mango (Mangifera�indica); Avocado (Persea americana); Quenepa (Melicoccus� bijugatus);
Loquat (Manilkara� sapota); Sweet orange Citrus s inensis); Sour orange (Cit rus aurantium) ; Lemon
(Citr usaurantifol ia); Coco (Cocos� nucifera); Jagua (Genipa americana); Carambola (Averrhoa� carambola);
Sour sop (Annona� mur icata); Toad (Pouteria� sapota) ; Good bread (Altocarpus� altilis); Cajuil (Anacardium�
occidentale)�,among others.
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� Description�of �Vegetation�and�Flora�at�Sampl ing�Points�

Point�VT-1�Canal�Las�Mahogany:�On both sides of the canal, the greatest presence of trees is in the park a rea,
lo cated in the North side. On the southernedge in the cour tyards of the houses and some a few meters from the
riverbed were observed some trees and shrubs, as well as terrestrial grasses and some aquatic plants (Table
6-35,Photo 44, Annex 7). As shown in Table6-35, the list includes cultivated species.

Table�6-35:�Flora�Sampled�at�Point�VT-1�

Common�
Name

Sci entifi c�Name�
Common�
Name�

Scientific�Name�

Palma Real Roystonea�borinquena� Laure l Ficusben jamina

Mango Mangifera� indica� Mahogany Swieten ia�mahagon i�

Almond Terminalia�ca tappa� Avocado Persea amer icana�

Jabil la Cr iol la Hura�crepitans� Melina Gmelina�arbórea�

Yellow Cassia Senna�siamea� Quenepa Melicoccus�bijugatus�

Flamboyant Delon ix� regia� Soursop Annona�mur icata �

Oak Catalpa�long issima� Neen Azadirachta indica�

Creole Flax Leucaena�leucocephala � Guineo Musasapientum

Jina Extranjera Pithecellob ium�dulcis� Banana Musa�paradisiaca�

Coco Cocos nucifera Chinola Passiflora�edul is�

Poppy Spathodea�campanulata� Auyama Cucurbita �moschata�

Cayenne Hib iscus rosa-sinensis Croton
Codiaeum�
variegatum �

Powerful hand Syngonium�podophyllum�

Point�VT-2�Guajimía�Canal �(Agrarian�Ci ty):� The vegetation and flora i n this area presents similar characteristics
to the previous one (El Valle), except for some species not previous ly observed (Table 6-36:�Flora Sampled at
Point VT-2).

Table�6-36: �Flora�Sampled�at�Point�VT-2�

Common�Name� Scientific�Name� Common�Name� Sci entifi c�Name�

Tc ha tcha Albizia�lebbeck� Loquat Manilkara�sapota�

Soursop Annona�mur icata� Cherry Malpighia�pun icifolia�

mamón Annona�reticulata� Mango Mangifera� indica�

Carambola Averrhoa�carambola� Quenepa Melicoccus�bijugatus�

Neem Azadirachta �indica� Noni Morinda�citrif olia�

Gri Gri Bucida�buceras� Bananacrops Musa� paradisiaca�

mara Calophyllum�calaba� Avocado Persea�americana�

Ilang Ilang Cananga�odorata� Guava Psidium�guajaba�

Ceiba Ceiba�pentandra � Royal palm Roystonea�borinquena�

Sour orange Citrus�aurantium� Saman Samanea�saman�

Sweet orange Citrus�sinensis� Cas sia amari lla Senna�siamea�

Coco Cocos�nucif era� Poppy Spathodea�campanulata�

Flamboyant Delonix�regia� Tamar ind Tamarindus�ind ica�

Laure l Ficus�benjamina� Almond Terminalia�catappa�
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Common�Name� Scientific�Name� Common�Name� Sci entifi c�Name�

Jabilla Criolla Hura�crep itans� Cocoa Theobroma�cacao�

Majagua Lonchocarpus�domingensis� Melina Tree�Gmelina�

�

Point�VT-3 �Guajimía�Canal�(El�Valle):�At this point there is a dense strip ofgaller y forest formedby a mixture of
native speci es and cultivated fruit trees (Table 6-37). Some individuals reach more than 15 m in height. It is
necessary to emphasize that the vegetation of this area is cared for and valued by the neighbors of the (Photo 45
and 46, Annex 7).

Table�6-37: �Flora�Sampled�at�Point�VT-3�

Common�Name� Scientific�Name� Common�Name� Scienti fic�Name�

Soursop Annona�muricat a� Cherry Malpighia�punicifolia�

Bambu Bambusavulgaris� Loquat Manilkara�sapota�

Cabrita Bunchosia�glandulosa� Quenepa Meliccocus�bijugatus�

Casuarina Casuarina�equisetifolia � Noni Morinda�citrifolia�

Yagrumo Cecropia �schreber iana� Tuna Opuntia�coch inil ifera�

Siltn sour Citrus aurantifolia� Avocado Persea�americana�

Sour orange Ci trusaurantium Guayuyo Piper�aduncum�

Sweet orange Ci trussinensis Foreign gina Pithecellob ium�dulcis�

Coco Cocos�nucifera� Sapote Pouter ia� sapota�

Higuero Crescentia �cu je te� Guava Psidium�guajaba�

Jagua Genipa�americana� Royal palm Roystonea�borinquena�

Cuban pine nuts Glir icidia�sepium� Saman Samanea�saman�

Jabilla cr iol la Hura�crepi tans� Poppy Spathodea�campanulat a�

Gina creole Inga�fagi folia� Almond Terminalia�catappa�

Guama Inga�vera � Pigeon memizo Trema�mic rantha�

Creole flax Leucaena�leucocephala � Joboban Trichil lia�hir ta�

�
Point�VT-7 �Engombe �(Marcano�Forest):�This samplingpoint wascarried out near the Faculty of Agronomy and
Veterinary Medicine of the Autonomous Universit y of Santo Domingo, in an arborized area bapt ized as Marcano
forest to honor the outstanding teacher and naturalist Eugenio deJesús Marcano Fondeur. This area has dense
vegetat ion with trees appro ximately 15 m high. Most of the trees present were planted (Table 6-38) (Photo 49
Annex 7).

Table�6-38: �Flora�Sampled�at�Point�VT-7 �

Common�Name� Sci entifi c�Name� Common�Name� Scientifi c�Name�

Tcha tcha Albizia�lebbeck� Cuban pinion Gliricidia� sepium�

Donkey stick Andira �inermis� Campeche Haematoxylum�campechianum�

Soursop Annona�muricat a� Jabil la criolla Hura�crepitans�

Mamon Annona�ret iculata� Carob Hymenaea� courbar il�

Carambola Averrhoa�carambola� Sausage Kigelia �pinnata�

Neem Azadirachta�ind ica� Creole flax Leucaena�leucocepha la�
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Common�Name� Sci entifi c�Name� Common�Name� Scientifi c�Name�

Bamboo Bambusa�vulgaris� Mango Mangi fera�indica�

Wasp st ick Casearia �guianensis� Quenepa Mel icoccus�bi jugatus�

Yagrumo Cecropia �schreber iana� Foreign gina Pithecellobium�dulcis�

Cedar Cedre la �odorata� Royal palm Roystonea�borinquena�

Penda Citharexylum�fruticosum� Saman Samanea�saman�

Beach grape Coccoloba�uvifera � Cassia rosada Senna�javanica�

Pigeon heart Colubrina�arborescens� Cassia amarilla Senna�s iamea

Dol l Cordia�collococca� Olive tree Simarouba�berteroana�

Flamboyant Delon ix� regia� John first Simarouba�glauca�

Rubber elasticCastile Poppy Spathodea�campanulata�

Ficus Ficus�lyrata� Palo de leche Tabernaemontana�cit rifolia�

Jagua Genipa�amer icana� Almond Terminal ia�catappa�

Point�VT-8� Guaj imía�Canal�(near� the�Pol lera):� At this sampling point, there no dense tree areas are found,
ra ther only scattered indiv iduals with numerous herbaceous,vegetation, climbing on themargins of the canal. The
fewt ree species observed aremostlycultivated in the courtyards of houses (Table 6-39) (Photos 52 and53, Annex
7).

Table�6-39: �Flora�Sampled�at�Point�VT-7 �

Common�Name� Scientific�Name� Common�Name� Scientific�Name�

Bleo Amaranthus�vi rid is� Mango Mangifera�indica�

Guanabana Annona�mur icata� Quenepa
Melicoccus�
bijugatus�

Roble Catalpa�longissima� Yerba de guinea Panicum�maximun�

Sour orange Citrusauraunt ium Avocado Persea�americana�

Sweet orange Citrussinensis Guayaba Psidium�gua java�

Cereza Malpighia�pun icifolia� Almendra Terminalia�catappa�

Point�VT-9 West�Hil ls:�This area is completely c leared find ing only grasses and some trees on the southwest
portion (Table 6-40) (Photo55, Annex 7).

Table�6-40: �Flora�Sampled�at�Point�VT-9 �

Common�Name� Scienti fic�Name� Common�Name� Scientific�Name�

Buen pan Al tocarpus�altil is� Mango Mangifera�indica�

Roble Catalpa�long issima� Aguacate Persea�americana�

Agrumo Cecrop ia�scheberiana� Gina extranjera Pi thecellobium�du lcis�

Flamboyant Delonix�regia� Preal soul Roystonea�bor inquena�

Laure l Ficusben jamina Anacahui ta Sterculia�apetala�

Psou l Livistona�ch inensis� Lino crio llo andRoble amari llo Tabebu ia�aurea�

Point�VT-12�Guajimía�Canal (s tretch�from�6�Noviembre�Highway�and�the�Ha ina�River�mouth):� It is the a rea
that has the greatest vegeta tion coverage al ong the ent ire Guajimía canal (Photos 56and 57, Annex 7).This forest
was planted under the coordination of the Ministry of Environment and Natural Resources (2008-2011). �
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The area has a coverage of more than 80% and some of the tre es are more than 15 m high. This placehas no
primary vegetation, although there are native trees not planted as: Jabilla criolla (Hura� crepitans); Andagrumo,
(Cecropia�scheberiana) and Royal Palm (Roystonea�borinquena), among other s (Table 6-41).

Table�6-41:�Flora�Sampled�at�Point�VT -12
�

Common�Name� Scientific�Name� Common�Name� Scientific�Name�

Oak Catalpa�long issima� Royal palm Roystonea�bor inquena�

Andagrumo Cecropia�scheberiana� Saman Samanea�saman�

Cedar Cedrela �odorata� Cassiarosada Sennajavan ica

Ceiba Ceiba�pentandra � Ribbing Serjania �polyphylla�

Bejuco caro Cissusverticilla ta� Olive tree Simarouba�berteroana�

Penda
Citharexylum�
fru ticosum�

John first Simarouba�glauca�

Beachgrape Coccoloba�uvi fera� Anacahuita Sterculia �apeta la�

Crotos Croton�lobatus� Foreign gina Sweet�Pithecellobium�

Gratey Dalechampia�scandens�
Creole
mahogany

Swietenia�mahagon i�

Flamboyant Delonix�regia� Mpowerful anus Syngon ium�podophyllum�

Guazuma Guazuma�tomentosa� Pink oak Tabebu ia�heterophylla �

Jabil lacriolla Hura�crep itans� Milk stick Tabernemontaana�citrifol ia�

African mahogany Kayasenega lensis Tamarind Tamarindindica

Mango Mangifera�indica� Almond Terminalia�catappa�

Quenepa Melicoccus� bijugatus� Melina Tree�Gmelina�

Andguinean erba Panicum�maximun� Pringamosa Urera �baccifera�

Ebitte r scoba
Parthen ium�
hysterophorus�

Aroma Vachellia�macracant h�

Caimonicillo Rivina�humilis� Tits pine Zanthoxylum�martinicensis�

Point�VT-14�Soto�Mayor�School : This point is completely cleared, leaving only a few tr ees on the edge of a wall
and in the bordering courtyards (Table 6-42) (Photos 50 and 51, Annex 7).

Observed species :� Gina extranjer a, (Pithecellobium� dul cis); Mango, (Mangifera� indica ); Quenepa, (Melicoccus�
bijugatus); Creole flax, (Leucaena�leucocephala); Neem, (Azadirachta�indica); Tamarind, (Tamarindus� indica);
Avocado, (Persea�americana); Carambola, (Averrhoa�carambola); Beach grape, (Coccoloba�uvifera); Mamon,
(Annona�reticulata); and cult ivated bananaand guinea pig plants.

Table�6-42: �Flora�Sampled�at�Point�VT-14 �

Common�Name� Scientific�Name� Common�Name� Scientific�Name�

Gina extranjera Pithecel lob ium�dulcis� Avocado Persea�americana�

Mango Mangifera� indica� Carambola Averrhoa�carambola�

Quenepa Melicoccus�bijugatus� Beach grape Coccoloba�uvifera �

Creole f lax Leucaena�leucocephala � Mamon Annona�ret iculata�

Neem Azadirachta�ind ica� Cultivated banana Musa paradisiaca

Tamarind Tamarindus�ind ica�



AECOM Stormand Sanitary Drainage of the Guajimía Canal Phase II

Project - Update of the ESIA and RAP
Ref.: 60654897

September 2021 143

�
Point�VT-15 Next�to�the�Canal�Ureña:�The vegetation corresponds to scat tered trees, mostly fruit trees, planted
in the courtyards of the houses (Table 6-43) (Photo 54, Annex 7).

Table�6-43: �Flora�Sampled�at�Point�VT-14
�

Common�Name� Scientific�Name� Common�Name� Scienti fic�Name�

Breadfruit Al tocarpus�alti lis� Mango Mangifera�indica�

Neem Azadirachta indica� Níspero Manilkara�sapota�

Cabr ita Bunchosia�g landulosa� Quenepa
Melicoccus�
bijugatus�

Roble Catalpa�longissima� Noni Moringa�citrifo lia�

Limón agr io Citrusaurantifo lia Mor inga Moringa�oleife ra�

Arrayan Eugenia�monticola� Avocado Persea�americana�

Cubaniñón P Gliricidia �sepium� Sapote Pouteria�sapota�

Lino cr iollo Leucaena�leuc ocepha la � Guayaba Psidium�gua jaba�

Cereza Malpighia�pun isifolia� Hog plum Spondias�mombin �

�

� Flor istic�Composition�

In the watershed of the Guajimía Canal and its tributar ies, 389 species of vascular plants were i dentified,
distributed in 90 families and 306 genera (see Annex 6.4). These include 237 native species, 6 that are endemic
to the Island and 146are introduced. Of these, 45 are naturalizedand 101 are cultivated.

Biolo gical forms include 102 trees, 72 shrubs, one is a succulent tree, 40 are climbing and creeping plants, 161
are terrestrial herbs, 2 are epiphytic herbs, 7 are stypites and 2 are parasites.

� Impacts�on�Flora�

The flor a of the Guajimía canal watershed and it s tributaries has long been impacted with the establishment of
housing, totally removing the original vegetation and wi th it most of its native and endemic species. With the
anthropogenic changes free areas were repopu lated by exotic pla nts. Many of them introduced as ornamen tals in
the gardens, or fruit trees. Today many herbs such as Panicum�maximun, �are very abundant in the area and
supplant the native and endemic herbaceous species.

Fruit trees as well as ornamental and medicinal plants have replaced the native and endemic trees. Flora and
vegetat ion management does not allow the native flora to recover, since they are usually eli minated to maintain
thepreferred species in place. However, there are native andendemic species in areas that very close to theedge
of the canal, such as the sandbox tree (Hura� crepitans); Royal Palm, (Roystonea� borinquena) and Cuban
mahogany (Swietenia�mahagoni) whichare abundant .

Exot ic speci es, and especially those that become invasive, have Indisputably generated a st rong impact on the
lo cal flora, b ut alsoon the faunawhodependon natur al habitats.

For some of the species present, seed dispersal isre latively fast, favoring the invasi on of new areas. Their control
is difficult. This is the case of Leucaena�leucocephala, where different varieties were introduced as fodder, that
have invaded canal. The Indian Siris (Albizia�lebbeck) and the Neem (Azadirachta�indica) ,�have become invasive
in come areas.

Finally, in the project area, near 146 introduced species wer e identif ied, including timber trees, a considerable
number of fruit trees, but mostly ornamental species.
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� Rare�and/or �Threatened�Species�

Within the project’s study area, 14 threatened species accor ding to th e IUCN Nat ional Red List and the
Inter national Convention on Tr affick ing and Trade in Endangered Species (CITES), and others included in the
National Red List were identifi ed (Table 6-44). The Dominican Republic is a signatory of the c ities’ conven tion
since 1983.

Table�6- 44: �List�of�Threatened�Plant�Species� �
Recorded�in�the�St udy�Area�

Family� Scienti fic�Name�

IUCN�Red�
list�Status�-
Global �

(National)�

Annonaceae� Annona�reticulat a� LC (EN)

Araucariaceae� Araucaria �heterophylla� VU

Arecaceae�
Chrysalidocarpus�
lu tescens�

NT

Arecaceae� Roystonea�hispaniolana� VU

Arecaceae� Sabal�domingensis� VU

Arecaceae� Veitchia�merri llii� VU

Bombacaceae� Ceiba�pentandra� LC (EN)

Cactaceae� Opunt ia�cochinil ifera� CITES

Combretaceae� Bucida�buceras� (VU)

Mel iaceae� Cedre la�odorata� VU (EN)

Mel iaceae� Swietenia�mahagoni� NT (VU)

Orc hidaceae� Oeceoclades�macu la ta� CITES, LC

Rubiaceae� Genipa�americana� (EN)

Simaroubaceae� Simarouba�berteroana� (VU)

� Characteristics�of�Terrestrial�Fauna�

� Herpetofauna�

Amphibians

During the present study, 7 species from 4 families andgenerawere registered for a total of 201 individuals. The
species with highest representation were: Eleutherodactylus�abbotti with 128 ind ividuals and the Rhinella�marina
with 43 individuals. The latter is considered int roduced in Hispaniola (Table 6-45 andTab le 6-46).

Table�6-45:�List�of�Amphib ian�and�Reptile�Species�Identified� in�the�Pro ject�Study�Area �

Family Scientific�Name Common�Name
Biogeographical�

Status

Amphi bians�

Bufonidae � Rhine lla �mar ina Cane toad Introduced

Eleutherodactylidae� E leutherodactylus�abbotti� CommonChirp ing F rog endemic

Eleutherodactylidae� E leutherodactylus�flavescens� Yel low Spl it-toedFrog endemic

Eleutherodactylidae� E leutherodactylus�inoptatus� Hispanio lan Giant Frog endemic
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Family Scientific�Name Common�Name
Biogeographical�

Status

Eleutherodactylidae� E leutherodactylus�wein land i� - endemic

Hylidae� Osteopilus�domin icesis� = endemic

Ranidae� Lithobates�catesbeianus� Amer ican Bullfrog Introduced

Reptiles�

Boidae� Chilabothrus�striatus� Hispanio la Boa endemic

Dactyloidae� Anolis�callainus� Dominican Green Anole endemic

Dactyloidae� Anolis�distichus� Bark anoli Native

Dactyloidae� Anolis�hispaniolae� Anolis Cabezón endemic

Dactyloidae� Anolis�porcatus� CubanGreen Anole Introduced

Dactyloidae� Anolis�semilineatus�
Half-lined Hispaniolan
Grass Ano le

endemic

Dipsad idae� Hy psirhynchus�parvifrons� Cope 's Antilles Snake endemic

Dipsad idae� Uromacer �ca tesbyi� Catesby's Po in ted Snake endemic

Emydidae� Trachemys�stejnegeri� Puert oRican Sl ider Native

Gekkonidae� Hemidactylus�angulatus� House Gecko Introduced

Iguan idae� Iguana�iguana� CommonGreen Iguana Introduced

Leiocephalidae � Leiocephalus�pers onatus� Haitian Curlytai l Lizard endemic

Teiidae� Pholidosce lis �chrysolaemus� CommonAmeiva endemic

Sphaerodactylidae� Sphaerodactylus�difficil is� Spotted Eye gecko endemic

Of the 7 species recorded , two (Rhinella�mar ina and Lithobates�catesbeianus) are intr oduced, re present ing 29%
of re cords. Five are endemic to the island, constituting 71% of records (Caribherp, 2020) (Table 6-46).

The points where the largest number of species were recorded were: FT-7 corresponding, to theEngombesector,
where 6 species were recorded with a representation of 24 individuals. At FT-5, 4 species were r ecorded for a
total of 86 indiv iduals from which 67 were the speciesEleutherodactylus abbott i. This is due mainly to the presence
of a small body of water in thearea. Atpoint FT-12 (Between Autopista 6November and mouth of the River Haina ),
4 species were found for a total of 20 individuals. At points FT-13 and FT-3 (Between Au topis ta 6November and
mouth of the River Haina). 3 speci es were recorded, with 41 and 12 indiv iduals respectively. The o ther points
re corded a presence of less than twospecies and 12 i ndividuals (Table 6-46).

Table�6-46:.�Quantitative�Composition�of�the�Amphibian�and�Reptile�Species�Surveyed �

Scientifi c�Name

IUCN�Red�
List�

Status�-
Global�

(National)1�

Sampling� Points�(FT)

Total
1 2 3 4 5 6 7 8 9 10 11 12 13

Amphibians

Rhine lla �mar ina LC 3 5 4 12 4 5 1 4 5 43

Eleutherodactylus�abbotti LC 6 67 10 12 33 128

Eleutherodactylus�flavescens NT 3 3

Eleutherodactylus�inoptatus LC 2 2

Eleutherodactylus�wein landi LC 2 2

Osteopilus�dominicensis� LC 2 3 3 2 2 12�
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Scientifi c�Name

IUCN�Red�
List�

Status�-
Global�

(National)1�

Sampling� Points�(FT)

Total
1 2 3 4 5 6 7 8 9 10 11 12 13

Lithobates�catesbe ianus� LC 2 4 2 3 11�

Total�individuals�� 3 7 12 0 86 0 24 0 7 1 20 41 201�

Total�species��� 1 � 2 � 3 � 0� 4� 0� 6� 0� 2� � 1� 4� 3 � -�

Repti les �

Chilabothrus�striatus� LC� � � � � 1� � 1� � � � � � � 2 �

Anolis�ca lla inus� LC 2 4 3 2 5 5 2 2 1 2 5 6 39�

Anolis�distichus� NE 12 24 12 7 23 2 17 20 10 5 8 12 22 174�

Anolis�hispaniolae � NE 8 12 6 3 13 1 9 11 6 2 2 4 8 85�

Anolis�porcat us� LC 4 3 2 3 2 2 1 17�

Anolis�semilineatus� LC 2 1 1 4�

Hypsirhynchus�parvi frons� LC 1 1 2�

Uromacer�catesbyi� LC 1 1 2�

Trachemys�stejnegeri� NT (VU) 3 3�

Hemidactylus�angula tus� NE 2 2 3 4 4 3 2 4 2 1 27�

Iguana�iguana� LC 2 2�

Leiocephalus�pers onatus � LC 2 2 2 6�

Pholidoscelis�chrysolaemus� LC 2 3 1 3 3 12�

Sphaerodactylus�d ifficil is� LC 2 1 1 4�

Total�individuals�� 26 45 27 15 63 4 49 38 20 13 16 22 41 379�

Total�species��� 4 � 5 � 6 � 4� 13� 3� 13� 5� 4� 5� 6� 4� 5 � -�
1:�Vulnerable�(VU): When the best available evidence indicates that it faces a moderate risk of extinct ion or population deterioration in the
medium term (IUCN, 2020 and MIMARENA, 2011).

Near�Threatened�(NT):When it has been evaluated according to the criteriaand does not meet them for the above categories, but is close to
qualifying as "Vulnerable", or could enter that category in the near future (IUCN, 2020).

Least�Concern�(LC): When evaluated, it does not meet any of the c riteria that define the categories set out above. It is equivalent to out of
danger (IUCN, 2020).

Not�Evaluated� (NE): Species that were not taken into account in the evaluat ion of the Red List of Threatened Species of the Dominican

Republic, because their populations are stable (MIMARENA, 2011).

Reptiles

For this group, 14 species, from 8 families and9 genera, for a total of 379 individuals were recorded. The famil y
showing the highest abundance was Dacty loidae with 5 species; represented by arboreal lizards of the genus
Anolis , mostly endemic lizards. Two species of the Dipsadidae family, were observed; small arboreal
(Hypsirhynchus�parv ifrons) and terrestrial (Uromacer�catesbyis)�snakes, both endemic to the island.

The remaining 6 families are represented by sing le species, either endemic, native, or int roduced species, ( Photo
69, Annexe 7). Nine of the species recorded areendemic ones representing 64%, of total species recorded. Three
in troduced species were also observed, constituting 22% overall; Native species have on ly two representatives
(Table 6-41) .

The 3 speci es best represented and with the largest number of in dividuals recorded were Anolis �distichus with
174 individuals, Anolis �hispaniolae with 85 individuals and Ano lis� callainus with 39 individuals (Photo 70, Annexe
7). The sampling po ints where a greater number of species and individuals were recorded were: FT-5 and FT-7
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(Engombe sector) with each 13 species and compris ing 63and 49 indiv iduals atFT-5and FT-7 respectively (Table
6-46).

Threatened Species for Herpetofauna

According to the globa l IUCN Red List of threatened species (IUCN, 2020) as well as the IUCN Red List of
Threatened Species in theDominican Republic (MIMARENA, 2011), none of the amphibian species ident ified in
the study area are threatened

However, the Puerto Rican Slider (Trachemys�s tejnegeri) is considered near-threatened (NT) according to the
global IUCN red list and vulner able (VU) accordin g the national red lis t MIMARENA (2011). This turtle is a native
species bel onging to the family Emydidae) In the Dominican Republic their popu lations have decr eased
significantly, mainly due to t radeand the destruction of thei r habitats (Table 6-43).

� Mammals�

Ter restrial Mammals

Only 2 endemic mammals, the Cuvier's Hutia (Plagiodont ia�aedium) and the Hispaniolan Solenodon (Solenodon�
paradoxus), can today be found on the Island ofHispaniola f rom a lis t of25 species that prev iously exis ted.These
species (Reeder, 2005).

Both species are classifiedas endangered (EN) accor ding to the IUCN lists (IUCN, 2021 and MIMARENA, 2011)
The study area is however locatedouts ide the dis tribution range of these mammals.

During the field work 7 species were i dentif ied (6 families, 6 genera) for a total of 157 i nd ividuals. These are all
in troduced species (Photos 72 and 73, Annexe 7)). The Brown rat (Rattus�norvegicus)�was recorded 60 ti mes.
Dogs, cats, mice, pigs and cows compose the rest of the mammals ident ified (Table 6-47).

Table�6-47:�Quantitative�Composition�of�the�Species�of�Terrestrial�Mammals�Recorded �

Scientifi c�Name

English�
Name�

UICN�
Red�List�
Status�-
Global �
(Nation
al)1�

Sampling� Points�(FT)

Total
1 2 3 4 5 6 7 8 9 10 11 12 13

Rattus�norveg icus Brownrat LC 1 9 3 6 8 3 4 3 12 2 1 3 5 60

Rattus�rattus House ra t LC 3 1 3 2 2 1 3 3 3 21

Herpestes�javanicus�

Javan
Mongoos
e

LC
3 1 1 5�

FelNs�si lvestr is� Wild Cat LC 1 2 2 2 4 2 2 2 1 1 2 21�

Canis�familiar is�
Domestic
dog

na
3 4 3 4 3 1 3 1 3 1 2 3 31�

Its�domesticus�
Domestic
porc

na
10 3 13�

Bos�pr imigenius�
taurus�

Chinese
Yakow

na
2 4 6�

Total�indiv iduals �� � 5 18 9 15 121 8 46 4 20 4 1 23 20 294�

Total�species��� � 4� 4� 4 � 4� 11� 4� 9� 2 � 4� 3� 1 � 8 � 6� -�
1: LC: Least concern, NA: not applicable

None of the mammal species recor ded are lis ted as threatened according to the IUCN red lis ts (IUCN,2020 and
MIMARENA, 2011).
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Flying Mamma ls (Bats)

In theGreater Antilles, most of the present mammals are bats and represent 73% of the species (Silva-Taboada,
1979).

In Hispaniol a, bats constitute more than 90% of mammals, dist ributed in 6 families, 17 genera and 20 species
(Núñez-Novas y León, 2011 and Soto- Centenoand al. , 2017).

In the project area, 4 nat ive species f rom 2 families wer e identified. A total of 411 individuals were counted, of
which173 were captured using fog nets. The remainin g 274 wereobservedusing the fl ight observation method,
at an average f light height of 5m (Table 6-48).

Table�6-48:�Number�of�Bat�Spec ies�and�Individuals�Caught�and�Observed�in�the�Project�Area �

Family� Sci entifi c�Name English�Name�

UICN�Red�
List�

Status�-
Global �

(National)1�

FT-5 FT-�7 FT -12 Total

Phyllostomidae �

Artibeus�
jamaicens is

Jamaican Fruit-ea ting
Bat

LC (ne)
64 22 8 94

Macrotus�
waterhousii�

Waterhouse's�Leaf-
nosed�Bat

LC (ne)
8 4 1 13

Phyllops�fa lcatus� CubanFig-eating Bat LC (ne) 14 6 4 24

Vespertilionidae � Lasiurus�borealis� Eastern Red Bat LC (EN) 3 3 - 6

Captur ed�indiv iduals � 89 35 13 137

Observed�individuals �� 134� 86� 54� 274�

Tota l�species� � 4� 4� 3� -�
1: LC: Least Concern, ne: not evaluated, EN: Endangered

All species r ecorded ar edesignated as least concern (LC) b y the IUCN global red list of threatened species.

The Eastern Red Bat ( Lasiuru s�borealis, �(Photo 76, Annexe 7), identif ied in the watershed of the Guajimía Canal
and its tributaries, is considered endangered (EN) according to the IUCN national red lis t (MIMARENA, 2011).

The Eastern Red Bat is a resident insect ivorous species of medium size, which catch its prey during fl ight. The
decrease of its populat ion is mainly att ributed to the dest ruction of their habitats, such as caves and the interior s
of treehollows, and the species fragility (Hickey, et al., 1996 and Fenton, 1985).

� Birds�

The avi fauna fieldwork undertaken of the watershed of the Guajimía Canal and its tributaries showed a total of
1219 individuals. Forty-nine species from 31 dif ferent familieswere recordedError!�Reference�source�not�found..

The bird community in this area is characterized by a high dominance of the family �Columbidae, with 6 species.
This family is composedof frugivorous res ident species. All species br eed in thewatershed of the Guajimía Canal
and its tributaries. It s largest representat ion was centeredon the FT-5 point, for which a total of 152 individuals
was recorded.

Five species of the Ardeidae f amily were reco rded. These are resident species that feed on insects, fish,and small
in verteb rates. Some largely depend on aquatic environments and have colony-forming behavior, although in the
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sampled areas no congregations were observed . Its main representation was centered at point FT-13, between
the6 NoviembreHighway and the Haina River mouth. A total of 23 individuals were recordedduring the sampling.

Of the 3 speci es recorded for the Cuculidae family 2, are residents and one is endemic. Two of them ar e
in sectivores and one is mostly f rugivorous; all reproduce in the project area. Their largest representation was
centered at point FT-13. During the sampling, a total of 51 individuals were observed.

Two species of each of the families Phasianidae,� Apodidae,� Trochilidae,� Psitta cidae,�Tyrannidae,�Estrildidae,�
Ic teridae,�and� Thraupidae,� were recorded, some resident, some endemic, either insectivorous, omnivorous,
frugivor ous, nectivorous. A few raptor species were present. All very wel l distributed throughout the project area,
many of which breed in it.

The remaining 19 famil ies are formedby speciesof the watershed of theGuajimía Canal and it s t ributaries. These
fami lies are composed by endemic and resident species, either frugivorous, insectivorous, nectivorous. Some are
raptors and scavenger s. Many of these species reproduce in the area. During sampling, some act ive nests were
found.

Species of the watershed of the Guajimía Canal and its tributaries are either resident, endemic or introduced. The
best represented group are residents with 33 species, reaching 67% of total species. Seven endemic species are
found (14%), 2 of which are considered threatened. Of the introduced species, 9 occupy the area, representing
18% of the total species recorded in the project area (Figure 6-34).

Figure�6-34:�Biogeographical �Status�of�Bird�Species�Found�in�t he�Watershed�
of�the�Guajimía�Canal�and�its�Tributaries

Resident

Endemic
Introduced
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Within the area of influence of the project, 23 insectivorous species were observed, repr esent ing 47% of th e total
species found. Twenty-nine percent were frug ivorous species, with 14 species. Most are from the Columbidae
fami ly,�with a total of 6 species and 152 indiv iduals.

Nectarivores are represented by 3 species; he Vervain Hummingbird, the Hispaniolan Mango and the Bananaquit
which constitute 6% of total species.

Of thegroup of raptors, a total of 3 species were reported, corresponding to 6% of total species identified. These
species are permanently encounter ed.

The Turkey Vul ture is the only scavenger specie obser ved (see Figure 6-35 and Table 6-49:).

Non of the surveyed species are considered of restricted range (Latta and al., 2006 and Raffaele and al. 1998).

Figure�6-35:�Trophic�Gui lds�located�in�the�Watershed�of �the�
Guajimía�Canal�and�its�Tributaries �

The four following species were frequently encountered:

· House Sparrow�( Passer�domest icus): Species very well adapted to urban environments. It is considered
an introduced species. It has a very broad eating habit and can be considered as an omnivorous species.

· Palmchat�(Dulus�dominicus): Endemic frugivorous species considered as the national bird. During the
sampling ,some 233 i ndividuals were observed, dis tributed betweenall sampling areas, butmostly at point
FT-7 (Photos 79 and 80, Annex 7).

· Hispaniolan Woodpecker�(Melanerpes�striatus) : Endemic insectivorous specie, th at nests in tree cavities.
During the study, 65 indiv iduals were registered with greater representation at point FT-12, with 12
individuals .

· Bananaquit (Coereba� flaveola): Resident, nectivorous specie of the Is land of Hispaniola. A total of 55
individuals as well as 4act ive nests were recorded.The species was especially en countered at points FT-
2,FT-3and FT-13 with 6 individuals observed at eachsampling site (Table 6-50).
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Table�6-50:�Quantitative�Composit ion�of�the�Bi rd�Species�recorded�
in� the�Watershed�of�the�Guajimía�Canal�and�its�Tributaries�

Sci entific�Name
Sampling�Points�(FT)

Total
1 2 3 4 5 6 7 8 9 10 11 12 13

Numida�meleagris� 3 2 5

Col inus�virgin ianus�� 5 5

Gal lus�gallus� 4 5 2 4 6 21

Turkey�cristatus� 2

Columba�livia � 5 6 4 15

Columbine�passerina �� 1 4 4 2 3 4 2 8 28

Zenaida�aurita� 3 2 3 2 2 1 2 3 18

Zenaida�asia tica�� 2 2 4 3 2 13

Zenaida�macroura � 5 2 4 6 7 6 4 13 4 12 10 73

Streptopelia�decaocto� 1 2 2 5

Coccyzus� amer icanus�� 2 2

Coccyzus� longirostris�� 3 5 5 3 3 5 24

Crotophaga�ani �� 7 6 5 1 2 4 25

Chordei les�gundlach ii�� 2 2 3 1 2 10

Streptoprocne�zonaris� 5 3 7 4 19

Tachornis�phoenicobia� 12 3 6 9 30

Ant hracothorax�dominic us� 2 2 1 1 2 2 1 11

Mellisuga�min ima� 2 2 3 3 1 1 2 1 15

Gal linu la �galeata� 2 2 1 5

Aramus�guarauna� 1 1 2

Charadr ius�vociferus� 2 2

Ardea�alba� 2 1 3

But orides�virescens� 2 1 1 1 5

Bubulcus�ib is� 2 2 4

Nycticorax�nycticorax� 1 1 2 2 6

Nycticorax�vio lacea� 2 3 5

Cathartes� aura� 1 2 3

But eo� jamaicensis� 1 1

Tyto�alba� 1 2 1 4

Todus�subula tus� 1 4 2 7

Melanerpes�stria tus�� 3 4 3 4 6 3 4 5 4 3 4 12 10 65

Falco� sparverius�� 2 2 1 2 7

Amazona�ventra lis� 2 2 4

Psittac ara�chlorop terus� 6 8 7 21

Myiarchus�stolidus�� 2 1 3

Tyrannus�dominicensis�� 2 3 4 3 12

Vireo�altiloquus�� 2 2 2 2 3 2 13

Turdus�plumbeus� 2 3 2 2 9

Mimus�polyglottos�� 2 3 2 7
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Sci entific�Name
Sampling�Points�(FT)

Total
1 2 3 4 5 6 7 8 9 10 11 12 13

Dulus�dominicus�� 23 18 14 8 24 4 57 7 12 8 13 45 233

Ploceus�cucullatus�� 5 4 4 7 20

Lonchura�punctulata�� 9 10 3 22

Lonchura�malacca�� 4 6 10

Passer�domesticus�� 7 10 12 25 8 155 12 14 8 5 25 10 11 302

Phaenicoph ilus�pa lmarum� 2 3 2 2 3 5 3 20

Molothrus�bonariensis� 6 6

Quisca lus�niger�� 3 3 5 4 3 3 21

Coereba�flaveola�� 4 6 6 4 5 4 5 5 2 4 4 6 55

Tiaris�ol ivaceus�� 7 5 9 21

Total�indiv iduals �� 51 52 46 64 172 182 145 29 85 40 64 133 156 1219

Total�species�� 8� 10� 9 � 12� 40� 7� 23� 6 � 19� 12� 14� 30� 34� -�

Most species are lis ted as LC according to the IUCN global red list, for the exception of the Hispaniolan Amazon
(Amazona�ventralis) and the Hispaniolan Par akeet (Psittacara� chloropterus) who are designated as VU (IUCN,
2021).

The nat ional red list has however designated these same species as EN (MIMARENA, 2011), Table 6-49.

Seven species are included in Annex II of the Conven tion on International Trade in Endangered Species of Wil d
Faunaand Flor a (UNEP CITES, 2021) Table 6-49:

During the work of characterizing the terrestrial fauna in the watershed of the Guajimía Canal and its tr ibutaries,
nomigratory species were recorded, simplebecause the sampling period did not coincide with the migratory period
for this group. According to CONAU (2000) andStockt de Dood (1978) 5 to 6 migratory species are present.

� Characteristics�of�Aquatic�Fauna�

This report generates a diagnosis of the state of knowledge of the aquatic biodiversity present in the Guajimía

canal and its tributaries within the framework of theProjectof Pluvial and Sanitary Drainage of the Guajimía Canal
Phase II.

� Zooplankton�Results�

No species of this group has been observed during the sampling. This may be due to the high degree of
contamination of the sampled sites (Photo83, Annex 7).

� Macroscopic�Aquatic�Fauna�Results�

The macr oscopic aquatic fauna was composed mainly of insects (mosquito larvae) and fish.

Table 6-51 shows the results obtained at the sampling points with type D (jat icos) nets. The results indicate the
presence of the family Poeceliidae with abundant individua ls in the canal Villa Aura (FA-1) and Guajimía (FA-3
and FA-7), while it is scarce at points FA-2 and FA-6 (Guajimía Canal) and FA-4 (Canal Las Maobas) . At point

FA-5 (Canal Buenos Aires) this fami ly was not detected. No identification at species level was achieved.

In th e caseof insects , the presence of the familyCulic idaewas recorded with few individuals atpoi nts FA-1 (Canal
Villa Aura), FA-3and FA-6 (Guajimía Canal) (Photos, 81-92, Annex 7).



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

156 September 2021

Table�6-51:�Results�of�Sampling�of�Macroscopic�Aquatic�Fauna�

Group� Family�
Stations�

1� 2� 3� 4� 5� 6� 7�

Fish� Poeceliidae�(unidentif ied)� xx� X� xx� X� � X� xx�

Insects� Culicidae� X� � X� � � X� �

X - SCARCE XX - ABUNDANT XXX- VERY ABUNDANT

� Conservation�Status�of�Nationally�protected�Species�considered�in�CITES�and�IUCN�

During the inventories carried out in the Guajimía canal and it s t ributaries, no threatened aquatic fauna was
encountered. �

� Protected�Areas�

According to the National System of Protected Areas of the Ministry of Environment and Natural Resources that
in clude those declared by Sectoral Law No. 202-04 on Protected Areas and Decree No. 571-09 and the
Metr opolitan Protected Areas, created by President ial Decree No. 207-02, no protected areas overlap the study
area (see map at Annex 6.5).

Four urban parks and a nationa l park intended for the environmental protection of the less intervened areas of the
GreenBelt were created in 2002under the pres idential decree No .207-02. Among the parks created is theParque
Mirador Oeste, which is the closest protected area of the project. This park has an approximate surface area of
4.45 km², which provides special pro tection to the watercourses of the Haina estuary, the historical ruins of
Engombe and Palavé (see Photos 127 to 132, Annex 7), and to th e forests that serve as a refuge for waterfowl
and other species of great value.

Figure 6-36, the Guajimía Canal Watershed in its lower third, where it flows into the Haina River, is approaching
the l imit of this metropolitan protecte d area, where the his torical r uins of Engombe are located.

In this section of the canal the works that will be carried out will not have any influence on this metropolitan
protected ar ea, since the 6 Noviembre Highway serves as a limit for the works that wil l be carried out.
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Figure�6-36:�Location�Map�of�the�Mirador�Oeste�Pa rk�and�the�Guajimia�Canal�Watershed�

Source:�Ministry o f Environment and Natural Resources. Edi tionMarch 2011

legend: symbol ogy:

Limit Parque Mirador Oeste
(Surface of 4 .8 km²).

Rivers and streams.

Guajimía watershed.
· Section Municipal.

Paved road, passab le all year round.
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� Habitat�Classification�

For the character ization of the types of habitats, the concept s of modified, natural, and critical habitats of the
Performance Standard No. 6of theI nternationalFinance Corporation (IFC), on the Conservation of biodiversity
and sustainable management of natural resources were considered.

� Criteria �1�to�3�-�Endangered�(EN),�Critically�Endangered�(CR),�endemic�and�
migratory�species�

Criteria 1 t o 3 refer to threatened species, i. e. endangered (EN) and critically endangered (CR) (criterion 1),
endemic species (criter ion 2) andm igratory species (criterion 3). The sub-criteria proposed in the guidance
notes for P S6 are presented in Table 6-52.

Table�6-52:�Sub-criteria�proposed�in�the�Guidance�Notes�for�PS6�

Criterion�
Sub-

Criterion
Description�

1) Critical ly
Endangered
(CR) and/or
Endangered
(EN) species

1a Areas that su pport globa lly importan t concentrations of an IUCN
Red-lis ted EN or CR species (≥ 0.5% of the global population AND
≥ 5 reproduct ive uni ts of a CR or EN specie s)

1b Areas that su pport globa lly importan t concentrations of an IUCN
Red-lis ted Vu lnerable (VU) spe cies, the loss of which would result i n
the change of the IUCN Red List statu s to EN or CR and mee t the
thresholds in 1a)

1c As appropr iate, areas containing importa nt con centra tions o f a
na tionally or r egiona lly list ed EN or CR species

2) E ndemic or
Restricted-
Range
Species

none Areas that regu larly hold ≥10% of the global popula tion si zeAND
≥10 rep roduc tive units of a species:

· Fo r terrestrial verteb rates andp lants, restricted-ra nge species
are defin ed as those species that have anEOO less than
50 ,000 square kilometers (km2).

· Fo r marine systems, restricted-range specie s are provisionally
be ing considered th ose with an EOOo f less than100,000 m2 .

· Fo r coas tal, ri verine , and other a quati c species in habitats tha t
do not e xceed 200 km wid th at a ny po int (fo r example, r ivers),
re stricted range is defined as ha ving a globa l rangeof le ss than
or equal to 500 km l inear geogra phic span (i.e., the dista nce
be tween occupied lo cations furthest a part).

3) Migratory or
Congregatory
Species

3a Areas known to sustain, on a cyclica l or ot herwise regular ba sis, ≥ 1
pe rcent of the globa lpopulation of amigratory or congre gator y
species at an y point of the species’ lifecycle.

3b Areas that predicta bly support ≥10 percent of the global population
of a species during periods of environmental stress.

Source: IFC, 2019

In the area occupied by the Canal Guajimía Phase II Pluvial and Sa nitary Drainage project, no habi tat was
id entified t hat, according to the criteria established by IFC Performance Standard No. 6, can be considered
cr itical. The area is veryanthropized and contains no vegetation of high biodiversity value.

In some si tes, plant species included in the IUCN National Red List and others in C ITES, but these species
are scattered within the study are, never concentrated in a particular valued habitat. Most of the protected
species ci ted in th is report are represented by only a few individuals or small non-natural populations. The
arboreal vegetation surveyed in Engombe (VT-7) and aroun d the toll of the 6 Noviembre Highway (VT-12),
wasplanted by local residents and reforestat ion planned by theMinistr y ofEnvironment and Natural Resources
(See map in Annex 6.6).

The same conclus ion applies for fauna. Al though some species of interest were observed, none meet the
threatened species criterions (1-3) descr ibed in the NP6.
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� Fragile �Ecosystems�(Criterion �4�and�5)�

Criterion 4 of PS6 includes unique and highly threatened ecosys tems. The sub-criteria proposed in the

guidance notes of t he standard are as follows:

· Criterion 4a: Areas representing ≥ 5% of the global ext ent of a n ecosystem type meeting the
criterion for the IUCN CR or EN

· Criterion 4b: Other areas, not assessed so far by IUCN but identi fied or recognized as a priority
for conservation by regional or national conservation planning

Criterion 4a refers to the IUCN Red List of Ecosys tem Categories and Criteria. It is a global standard for
assessing the state of ecosystems, applicable at local, national, regional and global levels. Cr iterion 4b refers

to areas recognized as priority for conservation by regional or national conservation planning.

Criterion 5 ofPS6 requires the ident ification of landscapes showing significant spatial heterogeneity, ecotones,

edaphic interfaces, biological corridors or even areas whose importance for adaptation to climate chan ge has
been demonstrated .

This is a cr iterion which generally appl ies to areaswhich have already been investigated and which are already

known or suspected to be associated with unique evolutionary processes.

No such ecosystems were identified within the Project area.

� Soc io-Economic �Baseline�

The analy sis of stakehold ers and the evaluation of the socio-economic impacts is very crucial for the
characterization of the soci o-economic aspect of the project. As a result, theGuide�for�the�realiza tion�of�Social�
Impact�Assessments�of�the �Ministry�of�Environment�and�Natural�Resources was used as our departure guide.

� �Survey �Methodology�for�the�Socio-Economic �Baseline�

This sectio n describes the methodology used for the development of the soc ial basel ine for the area of direct
and indirec t influence of the Storm and Sanitary Drainage of the Guajimía Canal Phase II Project.

� Areas�of�Influ ence�of�the�Project�

The population res iding wit hin the footprint area of t he projec t and in the surrounding area may be subject to
in voluntary resettle ment, an aspect that is relevant f rom the social point of view, since it affect s both the living
conditions of the population as well as their social support networks and other sociocultural and demographic
aspects. In this sense, the area of influence is the area that w ill be af fected by physical displacement and the
re ceiving community. This area is a lso understood as the area where the new homes of the p opulation to be
re settled w ill be established within the l imi t of the area of influence, which is close to the watershed of the
Guaj imía Canal (Figure 6-41).

� Identification�and�Analysis�of�Socio-Economic�Conditions�in�the�Area�

The general methodology applied for the development of the social baseline inc ludes the collec tion of
in formation from primary and secondary sources.

The primary information was collect ed through the a pplication of:

· Population survey; and

· Photographic survey.

This surve y also al lowed to obtain information abou t various aspects related to the G uajimía Canal, such as
perceptions about the current situation of t he canal, the impact on their daily lives, the exp ectations of the
project, and suggestions, among other aspects.

The survey was applied using electronic devices, specifically the CAPI (Computer Ass istant P ersonal
Interview) method of the CsPro Sof tware,which allows the agile implementation of a data entry to both mobile
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devices and computers. This method allows a better performance in its application by the pollsters and a
better-quality contr ol of themes by the supervisors.

The application of the surve yallowed to obtain data on different social and economic variables: sex, age range,
le vels of education schooling, residency time, condit ion of economic activity, and occupational catego ry.

The survey was applied wit h the aim of collecting information on cert ain soci oeconom ic characteristics of the
population located in the nine municipalities neighboring from the urban area of the munic ipality of Santo
Domingo Oeste. It is important to note that all these municip alities are located nearby the Guajimía Canal.

It is valid to note that in this study the neighborhoods were determined based on the Territorial Division of the
Dominican Republ ic, defined by the General Directorate of Territorial Planning, which often differs from the
divisionsby neighborhoods . The latt er is carried out bymunic ipal councils, as is the case of the SantoDomingo
Oeste Mun icipal Council. It is pert inent to note that, when the survey was applied, there was a sig nificant
change in the preliminary distribution by sex of the sample. The reason for th at is that it was more common to
find female s in the house since their male spouses had to leave the house to find a job to support their f amilies.

The methodology used to define the number of surveys was based on the number of inhabitants of the
neighborhoods to be surveyed. That number was a lready r ecorded in the National Population and Housing
Census, 2010 (the most recent one).

Al l the fieldwork was documented through p hotographic images referr ing to the different neighborhoods where
the survey was applied (Annex 8).

The survey was applied to 393 heads of households in the aforementioned neighborhoods. Pleasemention if
this number is statistically representative.

� Variables�Studied�

The variables addressed in this social basel ine were as follows:

· Demo graphics;
· Characteristic s of the house;
· Economic aspects;

· Access to basic services (education, sanitation, water, electricit y, internet, health, etc.).;
· Areas of cultu ral and/ or historical interest;
· Gender aspec ts; and

· Vulnerable groups

� Information�Processing�

The processing of the data obtained in the survey was carr ied out in a computerized way, using the CsPro
program (Short for Data Processing System for Censuses and Surveys).

CsPro, is a comprehensive computer program for the design of censuses and surveys. Among other att ributes,
this software allows :

· Add, modify a nd verify questionnaires;
· Easily build d ynamic arrays;
· Perform quick crossings of var iables and frequencies’

· Analy ze data using uni- or multi-variable statistical techniques; and
· General thematic maps based on the elaborated crosses

The information obtained t hrough the open questions of the survey was processed and analyzed with the
support of qualitative data analysis techniques and t hen later was used as triangulation instruments to confirm
re sults of closed questions.
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� Difficulties�in�Implementing�the�Survey�

Themain d ifficulty faced in the fieldwork was caused by the restrictions implemented by the health authorities
st emming from the social distancing and curfew measures in place in these areas due t o the Covid-19
pandemic. Social distancing measures caused some people to be reluctant to be surveyed, whi le the curfew
from 6 P.M., caused the sex distr ibution of the sample to be unfulfilled, because, as explained above, many
male resid ents in these neighborhoodswere outside their res idences at the t ime of the survey.

� Introduction�

The Dominican Re public is part of the Greater Antil les. It is located in the Caribbean Sea an d occupies the
eastern part of the island of Santo Domingo, which it shares with the Republic of Haiti. It is bordered on the
north by the Atlantic Ocean, on the east by the Canal de la Mona, on the south by the Caribbean Sea and on
the west by Haiti. Its territory has an area of 48,448 km², where 9,445,281 people live, according to the 2010
Census.

� Polit ical�Context�of�the�Guajimía�Canal�Sanitation�Project�

The Corporation o f the Aqueduct a nd Sewerage of Santo Domingo (CAASD is in charge of all work done in
the first phase, mainly the sanitation of the Guaj imía Cana l in the urban area of the municipality of Santo
Domingo Oeste. CAASD is an autonomous enti ty responsible for the management of aqueducts and
wastewater in the metropolitan area of Santo Domingo, which includes the National District and the
municipalities that arise from it, ex cept for the municipal ity of Boca Chica (which has its own aqueduct and
sewerage corporation).

This second phase of the project of rainwater and res idual sanitation of the Guajimía Canal is raised based on
the strong health and economic impacts o f Covid 19 on th e Dominican society. Due to this reality, a new
government produc t of the presidential and congressional e lections was held in the m iddle of this pandemic,
in order to respond to demands raised by the communities around this canal, so th at the work begun more
than a decade ago can be continued and completed without major interruptions.

While the management of pol icies aimed at the management and disposal of solid wast e oversees the
municipal councils , the one related to wastewater management is in charge of aqueduct and sewerage
corporation s that provide this servic e in the main cities of the country .

Public sani tation pol icies in the Dominican Republic involve different insti tutional actors, such as the Ministry
of Environment and Natural Resources, the Ministry of Public Heal th and Social Assistance, aqueduct and
sewerage corporat ions, andmunici pal councils, among others. In addition, the neighborhood councils play an
important role, due to the presence of representativ es of the communities that affect the management of the
territory, so theyconstitute social ac tors that must be counted on in any action aimed at the implement ation of
public sani tation policies. Politically speaking, the country is divided into 1 National District, 31 provinces, 154
municipalities, 232 municipal distr icts, 1,182 sections, 9,965 places , 2,621 neighborhoods, and 4,954 sub-
neighborhoods.

Neighborh oods an d sub-neighborhoods are the ter ritorial units into which the urban areas of municipalities
andmunicipal distr icts are divided. Municipalities and munic ipal distr icts are the basic politica l-administrative
entities of the territ ory in which the communities carry out their activi ties, represented by themunicipalities or
mayors' offices and the dist rict boar ds, respectively.

The implementation of the Guajimía Canal Sani tation Project has involved the implementation of a
communication and consultation process in which various categories of social and politic al actors have
participate d. (Figure 6-37)
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Figure�6-37:�Categories�of�Social�Actors�Relevant�to�the�Guajimí a�Sanita tion�Project�

Source :�Prepared by EMPACA

Communi ties�affe cted�by �the�Cur rent�Situation�o f�the�Canal�

This Project directly impacts the entire urban area of the municipali ty of Santo Domingo Oeste. In f act, the
Guaj imía Canal an d its tr ibutaries (Las Caobas, Villa Aura, Buenos Aires,El Indio, and Ureña) run through this
entire area, affect ing different aspects (sanitation, heal th, education, roads, vulnerability to atmospheric
phenomena, and others) of the lives of the inhabitants (Photo 93). Th e solution of the problem represented by
the current situation of the Guajimía Canal has a great effect due to t he level of positive impac t it will h ave on
the quality of l ife of a significant portion of the inhabitants of the urban area of the municipality of Santo
Domingo Oeste.

In the communities located in the surroundings of t he Guaj imía Can al, there are social actors representing
different political, s ocial, and cultural sectors that have played an important role in t he decision-making that
has led to the formulation of this Project.

Photo�6-1:�Community�Members�of�Neighborhoods�in�the�Guajimía�Canal�
and�its�Tributaries�before�starting�assembly�to�d iscuss�t he�Sani tation�Project�

Comunidades afect adas por situac ión actual de la
cañada.

Comunidades del entorno de la cañada de
Guajimía que demandan el pro yecto de

saneamiento.

Congreso

Gobierno electo comprometido con la ejecución del
proyecto.

Liderazgo comunitario local que da seguimiento a
cumplimiento compromiso gobierno electo con

proyecto.

Dirección de la CAASD comprometida con el
proyecto de saneamien to.
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, As noted above, the project directly impacts the entire urban area of the municipality. The community
organizations of these neighborhoods, especially th eir neighborhood counci ls are important actors because
they have the potential to involve the communities around the Guaj im ía Canal and its tr ibutaries, ensur ing the
successful execution of this project Figure 6-37.

Approval� at�the�Congress�of�the�Sanitation�Project�

The project to clean up the Guajimí a Canal was approved with the support o f all poli tical sect ors represented
in the Chamber of Deputies on April 22, 2021 and in the Sen ate of the Repub lic on June 1, 2021.

Central�Government�committed�to�the�Implementation�o f�the�Project�

The central government has shown its interest in the implementation of the project, motivating its approval by
the Congress, as well as having budgeted and awarded the necessary appropriations for the r ealization of the
previous s tudies.

Local�Community�Leader ship�that�follows�up�on�Government-elect's�commitment�to�the�Project�

In addition to the neighborhood councils, other relevant actors at the communitiesaround the Guajimía Canal
have been actively involved in the process, such as church pastors, school directors, directors of mutual
societies, a mong others (Photo 6-2).

In the Dominican Republic, particularly in its urban areas, neighborhood boards play an important role in
re presenting communities and activ ely engaging wi th municipalities and aqueduct and sewer corporations in
sanitation policies.

Photo �6-2:�Leaders�of�the�Block�of�Neighborhood�Councils �
of�the�neighborhoods�surrounding�the�Guajimía�Canal�and�its�Tributaries�

Strong�Management:�The �CAASD�committed�to�the�Sanit ation�Project�

CAASD, as promoter of the Stormwater and Sanitary Drainage of the Guajimia Canal Phase II Project l, has
used a large part of its most valuable human resources in tasks aimed to achieving a successful
implement ation of this project (Photo 6-3).
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Photo�6-3:�CAASD�Director�and�Deputy�Director�together�w ith�AECOM�
representative�announcing�the�start�of�the�Studies�fo r�the�
Sanitation�Project�of�the�Guajimía�Canal�and�its�Tributaries�

Other�Actors�to�Consider �

It is valid to indicate that, al though the nature of the project is mainly sanitation, it also refers to public housing
and resettl ement policies, so other institutional actors must be considered for the purp oses of accompaniment
and support, due t o the fu nctions t hat the central government's organization al chart defines and assigns to
them, such as the Natio nal Housing Ins titute (INVI) and the Executing Unit for the Readaptation of
Neighborh oods and Environments (URBE).

Other important ac tors to consider are inter national financing entities that, like the World Bank Group, seek
compl iance with st andards aimed to protect the environment and respect the rights of vulnerable group s in the
projects th ey finance.

� Demography�

This section describes the demographic aspects of the municipality of Santo Domingo Oeste, especially the
eleven (11) neighborhoods that are part of its urban area and are th e most directly impacted by the current
situation of the Gu aj imía Canal and its tributaries (Villa Aura, Las Caobas, U reña, Buenos Aires and El Indio
Derecho). For the description of the demographic aspects, data are presented from the demarcations
considered for this study, as well as from the province of Santo Domingo and the Dominican Republic as a
whole, of which data is ex tracted f rom the National Population and Housing Census, 2010, . This al lows to
establish relevant comparisons.

Likewise, t hrough the data obtained in the survey applied by Empaca SRL in May 2021, changes can be
established over time of various demographic aspects considered in the study.

The demographic aspects considered are:

· Population
· Sex of the po pulation
· Description of the pop ulation by age group

· Nationality
· Residency time
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� Population�

Table 6-53 shows the data of the population, area and population density of the Dominican Republic, the
province of Santo Domingo, the municipality of Santo Domingo Oeste and the eleven (11) neighborhoods that
are part of the obje ct of study.

Themunic ipality of Santo Domingo Oeste is made up of an urban area of 18.6 km² and a rural area of 37 km².
As can be seen in Table 6- 53, except for the Manoguayabo neighborhood, the popula tion density of the study
area is significantly higher t han the national average and that of the Santo Domingo province,w ith the Herrera,
Duarte, La Altagracia, Buenos Aires and Santo Domingo Country Club neighborhoods having population
densities greater than 30,000 inhabitants/km².

Table�6 -53:�Population,�Area�in �km2�and�Population�Density�of�the�Studied�Area�

Territorial�division�(*)�
Popul ation�
(inhabitants)�

Area�(km² )�
Densi ty�

Inhabitant/km²�

countr y Dominican Republic 9,445 ,281 48,448 195

p rovince Sant oDomingo 2,374 ,370 1,302.20 1 ,823

municipality Santo Domingo Oeste 363,321 55.6 Km2 6,728

Neighborhoods

San to Domingo Country Club 29 ,784 0.9 33,093

The Altagracia 26 ,313 0.8 32,891

Engombe 28 ,729 1.3 22,099

The Rose 13 ,085 1.1 11,895

Mahogany 23 ,244 3.0 7,748

poplar gr ove 14 ,290 2.5 5,716

Bueno s Aires 19,015 0.6 31,691

b lacksmith 43,119 1.2 35,932

Duarte 31,394 0.8 39,242

Bayonne 29,526 2.0 14,763

Manoguayabo 16,215 25.5 636

Source: IX National Population and Housing Census, 2010

(*) In all the tables, the territorial division includes t he data of the neighborhoods of the area of incidence of
the project . For example, Manoguayabo is included in the territorial division since it has a rural part.

Table 6-54 also highlights t he similarity between the population grow th of the municipality of Santo Domingo
Oeste (3.7%) and that of t he province of Santo Domingo (3.8%). This means that the neighborhood s of La
Alt agracia, Buenos Aires, and Duarte are th e ones with the lowest population growth in the period considered,
quite possibly because the y are some of the neighborhoods with the highest population dens ity and the least
available spaces.

It is remar kable that the population growth of the province of Santo Domingo is higher than the population
growth of the country, which explains the fact that this province is one of the main national migratory
destinations.

The population dec rease of the Las Mahogany neighborhood can find its reasons in several f actors. Among
these factors, we note the fact of being middle class and the implication it has on birt h rates (i.e. lower birth
ra te), and the departure of part of the younger population from their homes (for instance, chi ldren leavin g their
parents alone or with the company of another relative to reside in other areas of the city)

The demographic growth of the Herrera neighborhood, compared to other neighborhoods impacted by the
project, maybe due to the growth of investment in residential bui ldings and the withdrawal from industr iesand
companies, which have fre ed up territory that has been used for these purposes.
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Table�6-54:�Demograph ic�Evolution�of�the�Area�of�Influence�of�the�Project�

Territorial�division�
Population�
Census �2002�
(inhabitants)�

Population�
Census�2010�
(inhabitants)�

Annual�growth�
rate�(%)�

Projection�to �
2020�

Dominican Republic 8,562,541 9 ,445,281 1.28 10,448,499

Santo Domingo Prov ince 1 ,817,754 2, 374,3 70 3. 8 2,9 06,003

Municipa lity o f San to Domingo
Oeste

280,9 12 363,321 3.7 --

Santo Domingo Country Club 24,681 29,784 2. 6 --

The Alta gracia 24,358 26,313 0 .9 --

Engombe 24,783 28,729 1. 9 --

The Rose 11,998 13,085 1 .1 --

Mahogany 28,075 23,244 -2 .1 --

po plar g rove 10,910 14,290 3.9 --

Buenos Aires 18,742 19,015 0. 2 --

blacksmith 30,328 43,119 5.2 --

Duarte 30,139 31,394 0 .5 --

Bayonne 11,663 29,526 19 .1 --

Manoguayabo 8,439 16,215 11 .5 --

Source:�ONE: IX National Population and Housing Censu s, 2010,
VIII National Population and Housing Census 2002 and Statistical projections

� Sex�of�the�Population�

Data from the 2010 Population and Housing Census clearly show that the female population predominates in
the territor ies studied.

Thus, it ca n be observed that, while in the Dominican Re public there is a slight predom inance of male
population (50.17%), in the province of Santo Domingo, in the municipality of Santo Domingo Oeste and in
each of the neighborhoods of the urban area of this municipality, which are the objects of this study, the
predominance of the female population is manifested. This trend is also shown in the Alameda, La Rosa and
Las Mahog any neighborhoods, a difference of up to 6 percentage points between the female population and
the male population (Table 6-55).

Table�6-55:�Distribution�of�the�Population �by�Sex�

Territorial�divis ion�
Men� Women�

To tal�
Quantity� %� Quantity� %�

Dominican Republic 4,73 9,038 50.17 4,706, 243 49.83 9,445,281

Santo Domingo Province 1,163,957 49.02 1,210, 413 50.98 2, 374,370

Municipali ty of Sant o
Domingo Oeste

176,532 48.59 186,789 51.41 363, 321

Santo Domingo Country
Club

14,338 48.1 4 15,546 51.8 6 29,784

The Altagracia 12, 803 48.66 13,5 10 51.34 26,313

Engombe 14, 110 49.11 14,6 19 50.89 28,729

The Rose 6,163 46.79 6,922 53.21 13,085

Mahogany 10, 934 47.04 12,310 52.96 23,244

poplar grove 6,681 46.75 7,609 53.25 14,290

Buenos Aires 9,351 49.18 9,664 50.82 19,015
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Territorial�divis ion�
Men� Women�

To tal�
Quantity� %� Quantity� %�

blacksmith 20. 963 48.62 22,156 51.38 43,119

Duarte 15, 070 48.00 16,324 52.00 31,394

Bayonne 14, 379 48.70 15,1 47 51.30 29,526

Manoguayabo 7,784 48.00 8,431 52.00 16,215

Source: IX National Population and Housing Census, 2010

Figure 6-3 8 presen ts the results of the survey appl ied by Empaca, S.R.L. i n nine (9) neighborhoods of the
urban area of the municipality of Santo Domingo O este, in May 2 021, wh ich show a higher proportion of
females (58%) in relation to males, who only account for 42%.

Figure�6-38:�Sex�of�Respondents�

Source: Survey applied by Empaca, S.R.L., in nine neighborhoods of the Santo Domingo
Oeste urban zone, May 2021

It is import ant to note that these da ta only reflect a higher pr oportion of females surveyed, which explains the
fac t that, having been appl ied the surveys on weekdays,when mostly women are home, due to their traditional
ro le of housewife that still mani fests itself in societies such as the Dominican Republic, especially in its popular
sectors.

To the above could be added as an explanatory factor, which is the fact that the survey is of heads of
household s, establishing methodologically that they should be applied in the houses. In the popular
neighborhoods of the Dominican Republic, stereotypes still gravitate accordin g to which "the man is f rom the
st reet and the woman is fromthe ho use."

� Description�o f�the�Population�by�Age�Group�

The data o f the Population and Housing Census (2010) shows that there are n o signific ant differences between
the demarcations of the study area with respect to the province of Santo Domingo and the rest of the country
wi th respect to the predominant ag e groups. This is due to the fact t hat the young po pulation of less than 30
years predominates, representing, as in the country as a whole, between 58% and 59% of the total population.

It is noteworthy to mention that in neighborhoods such as Engombe and Santo Domingo Country Club (El
Café), the population under 30 years of age exceeds 60%, while the population under 3 0 years in the
neighborhoods of Alameda and Mahogany represents 55% and 53%, respectively. In fact, the population
under 30 years of age is lower where a p opulation with social characterist ics of middle-class lives. (Table
6-56).
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Table�6-56:�Percentages�(%)�of �Age�Groups�in�the�Study�Area�

Te rritorial�Demarcation 0-9 10-19 20-2 9 30-39 40-4 9 50 -59 60 -69 70-79
80�or�
more

Domin ican Republic 19.43 20 .72 17.4 0 14.29 11.43 7.67 4.82 2.76 1.48

Santo Domin go Province 20.30 20 .66 18.28 15.06 11.47 7.29 4.05 1.96 0.94

Santo Domin go Oeste 20.14 19 .60 19.17 16.11 11.37 7.01 3.90 1.86 0.83

The Altagracia 19.77 18 .85 20.4 5 16.00 10.89 7.45 3.89 1.82 0.88

Anguiano 19.26 20 .56 18.14 15.93 12.23 7.49 3.84 1.73 0.82

poplar grove 19.47 17 .73 17.9 3 17.65 12.11 7.77 4.39 2.1 6 0.76

Bayonne 18.94 20 .14 18.99 15.96 12.15 7.42 3.78 1.81 0.82

Mahogany 17.29 17 .73 18.21 15.89 12.76 8.31 5.46 2.99 1.38

The Rose 18.36 20 .09 19.4 8 15.77 11.69 8.21 3.90 1.57 0.92

Engombe 20.69 19 .49 20.96 16.46 10.44 6.67 3.23 1.43 0.63

blacksmith 19.78 19 .00 20.1 2 16.63 10.95 7.00 3.85 1.8 7 0.80

Santo Domingo Coun try
Club

20.82 20 .19 20.30 15.32 11.48 6.66 3 .24 1.3 6 0.63

Duarte 20.29 18 .97 19.1 7 16.69 11.07 6.28 4.48 2.16 0.89

Bueno s Aires 20.46 19 .20 18.94 16.26 11.06 6.61 4.24 2.30 0.94

Source:�IX National Population and Housing Census , 2010 .

In the survey applied by Empaca, S.R.L. in May 2021 in nine ne ighborhoods of the urban area of the
municipality of SantoDomingo Oes te, the composition by age of the respondents reflects the following results:
13% are in the age group of 20-29 years; 22% aged 30-39; 26 per cent between the ages of 40 and 49; 18%
aged 50-59 and 21%over 60 years of age (Figure 6-39).

Figure�6-39:�Popu lation�Surveyed�by�Age�Range�

Source : Surve y applied by Empaca, S.R.L., in nine neighborh oods o f the urban area
o f the Munici pality of SantoDomingo Oeste, May 2021

� Nationality�

The National Census of Population and Housing, 2010 shows that the proportion of the analy zed population
that indicated that it was born in the neighboring country of Haiti is similar to the average of the distribution of
the country. However, it is lower when compared with the average of Santo Domingo.
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It c an be seen that the percentage of distribution of the population th at was born in Haiti represents 3.30% in
the country and 2.61% in t he province of S anto Domingo, while in the munic ipality of Santo Domingo Oeste
this value reaches 3.27%.

These proportions vary in t he different neighborhoods of the study area. For example, in the neighborhoods
Engombe (4.47%), La Altagracia (3.97%), Buenos Aires (3.78%) and Santo Domingo Country Club (3.65%)
these prop ortions are higher than the average of the country and municipalit y, while in Las Caobas (0.68%),
La Rosa (1.15%) andManoguayabo (1.85%), among others, the proportion of Haitian nationals is lower (Table
6-57).

Table�6-57:�Percentages�(%)�of�the�Distribution�of�the�Population�by�Country�of�Birth�

Territorial�Demarcation
Dominican �
Republic

Haiti
In�another�
country

Undeclared

Domin ican Republic 95.81 3.30 0.70 0.10

Santo Domin go Province 96.73 2 .61 0.59 0.07

Santo Domin go Oeste 96.02 3 .27 0.62 0.09

The Altagracia 95.45 3.97 0.52 0.06

Manoguayabo 97.27 1 .85 0.84 0.04

poplar grove 95.86 2.56 1.49 0.09

Bayonne 96.05 3 .09 0.78 0.08

Mahogany 98.10 0 .68 1.28 0.4

The Rose 97.74 1.15 1.04 0.07

Engombe 94.97 4 .47 0.47 0.09

blacksmith 96.38 3.15 0.32 0.15

Santo Domin go Country Club 95.88 3 .65 0.37 0.10

Duarte 97.13 2.49 0.34 0.04

Bueno s Aires 95.74 3 .78 0.35 0.13

Source:�Nation al Populatio n and HousingCensus 2010.

� Migration�

The Dominican Republic h as histor ically been a country expelling its populat ion, mainly to the United States
and some countries in Euro pe.As can be seen in Table 6-58 the migratorydes tination of 83% of the Dominican
migrant population has been the United States.

Table �6-58:�Main�Dominican�Migration�Destinations �

Migration�Des tinat ion� Quant ity� %�

United State s 1,865,987 83 .1

Spain 160,913 7. 2

Anothe r country in
Europe

84,764 3.7

Anothe r country in
America

69,020 3.1

Puerto Rico 64,782 2. 9

total 2,245,4 66 100 .00

Source: Table prepared by Empaca from data from theReport of the Natio nal Institute
of Migrati on: Dominican Population Abroad: Demographic and Economic Characteristics11

The Domin ican Republic has also been a ho st of foreign migrant population, mainly Haitians, who in the past
worked in t he sugar industry and now do so mainly in the agricultural and construction sectors. As can be seen

11 Report of the National Institu te of Migration: Dominican Populat ion Abroad: Demographic and Economic Characteristics, Santo
Domingo, 2016.
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in Table 6-59, the foreign-born population from Haiti repre sents more than thirty-three (33) times t he total
re sident population in the country born in the United States, which is the nearest country of or igin.

Table�6-59:.�Main�origins �of�Population� of�the�Dominican�Repub lic�Born�Abroad�

Country� Foreign�Population�

Haiti 458,233

United State s 13,514

Spa in 6,720

Puert oRico 4,416

China 3,6 43

Venezuela 3,434

Cuba 3,145

Source: National Bureau of Statistics, First Nation al Survey of Immigrants
i n theDomin icanRepubl ic (ENI-2012), San to Domingo , 2013

It is worth noting th at, unlik e the first migratory movements th atwere established in rural communities around
sugar mills and lat er around coffee, banana, and r ice farms, a significant part of the most recent waves of
Haitian migrants h ave been establ ished in the urban areas of the National District and the main provinces
(Santo Domingo and Santiago)., while tourist enclaves chose to es tablish in Punta Cana, Puerto Plata and
Las Terrenas.

In addition, during the last decade, as a result of the pol itica l and economic crisis in Venezuela, the country
hasalso been a recipient of a significant part ofmigrants from that country,wh o have settled in the main cities,
as well as tourist enclaves.

This part of the Haitian migr ant population residing in urban areas is mainly occupied in the construction sector
and a part of it in recent years has come to represe nt a significant pr oportion of informal trade, progressively
displacing Dominican nationals.

� Housing�Characteristics��

This section is part of the social diagnosis f or the area of direct and indirect influence of the Stormwater and
Sanitary Drainage of the Guajimia Canal Phase II Project. Housing is understood in this st udy of any built
st ructure used for t hat purpose. It is made up of one or more rooms and their dependencies, which constitute
a building or are part of it, and within its characterist ics are:

· They have at least a bedroom, kitchen and bathroom (either outside or inside the house).
· It has one or more ent ries.

· Unconventional structures such as "multipurpose" rooms with or without separations of spaces (room,
kitchen, bathroom, etc.) are also considered as housing.

Among the topics addressed in this section are:

· Numb er of homes in t he study area.

· Quali ty of housing.
· Hous ing tenure.
· Predominant building materials in the house.

· •Sani tary service of th e houses .

� Number�of�Dwellings�in�the�Study�Area�

According to the data prov ided by the 2010 National Population and Housing Census, the total number of
household s registe red in the Dominican Republic is 3,077,353 distributed across 2,278,246 homes located in
urban areas and 799,246 in rural areas. In the prov ince of Santo Domingo were registered 756,579 homes
distr ibuted in its di fferent municipalities, of which 114,898 are in the municipality of Santo Domingo Oeste,
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being nearby the neighborhoodswith the highest number of homes:Herrera, Duarte, Santo Domingo Country
Club and Bayona, followed by La Altagracia and Engombe, as shown in Table 6-60.

Table�6-60:�Number�of�Homes�in�the�Study�Area�

Demarcation
Number�of�
dwel lings Population Populat ion/housing�ratio�

Dominican Republic 3,077,353 9,445,281 3.06

San to Domingo Provin ce 756 ,579 2,374,370 3.13

Municipality of Santo Domingo Oeste 114 ,898 363,321 3.16

San to Domingo Country Club 9,3 56 29,784 3.18

The Altagracia 8,291 26,313 3.17

Engombe 8,9 25 28,729 3.21

The Rose 4,141 13,085 3.15

Mahogany 7, 554 23,244 3.07

poplar grove 4, 746 14,290 3.01

Buenos Aires Neighborhood 6,0 51 19,015 3.14

Her rera Neighborhood 13 ,609 43,119 3.16

Duarte 10 ,052 31,394 3.12

Bayonne 9,0 51 29,526 3.26

Manoguayabo (neighborhood) 5, 089 16,215 3.19

Source:�IX National Population and Housing Census , 2010 .

Table 6-60 above shows data on the population/housing rat io. It is worth noting that, while the 2010 Census
re ports a greater number of dwel lings (3,077,353), than househo lds (2,6 71,979), that is, a difference of
405,374 more dwellings than households. This difference can be explained both in the existence of homes
that were not occupied by households at th at time, as well as those of a col lective nature, such as hospitals,
convents, boarding houses, barracks, correctional facilities, hotels, pensions, and many others.

� Structural�Quality�of�Housing�

Table 6-61 shows the resu lts of the National Population and Housing Census (2010) in relation to the quality
of housing in the territorial demarcations that are part of the studied area.

It is observed that t hereis a higher proportion of hous ing with high structural quality in t he muni cipality of Santo
Domingo O este than in the average of the country and the province of Santo Domingo as a whole. Also,
between the different neighborhoods, there are sign ificant differences. For example, while in neighborhoods
of Las Caobas, Alameda, La Rosa, Bayona andManoguaya bo (Photographs 96 and 97 in Annex 8), there is
a higher proportion of home s with high structural quality than the remaining neighborhoods, where housing of
medium st ructural quality predominates.

Also noteworthy is the low proportion of low -quality structural housing in the municipal ity of Santo Domingo
Oeste as a whole and in each of the neighborhoods studied.

Table�6-61:�Percentages�(%)�of�the�Structural�Quality�of�the�House �

Territoria l�Demarcation High�Quality Medium�Quality Low�Quality Total

Dominican Republic� 30.10 69.1 7 0.7 3 100. 00

San to Domingo Provin ce 38 .91 59.64 0.55 100.00

Municipali ty of Santo Domin go
Oeste

45.68 54.2 3 0.0 9 100. 00

San to Domingo Country Club 41 .26 58.66 0.08 100.00

The Altagracia 39.70 60.26 0.04 100.00

Engombe 35 .18 64.80 0.02 100.00

The Rose 72.93 27.04 0.03 100.00
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Territoria l�Demarcation High�Quality Medium�Quality Low�Quality Total

Mahogany 81.37 18.61 0.01 100.00

poplar gro ve 71 .07 28.86 0.07 100.00

Buenos Ai res 37 .73 62.27 -- 100.00

Blacksmith 41 .22 58.74 0.04 100.00

Duarte 40.69 59.30 0.01 100.00

Bayonne 60 .46 39.52 0.02 100.00

Manoguayabo 53.54 46.38 0.09 100.00

Source:�IX National Population and Housing Census , 2010 .

At this point it is worth noting that the high, medium or low quality rat ings used in the National Populat ion and
Housing Census, seem no t to be based exc lusively on char acteristics associated wit h the material used, but
also seem to affect the assessments of each regist rar at th e time of the census, de pending on the level of
deterioration in the different parts of the house (walls, ceiling, floor).

� Housing�Tenure�

Data from the 2010 National Population and Hous ing Census show that, unlike the data reported for the
country an d the province of Santo Domingo as a whole, in themunicipality of Santo Domingo Oeste and most
of the neighborhoo ds cons idered in this study, the predominant form of hous ing tenure is rented. Only in the
Bayonne neighborhood, house ownership (fully paid for) slightly predominates as form of tenure , as can be
seen in Table 6-62.

Tab le�6-62:�Percentages�(%)�of�the�Possession�of�the�Dwelling�

Terri torial�Demarcation
Own,�already�
fully�paid

Own,� still�
pay ing�it

Ren ted
Ceded�or�
borrowed

Othe r

Dominican Republic 54.3 6 2.6 1 32.84 9.81 0.39

Santo Domingo Provin ce 47.4 2 3.2 9 41.6 4 7.36 0.29

Muni cipalit y of Santo
Domingo Oeste 38.97 3.48 52 .36 4.98 0 .20

Santo Domingo Countr y Club 45.3 3 2.4 1 47.8 5 4.19 0.22

The Altagracia 33.8 4 1.8 3 60.24 3 .97 0.12

Engombe 33.5 2 2.0 5 60.7 8 3.48 0.17

The Rose 35.8 2 2.7 0 51.71 3 .63 0.14

Mahogany 40.5 2 3.8 3 50.82 4.56 0.27

poplar grove 35.5 0 11. 90 47.38 5.03 0.19

Buenos Air es 32.4 3 0.9 5 60.5 3 6.00 0.09

blacksmith 31.5 8 1.3 4 61.95 4.83 0.31

Duar te 30.8 5 1.1 3 62.77 5.19 0.07

Bayonne 44.6 2 6.6 7 43.6 6 4.97 0.09

Manoguayabo 41.0 9 8.0 7 46.05 4.59 0.20

Source: National Popu lation and Housin g Census 2010.

� Predominan t�Building�Materials�in�the�House�

This section deals with the type of building materials of diff erent parts of th e houses in the study area, this
in cludes exterior walls, ceil ing and floor.

The Dominican Republic is a countr y located in a region that, l ike the Caribbean, is frequently exposed to the
occurrence of hurricanes. The historical experience of th e Dominican population in the face of these
meteorological phenomena has taught that the use of materials such as cement in the construction of the
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exterior walls and the ceiling provides great er protec tion tha n other mater ials such as wood. Therefore, there
is a propensity to u se these materialswhen resources are available.

Material of the Exterior Walls of the Houses

Data from the national census of population and housing(2010) show that block or concrete is thematerial of
the exterior walls is predominant in the municipality Santo Domingo Oeste (89.26%) and in all the
neighborhoods incl uded in this study is the block or concrete . This percentage is higher than the one f ound in
the data re ported for the country and for the province of Sant o Domingo (Photographs 98 and 99 in Annex 8).

In the case of the neighborhoods included in the study, apart from Santo Domingo Country Club and
Manoguayabo, the percentage of homes w ith exterior walls of block or conc rete exceeds 90%, as shown in
Table 6-63.

Table�6-63:�Percentages�(%)�of�the�Building�Material�of�the�Exterior�Walls�of�the�Hous es�

Territoria l�Demarcation Blo ck�or�Conc rete Wood Palm�Table Other

Dominican Republic� 74.69 18.6 6 3.94 2.72

San to Domingo Provin ce 82.15 14.24 0.59 3.02

Municipali ty of Santo Domin go
Oeste

89.26 9.9 3 0.11 0.70

San to Domingo Country Club 84.14 15.43 0.13 0.30

The Altagracia 93.33 6.37 0.5 0.5

Engombe 93.29 6.32 0.08 0.31

The Rose 98.87 0.97 0.02 0.14

Mahogany 99.11 0.70 0.05 0.13

poplar gro ve 97.72 1.96 0.02 0.29

Buenos Ai res 94.07 5.59 0.02 0.33

Blacksmit 96.10 3.49 0.07 0.34

Duarte 97.53 2.21 0.05 0.21

Bayonne 93.67 5.92 0.07 0.34

Manoguayabo 87.38 11.60 0.24 0.79

Source: National Population and Hous ing Census 2010.

Roof Construct ion Material

Data from the National Population and Housing Census (2010) show that in themunici pali ty of Santo Domingo
Oeste 64.2 8% of homes have a block or concrete roof,which represents 22 percentage points higher than the
country's average and five percentage points higher than the average for the province of Santo Domingo. A
simi lar trend is ma nifested in each of the neighborhoods in the area of influence of the project, reaching in the
cases of neighborh oods of Buenos Aires, Las Caobas, La Rosa and Alameda to represent this difference
between 3 5 and 45 percentage points, as se en in Table 6-64.

Table� 6-64:�Percentages�(%)�of�the�Roofing�Construction�Material �

Territorial �Demarcation
Block�or�
Concrete

Zinc
Asbestos�
Cement

Other

Dominican Republic� 42.27 55.26 0.78 1.30

Santo Domingo Provin ce 59 .07 39.53 0.70 0.70

Municipality of San to Domin go
Oest e

64.28 30.43 1.09 0.30

Santo Domingo Countr y Club 66 .79 32.54 0.32 0.36

The Altagracia 69.75 28.09 1.97 0.19
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Territorial �Demarcation Block�or�
Concrete

Zinc Asbestos�
Cement

Other

Engombe 64 .25 32.88 2.75 0.12

The Rose 89.13 9.66 0.94 0.6

Mahogany 93 .12 6.09 0.69 0.10

poplar grov e 84.60 14.94 0.34 0.13

Buenos Air es 94 .07 5.59 0.02 0.33

Herr era Neighbo rhood 69.37 29.19 1.27 0.16

Duar te 69.23 29.73 0.79 0.25

Bayonne 77 .24 20.35 2.33 0.08

Manoguayabo 69 .66 29.53 0.16 0.37

Source: Nation al Populatio n and Housing Census 2010

Construction Material of the Floor of the Houses

Cement is the predominant floor material in the municipali ty of Santo Domingo Oeste and in most of the
neighborhoods considered in the s tudy, wit h percentages below the country's average and l ike those of the
province o fSanto Domingo (Photo 100).

Photo�6-4:�Zinc-Roofed �Housing�in�the�Area�of �Influence�of�the�Projec t�

Only in neighborhoods of Las Caobas, La Rosa, Alameda a nd to a lesser ex tent Bayona, the percentage of
homes wit h cement floor is signific antly lower than the average of the prov ince and the same municipality
Santo Domingo Oeste (Photo 6-5), as seen in Table 6-65.
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Photo�6-5:�Sanitary�Toilet�Service�in�the�Engombe�Neighborhood,�
in �the�Area�affected�by�the�La�Ureña�Canal�

�

Table�6-65:�Percentages�o f�the�Construction�Material�Floor�

Territorial�Demarcation� Mosaic� Cement� Granite,�marble, �
ceramics�

Earth � Other

Domin ican Republic 13.43 65.3 8 17.0 5 3 .72 0.4 3

Santo Domin go Province 17.36 57.8 6 23.7 4 1.74 0.3 0

Municipality of Santo Domingo
Oeste 17.81 53 .07 28.0 4 0.78 0.31

Santo Domin go Country Club 21.09 56.2 5 20.4 2 1.40 0.8 4

The Altagracia 22.62 58.9 4 17.2 5 0 .37 0.8 2

Engombe 10.41 64.0 3 24.8 6 0.40 0.2 9

The Rose 23.82 26.7 4 47.1 9 0 .16 0. 8

Mahogany 34.87 18.2 7 46.5 8 0.13 0.1 7

poplar grove 23.04 28.6 0 48.1 0 0 .12 0.1 4

Bueno s Aires Neig hborhood 16.53 61.8 4 21.3 1 0.16 0.1 6

Herre ra Neighborhood 15.02 58.2 8 26.2 0 0 .18 0.2 1

Duarte 17.62 59.0 7 23.1 5 0 .12 0. 4

Bayonne 19.13 38.7 0 41.4 6 0.53 0.1 9

Manoguayabo 20.12 45.2 6 33.6 8 0.68 0.2 6

Source: National Popu lation and Housin g Census 2010.

� Housing�Health�Service�

The data of the IX Nationa l Census of Population and Housing (2010 ) shows that, in the area of influence of
the project, the use of toilet is predominant in a signi ficantly higher proportion both t han the country and the
province of Santo Domingo, reaching in the neighborhoods of Las Caobas, La Rosa and Alameda a value
above 98%. The use of latr ines only in the Buenos Aires neighborhood passes 5%, as seen in Table 6-66.

Table�6 -66:�Percentages�of�the�Type�of �Health�Service�of�the�House�

Territoria l�Demarcat ion Toilet La trine You�don't�
have

Dominican Republic 69.7 1 24.28 6.01

San to Domingo Province 88.1 2 8.4 0 3.4 8

Municipa lity of Santo Domin go
Oeste

94.12 4.26 1.62

San to Domingo Country Club 94.0 2 3.6 4 2.3 4

The Altagracia 95.5 4 3.8 1 0.6 5

Engombe 96.6 9 2.7 8 0.5 3

The Rose 99.2 6 0.4 4 0.3 0

Mahogany 99.5 5 0.2 4 0.21

poplar gr ove 98.4 4 0.9 6 0.60

Buenos Aires 92.8 7 6.0 2 1.1 1

He rrera Neighborhood 95.7 1 3.6 8 0.61

Duarte 96.0 7 3.2 7 0.67

Bay onne 97.4 4 1.4 6 1.0 9

Manoguayabo 94.9 1 3.6 9 1.40
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Source: National Popu lation and Housin g Census 2010.

The National Census of Population and Housing (2010) reports data showing that in the municipality o f Santo
Domingo Oeste 11.51% of households share the health service wit h other househo lds, which al though it is
lo wer than the national average (14.27%), is higher than the average of the province of Santo Domingo
(1 0.74%).

The high percentage of ho useholds that share the health service is influence d by the social c haracteristic of
the neighb orhood, so that neighborhoods where households with low social extracts predom inate, such as
BuenosAires (17.13%), La Altagracia (15.09%) Engombe (15.16%) and Herrera (13.82%), tend to share in a
greater proportion toilets, compared to where middle-class households predominat e, such as Las Caobas
(1 .83%) and La Ro sa (2.14%), asshown in Table 6-67.

Table�6-67:�Percentage�(%)�of�Households�that�Share�the�Health�Service�

Territorial �Demarcation
Used�only�by�

household�people
Shared�with�other�
households

Dominican Republic 85.73 14.27

Santo Domingo Provin ce 89.26 10.7 4

Muni cipalit y of Santo Domingo Oeste 88.49 11.5 1

Santo Domingo Countr y Club 89.79 10.2 1

The Altagracia 84.91 15.09

Engombe 84.84 15.1 6

The Rose 97.86 2.1 4

Mahogany 98.17 1.83

poplar grove 92.93 7.0 7

Buenos Air es 82.87 17.1 3

blacksmith 86.18 13.82

Duar te 88.73 11.27

Bayonne 93.81 6.19

Manoguayabo 91.07 8.93

Source: National Popu lation and Housin g Census 2010.

� Artic les�or�services�owned�b y�dwelli ngs�

Table 6-68 presents the resul ts of the 2010 National Population and Housing Census in relation to the articles
that have t he census of the municipality of Santo Domingo Oeste, and in comparison, to the average of the
country and the province of Santo Domingo.

It can be o bserved that the re are s ignificant differences in the avai lability of household items and services
between th ecountr yandthemunicipality of Santo Domingo Oeste,manifesting greater availability in the latter,
which is consistent with the fact that this is one of the municipalities with the lowes t level of povert y in the
country.

On the oth er hand, there are not many differ ences between the municipality of Santo Domingo Oeste and the
province of Santo Domingo, with some differences in favor of themunicipality in some cases and others that
are favorable to the province.

Table�6-68:�Percentage�(%)�o f�Items�Owned�by�the�Household�

Items/se rvices
Dominican�
Republic

Santo�Domingo�
Province

Santo�Domingo�
Oes te�Municipality

Stove � 86.4� 92.1� 93.2

Fr idge 69.9 77.3 81.3

Washing machine 68.8 75.9 77.3
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Items/se rvices Dominican�
Republic

Santo�Domingo�
Province

Santo�Domingo�
Oes te�Municipality

Te levisi on 78.9 84.7 86.6

Radio/stereo 50.2 53.1 52.2

Cistern 18.8 29.8 30.1

Tinaco 25.1 31.8 30.1

Computer 20.2 25.1 27.9

Internet 13.8 17.2 19.6

Investor 23.2 29.4 29.3

Power p lant 4.0 3.6 3.4

Home/la ndline telep hone 24.1 33.0 34.1

Cell phone 76.5 81.8 83.5

Motorcycles 24.0 11 .5 10. 3

Private car 18.8 24.1 25.5

Ai r cond itioner 8.8 10.4 12.5

Source: National Popu lation and Housin g Census 2010.

� Years�of�residence�i n�the�Home�

In the survey applied in May 2021, the people interv iewed were ques tioned about the time they have residing
in their homes, being able t o determine that the households established in the neighborhood for more than 15
years are the predominant ones, with a total of 240 households, representing 61.1%. In addition, there are
household s establ ished between 1 and 5 years, which have a frequency of 61 households and represent
15.5%, while households who have been residing f or 11 to 15 years in the area are 41, for a percentage of
10.4%. Households who have been residing for 6 to 10 years account for 37 households, representing a
percentage of 9.7%, and those of less than one year account for 13 households with a percentage of 3.3%
(F igure 6-40).

Figure�6-40:�Years�resid ing�in�the�home �

Source: Survey applied by Empaca, S.R.L., in nine neighborhoods of th e urbanare a of the Municipa lity of Santo
Domingo Oeste, May 2021.

� Economy�

This sectio n presents aspects relat ed to the economy of the municipality of Santo Domingo Oeste and the
neighborhoods considered in the study. Among the t opics addressed are:
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· Economic act ivities
· Level of employment
· Type of occupation and branch of economic ac tivity

· Poverty situation

� Economic�Activities�

The munic ipality of Santo Domingo Oeste has one of the main industrial parks of the country, the industrial
zone of Herrera, whose origin dates back t o the 60s, with t he installation of the Industries Pinturas Popular
and Aluminios Dominicanos. Later, with the promulgation of Law 299 in 1968, by means of which the
Dominican State gave tax concessions for the installation of other companies, such as Plastimold Dominicana,
Espumas d el Caribe and Electroquímica Dominicana, among others.

Currently, the indus trial area of Herrera is home to around 170 compa nies, including large, medium and small
or iented to the production of various industr ial goods , among which pharmaceuticals, plastics, aluminum and
paints stand out.

Trade is another important econom ic activity in themunicipality of Santo Domingo Oeste, which is enhanced
by the fact that it is the gateway from the South and Cibao regions to the c ity of Sa nto Domingo. The main
commercial activities are developed mostly along the Avenues Isabel Aguiar, Mexico and Las Palmas,
although increasingly, they acquire this characteristic road such as t he Prolongación 27 de Febrero and the
Avenida de Los Beisbolistas.

Unti l the end of the last century, the cultivat ion of sugar cane was an important economic act ivity in the rural
area of the municipal ity of Santo Domingo Oeste. In fact, in this area, the Palavé and Hato Nuevo sections
were cane fields of the defunct Rio Haina Sugar Mill, which was until t he moment of its dismantling, the largest
sugar mil l in the Dominican Republic. Since then, most of the land that was prev iously dedicated to the
cultivation of sugarcane ha sbecome land w ith a residential and commercial v ocation, given the trend of urban
expansion of themunicipal ity.

Other relevant economic data consist of the fact that, according to the same document cited, in themunicipality
there are 568 landholders in peasant settlements, who are capable of cultivating 1,397 hectares. In addition,
there are 1,778 grocery stores or small stores of provisions scattered through different neighborhoods of the
urban area and other places in the rural area.

� Level�of�Employment�in�the�Case�Study��

In the last decade, the Dominican Republic h as reached a level of average income, however, t he labor market
continues to be character ized by a high percentage of workers in vulner able and precar ious situations,
st agnantwages and insuffi cient investment in trainin g, which hinders the creation of quality jobs.

According to the data of the National Census of Population and Housing (2 010), cited in the document “Tu
Municipio en Cifras”, of the National Sta tistics Office, in the municipality of Santo Domingo Oeste the
population of worki ng age (PET) is made u p of 290,150 peo ple, of which 139 ,516 are male and 150, 634 are
female, while the Economically Act ive Population (EAP) is made of 78,990 male and 56,492 females for a
total of 135 ,482. The employed population accounts for 125, 990 people, for an employment rate of 43.4%, of
which 74,505 is male and 51,485 is female, while the inactive population represents 147,991people, of which
57,183 is male and 90,808 is female (Table 6-69).

The official definit ion of unemployment in the Dominican Republic differs from internat ional statistical
st andards, as i t inc ludes among the unemployed a large part of the so-cal led discouraged workers, that is,
people who do not have a job, or who are available to work, but did n ot take any spec ial steps to look for it in
the week in which t he inspection of the labor force, , which was carried out in the form of an interview.

Since 2020, this condition has worsened as a resul t of the impact of the Cov id-19 pandemic on the national
economy and, therefore, on the employment situation, causing numerous suspensions of employment
contracts, many of which are still in effec t, although the recovery process of the labor market has been
remarkable in the recent months.
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Table�6-69:�Employment�and�Unemploymen t�in�the�
Municipalit y�of�Santo�Domingo�Oeste �

Indicators Men Women To tal

Working-age populatio n (PET) 139, 516 150,634 290,150

Economically Act ive Populati on
(EAP)

78,990 56, 492 135,482

Employed population 74,5 05 51 ,485 125,990

Inactive populatio n 57,1 83 90 ,808 147,991

Unemployment Rate 5.7 8.9 7.0

Source: National Popu lation and Housin g Census 2010.

On the other hand, the survey appl ied by Empaca in May 2021 yields result s according to which 215 of 393
people surveyed stated that theywere currentlyworking, representing 54.70%. 21.88% are in inactive working
condition, 9% are unemployed or stopped working, 7.37% said they work occasionally, 2.5% are pensioners
or retired, 2.29% have never worked and 1.5% work seasonally (Figure 6-41: Level of Occupation in Nine
Neighborh oods of the Urban Area). One o f the last ones carried out (October-December 2020) yields data
according to which the employed population is composed of 4,414,601 people, which represented a reduction
of 301,588 people (6.4%) compared to the same period of the previous year, that is, the pre-pandemic period.

�

Figure�6-41:�Level�of�Occupation�in�Nine�Neighborhoods�of�the �Urban�Area�
of�the�Mun icipality �of�Santo�Domingo�Oeste�

Source: Survey applied by Empaca, S.R.L., in nine neighborhoods of th e urbanare a of the municipa lity of Santo
Domin go Oeste.

� Category�of�occupation�and�branch�of�economic�activity�

The predom inant occupation category in the municipality of Santo Domingo O este is that of the employee with
hire or salary, representing 73.17%,which is significantly higher than the average of the countr y (68.45%) and
Santo Domingo province (71.14%). It is followed by t he categ ory of a sel f-emp loyed worker, which represents
16.87%, which is lower than both the average of the country (19.58%) and the province (18.72%) (Table 6-70).
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Table� 6-70:�Percentages�(%)�by�Occupational�Category �

Occupation�Category
Dom inican �
Republic

Santo�Domingo�
Province

Santo�Domingo�
Oes te�Municipa lity

Employee for hire o r sala ry 68.45 71.14% 73.17%

Employeror emplo yer 5.73 4.66% 4.65%

Family ornon-fami ly wor kerwi thout effective
pay (whomay receive otherbenefits)

1.8 0 1.23% 1.13%

Self-employed worker 19.58 18.72% 16.87%

other 1.3 4 1.19% 1.16%

Undeclared 3.1 0 3.06% 3.02%

Sour ce: National Population and Housing Census 2010.

On the other hand, accordi ng to the data of the IX Census of 2010 for the study area, in the municipality of
Santo Domingo O este, the predom inant branch of economic activity is commerce, represent ing 26% of the
total, followed by manufacturing industry (Photographs 102,103 and 104 in Annex 8), wh ich repr esents
11.44%. Private households with domestic servic e reach 8%, transport and storage reach 7.72% and
construction reaches 6.70% (Table 6-71).

Tab le�6-71:�Percentages�(%)�of�Economic�Activity .�

Economic�activity
Dominican �
Republic

Santo�
Domin go�
Province

Santo�Domingo�
Oeste�

Municipality

Agricultu re, livestock, hun ting and forestry 8.9 8 1.28 0.59

Fi shing 0.1 2 0.03 0.01

Mining and quarryin g 0.2 0.06 0.07

Manufacturing 11.9 7 11.68 11.44

Electricit y, gas and water supply 0.8 6 0.90 0.87

Constru ction 6.2 6 6.30 6.70

Wholesa le and retail trade; repai r of mo tor vehicles,
motorcycles, perso nal effects and household
goods

22.79 25.21 26.07

Hotels and restaurants 4.5 3 3.68 3.49

Transport, storageand commun ication s 5.8 9 7.13 7.72

Financia l intermediation 1.8 2 2.21 2.50

Real estate, business and rental activ ities 3.9 5 4.83 4.96

Public a dministratio n and defen se, social security
schemes with compulsory membership

4.6 0 6.32 5.29

Teaching 4.6 3 4.86 5.10

Health and social se rvices 3.0 7 3.30 3.13

Other community, socia l and personal service
activities

6.8 0 7.52 8.00

Private households with d omest ic service 8.1 6 8.31 8.18

Extraterr itorial organ izatio ns and bodies 0.0 4 0.05 0.04

Undeclared 5.3 4 6.34 5.84

Sour ce: National Population and Housing Census 2010.

Data fromt he survey applied by Empacain May2021 indicate that 24.2% of the people surveyed are employed
as employees in the private sector, 30% are employed inde pendently, 21.4% do not exercise any activity,
10.9% wo rk in the public sector, 4.3% are self-employed or as a day laborer, while 2.5% work under the
category of an employer or an active partner of a certain company (Table 6-72).
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Table�6-72:� Percentages�(%)�by�type�of�occupation .�

Type� of�occupat ion
Percentage�

(%)

Salaried private se ctor 24 .2

Independent 30.0

Own account (day laborer) 4.3

Employer (active partner
company)

2.5

Not active 21 .4

Public employee 10.9

Unpaid worker 1.5

Family wo rker 3.1

Non-family worker 2.0

Source: Surve y appl ied by Empaca, S.R.L., in nin e neighborhoods of the urban area of the munici pality of Santo
Domingo Oeste, May 2021.

� Poverty�Situation��

To determine the s ituation of poverty in the Dominican Republic, themethod ofUnsatisfied Basic Needs (NBI)
has been used, since the last decade of the last century, which consists of the identif ication of deficiencies or
deprivations relate d to goods, ser vices, resources and opportunities that make subsistence and human
development possible.

Precisely, the different variables addressed in the chapters of Housing and Service Structures refer to basic
needs whose lack or precariousness is directly related to t he condition of poverty. These variables are as
fol lows:

· Floor
· Roof

· Wall
· Liquefied petroleum gas (LPG)
· Drink ing water

· Healt h service
· Electricity
· Garbage col lection

· Basic equipment
· Home schooling
· School attend ance

· Hous ing
· Hous ing extension
· Means of transportatio n

· Tics

The 2014 poverty map, based on data from the 2010 National Population and Housing Census, shows that
the province of Santo Domingo, wit h an index of unsatisfied basic needs of 29.6%, occupies the 3rd position
(tied with t he province of Monsignor Noel) wi th the lowest rate of dissatisfact ion with basic needs, among the
32 provinces of the Dominican Republic.

Table 6-73 below shows the index of unsatisfied basic needs in t he prov ince of Santo Domingo and its
comparison with the country, which shows that there is a lower rate of dissatisfaction in most of the in dicators
considered.
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�

Table�6-73:�Index�of�unsatisfied�basic�needs �province�Santo �Domingo�

Unsatisfied�bas ic�needs�
Percentage�of�households�

Province�of�S anto�

Domingo(%)�

Percentage�of�R.D.�
Households �(%)�

Floor 1.7 3.7

Roof 0.3 1.0

Wall 2.8 2.6

Liquef ied petroleum gas 3.2 11.5

Drinki ngwa ter 30. 2 32.8

Health service 8.8 17.7

Electr ical energy 0.7 4.2

Garbage co llection 11. 6 9.6

Equipment 19.3 26.8

Adult schooling 19.5 25.4

School attendance 2.8 3.1

Housing 8.4 7.8

Housingexpansion 11. 0 11.6

Own transport 64. 7 59.2

Tic 12. 2 17.8

NBI�Index� 29. 6� 36.9�

Source : ONE, Pove rty Map, 2014

These data, which reflect a higher rate of satisfaction of needs compared to the national average, translate,
as we will s ee now, into lower levels of poverty, both in the p rovince of Santo Domingo and the municipal ity of
Santo Domingo Oeste and the neighborhoods considered in the study.

Indeed, the 2014 Poverty Map states that the province of Santo Domingo (36.6%) has an overall poverty rate,
four points lower than those of the country, while the municipality of Santo Domingo Oeste (25.8%) has eight
(8 ) points below the province and almost fift een (15) below t he count ry average (Photo 6-6).

Photo�6 -6:�Pers on�looking�for�valuables�in�the�middle�of�solid�waste�
thrown�in�Canal�El�Indio�Derecho, �in�the�Libertador�de�Herrera�ne ighborhood�
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It is notable that nei ghborhoodssuch as Santo DomingoCountry (35.0%),Buenos Aires (35.7%) and Engombe
(3 1.3%) have poverty levels similar to those of the province, whi le neighborhoods such as Las Caobas (9.8%)
and La Ro sa (13.3%) have significantly lower levels of pover ty, as shown in Table 6-74.

Table�6-74:�Percentage�of�households�living�in�poverty. �

pl ace� General�Poverty� Extreme�Poverty�

Domin ican Repub lic 40.4% 10.4%

Santo Domingo 33 .6.% 6.9%

Santo Domingo Oeste 25.8 3.6

Santo Domingo Country Club 35.0 7.1

The Altagracia 29.8 4.6

Engombe 31.3 3.5

The Rose 13.3 1.2

Mahogany 9.8 0.9

poplar grove 15.2 1.1

Bueno s Aires 35.7 5.8

blacksmith 29.2 3.4

Duarte 28.6 2.9

Bayonne 19.9 3.1

Manoguayabo 23.6 4.0

Source: ONE, Pove rty Map, 2014.

It is impor tant to note that , in the most recent reports of of ficial entities- such as the Ministry of Economy,
Pla nning and Development (Bulletin of Offic ial Statis tics of Monetary Poverty , year V, number 7, of February
2021, page 6), it has been established that poverty levels in t he country have been reduced in recent years to
re ach around 21% , so it can be inf erred that poverty levels in the st udy area have been reduced, at least at
le vels proportional ly equivalent to those of t he count ry as a whole.

However, it should also be added that, as a result of the negative impact of the Covid-19 pandemic on the
Dominican economy, it is normal to foresee a setback in the ground gained in the fight against poverty .

� Land�Use�Planning�

� The�Growth�of�Urban�Sprawl:�between�Planned�and �Spontaneous�Occupat ions�

Between 1982 and 1986, the State urbanized and built the Agrarian C ity, while the priv ate sector did the same
with the Alameda urbanization, fundament ally dedicated to the upper-middle and upper-class sectors and
encouraged by the accessibility it provided to the 27 de Febrero Avenue.

Furthermore, in the 90s, the area of El Café was made from irregular occupations when some private
developers began their urbanization by creating urbanized areas such as Mirador del Oeste, which today
along with several precarious settlements, is part of the Sant o Domingo Country Club neighborhood.

The area u nder study is the urban part of the munic ipality of Santo Domingo Oeste. This part was previously
a rural area until the second half of the twentieth century. In comparison to its undeveloped area, this area
which is urban now is large and possesses the potential for u rban sprawl within the municipal ity.

The manag ement began in 1966. I t consist ed of the relocation of those evic ted from other urban areas (for
new buildings), on land in Engombe, to the Autonomous University of Santo Domingo (UASD),. In this way, a
dynamic o f urbanization was promoted that encouraged a continuous migration from rural areas, as well as
fromother human settlements in the rest of the country,which waspreviouslyprohibited (since it was governed
by dictator s).
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� Role�of�public�institutions,�the�private�secto r�and�residents�

As mentioned earl ier in the previo us point , the init iatives of the institutions of the central government, the
pr ivate sector and the residents, have been key actors who help define the la nd use of the different sectors of
the municipality.

It is noteworthy to mention that the municipal government or city council was absent during this process. It is
necessary to indicate that until 2001, and with the approval of Law 163, this entire area waspart of the National
District and was managed, like other municipalities of the new province ofSan to Domingo, by the City Council
of the National Dis trict, which concentrated its action in the smallest part, that we know today as the National
District, by carrying out only speci fic actions in the rest of the municipality.

As this new legislation prov ides the Municipal ity of Santo Domingo Oeste wit h some municipal investment in
the area, including the improvement of loca l services such land use planning and citizen part icipation.

The proper coordination between t he institution promoting the project, the Corporation of the Aqueduct and
Sewerage of Santo Domingo (CAASD), the City of Santo Domingo Oeste and the neighborhood organ izations
of the sect or, is fundament al for the good development of this initiative. This will change the land use of an
important part of th emunicipal ity, which are currently open canals and solid waste dumps.

� Land�use�

According to the same source, in the munic ipality there are 11,445 fixed commercial establis hments, with a
place for those purposes. 592 are semi-fixed or mobi le, cons isting of street vendors of raw and cooke d food,
fruits, and others, and 1,846 commercial est ablishments shar ed with the house, that is to say, t hat they occupy
part of the family's home. The latter is a common survival strategy in the advocacy sectors of the project.

However, the informal occupation of the terr itory remains a great challenge for the authorities, this is how
existing green are as in neighborhoods such as Las Caobas, El Café, and Manoguayabo, among others,
continue to be occupied inf ormally, subtract ing spaces for communit y use from the inhabitant s.

An important aspect related to land use in the municipality is relat ed to industrial use, which, hist orically,
in fluenced the process of expansion of the c ity of Santo Domingo and gave r ise to the municipality.

Despite be ing a common modality of occupation of the territory, the p rivate sector has developed urban areas
such as Alameda, and the central government, in turn, has developed others such as Ciudad Agraria and Las
Caobas, which have urban planning for their development, w ith the minimum equipment required.

Education is coordinated by Educational District 15-05,which is responsible fo r overseeing 120 public schools
and 272 p rivate schools, according to the National Bureau of Statis tics, in t he bulletin "Your municipality in
figures".

� Access �to�basic�services�

This section presents information on Service Struct ures, which are associated with housing charact er istics,
household socioeconomic status, and public pol icies. The issue of services is cross-cutting in most sections
of this study; however, it is analyzed independently due to i ts greater importance.

Among the topics addressed in this subsect ion are:

· Electricity.

· Aqueduct and sanitation.
· Hospitals and health centers.
· Education.

· Sol id waste collection and disposal system.
· Transport.

· Fire Department, Civil Defense and 9-1-1 System.
· National Polic e; and
· Roads
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� Electricity�

The Empre sa Distr ibuidora de Energía del Sur (EDESUR) is in charge of the distribution of electricity in the
municipality ofSan to Domingo Oes te, which extends its networks throughout the Southern region and part of
the province ofSanto Domingo (Photo 6-7).

Photo�6-7:�Public�lighting�network�in�the�Herrera�ne ighborhood,�
in�the�vicinity�of�the�E l�Indio�Derecho� canal�

Data from the 2010 Nationa l Population and Housing Census reveal that the level of access to electric ity from
public power lines in the study area is higher than in the country, representing more t han 99% throughout the
municipality and the neighborhoods of the study, as can be seen in Table 6-75.

.

Table�6 -75:�Level�of�access�to� electrici ty�from� the�pub lic�power�line �

Territoria l�demarcation
Power�of� the�
public�line

Propane�
gas�lamp

Kerosene�
gas�lamp

Own�power�
plant

othe r

Dominican Republic� 95.63 0.52 1 .72 0.13 1 .98

San to Domingo Provin ce 99.2 3 0.09 0.09 0, 04 0.56

Municipali ty of Santo Domingo
Oeste

99.66 0.03 0 .01 0.01 0 .18

San to Domingo Country Club 99.7 0 0.06 -- -- 0.15

The Altagracia 99.87 0.04 0.03 0.03 0.04

Engombe 99.8 3 005 002 0. 01 0.08

The Rose 99.78 -- 0.03 0.08 0.11

Mahogany 99.8 8 -- -- 0.01 0.10

Pop lar grove 99.8 3 -- -- -- 0.17

Buenos Ai res 99.8 6 0.02 0.02 -- 0.10

Her rera Neighbo rhood 99.67 0.02 0.01 -- 0.27

Duarte 99.91 -- -- -- 0.09

Bayonne 99.8 3 0.01 0.02 0. 01 0.12

Manoguayabo 99.8 3 0.02 -- -- 0.15

Source:�IX National Population and Housing Census , 2010 .
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� Aqueduct�

The Corporation of the Aqueduc t and Sewerage of Santo Domingo (CAASD) if responsible for the
management of aqueducts water sources in the communities of the province of Santo Domingo (Phot o 6-8).

Pho to�6-8:�Child�fetching�Water�from�a�Street�Pipe�

The poor drinking water service has historically been one of the problems faced by communities in the
Dominican Republic, espec ially the popular neighborhoods of the urban area. This problem particularly affects
the inhabit ants of t he study area, where according to the National Populatio n and Housing Census (2010),
only 64% of households had this service within the housing. This defic it is even more noticeable in
neighborhoods of Buenos Aires (55.26%), Herrera (59.69%), Duarte (53.50%) and La Altag racia (60.76%)
(Table 6-76).

Table�6-76:�Source�o f�water�supply�in�the�househo lds�surv eyed�(part�one)�

Source�of�wate r�supply

Santo�
Domingo�
Oeste�

Municipali ty

Santo�
Domingo�
Country�
Club

The �
Altagracia

Engombe
The�
Rose

Mahogany

Fromthe aqueduct inside the
house 64.03% 62.82% 60.76% 72.71% 69.51% 80.07%

From the aqueduct in the
cour tyard of the house

15.35% 12.42% 14.29% 10.42% 10.89% 4.71%

Froma key to another house 5.43% 6.1 2% 5.28% 3.08% 3.4 4% 1.88%

From apublic key 2.84% 2.1 7% 3.58% 4.56% 1.9 1% 2.35%

From ast reet tube 6.90% 4.5 1% 9.37% 9.04% 1.8 8% 3.96%

Spri ng, river, str eam 0.1 1% 0.8 2% 0 .03% 0.05% - - --

Rain 0.03% 0.0 8% 0.01% -- 0.0 3% 0.01%

We ll 2.68% 8.5 1% 1.02% -- 5.5 4% 3.66%

Tank truck 2.06% 1.9 3% 4.70% 0.07% 3.7 4% 3.20%

Othe rs 0.59% 0.6 2% 0.96% 0.07% 3.0 6% 0.15%

poplar grove Buenos Aire s blacksmith Duarte Bayonne Manoguayabo

Fromthe aqueduct inside the
house

76.89% 55.26% 59.69% 53.50% 77.6 1 76.52%
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Source�of�wate r�supply

Santo�
Domingo�
Oeste�

Municipali ty

Santo�
Domingo�
Country�
Club

The �
Altagracia

Engombe
The�
Rose

Mahogany

From the aqueduct in the
cour tyard of the house

7.7 4% 22.62% 21.04% 17.1 2% 8.20 11.78%

Froma key to another house 3.58% 7.9 6% 6.49% 7.30% 3.13 3.23%

From apublic key 2.24% 2.2 6% 2.13% 4.38% 2.13 1.11%

From ast reet tube 7.26% 8.3 2% 6.65% 7.03% 7.52 5.20%

Spri ng, river, str eam - - 0.0 7% 0 .07% 0.03% - - --

Rain - - 0.0 2% 0.03% 0.04% - - 0.04%

We ll 1.73% 0.6 5% 0.88% 7.77% 0.25 1.62%

Tank truck 0.43% 2.5 8% 1.39% 2.54% 0.92 0.33%

Othe rs 0.12% 0.2 7% 1.62% 0.28% 0.2 5 0.15

Source:�IX National Population and Housing Census , 2010 .

� Sanitation�

In the met ropolitan area of the city of Santo Domingo, consisting of the National Dis trict and the prov ince of
Santo Domingo, which is the most inhabited area of the country, around 913, 503 cubic meters of was tewater
is generat ed per day, according to the statistics of the Corporation of the Aqueduct and Sewerage of Santo
Domingo ( CAASD) (contained in i ts quarter ly bulletin corresponding to the April-June 2021 quarter).

Of this total, the CAASD collects 244,819 m3/day, which represents 26.8%, and of these 24.1% of
was tewater is treated , whichmeans that of the total only 6.5% of was tewater is treated (Table 6-77).

Table�6-77:�Statistics�on�Wastewater�Province�Santo�Domingo�April�-June� 2021�(*)�

Concept� Quantity� Percenta ge�

Wastewater produ ced 913,503 m3/day --

Wastewater collected in sewerage system 244,819 m3 /da y 26.8

Treate d wastewa ter 59,089 24.1

Source: CAASD, Statistical B ulletin April -June 2021.

This reality of the province ofSanto Domingo extends to themunicipal ity ofSanto Domingo Oeste,which does
not have a sewage system in most of its neighborhoods. This deficiency means that much of the was tewater
ends up in the subsoil thro ugh individual solutions from filter wells that contaminat e groundwater. In other
cases, the wastewater reaches the canals that run t hrough t he urban area of themun icipality.

� Hospitals�and�Health�Centers�

The public health s ystem of the province o f Santo Domingo is administered by the Ministry of Public Health
and Social Welfare andMedical Services of the Armed Forces and National Police. The heal th infras tructure
of the prov ince consists of 3 hospitals, the Marcelino Vélez Regional Hospital (Photo 6-9), the Municipal
Hospital of Engombe, and t he Municipal Hospital Las Caobas, as well as 37 primary care centers, distributed
in both urban and r ural areas. The municipality also has seventeen (17) private health centers (Table 6-78).
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Photo�6 -9:�Marcelino�Vélez�Hospital,�in�the�municipali ty�of�Santo�Domingo�West�

Table�6-78:�Public�sector�heal th�resources�in �the�study�area�

Health�Resources
Santo�Domingo�

Province
Santo�Domingo�
Oeste�Municipality

Hospitals or sp ecialized cen ters 28 3

Primary care centres 142 37

Beds 1741 184

Source: Prepared by Empaca from the Santo Domingoprovince and your municip ality i n figu res statistical profi le of th e
Na tional Statistics Office (ONE).

The Marcelino Vélez Regional Hospital pr ovides services in epidemiology, critical care, maxillo-facial and
dentistry, clinical and specialty services in blood bank, diagnostic imaging and laboratory. In an extraordinary
way, due t o the pandemic caused by the Covid-19, currently this hospital has dedicated much of its physical
in frastructure to the treatment of this disease.

� Main�diseases�affecting�the�populati on�

According to the SIUBEN ESH-2012 Databa se, certified in September 2018 and cited in the document “Your
Municipality in Figures”, published by the National Statistics Office in October 2019, hypertension is among
the main diseases identified for the municipali ty of Santo Domingo Oeste , which reaches a total of 12,044
cases in the municipali ty (Table 6-79).

It is then followed by diabetes with 4,630 cases, as thma (3, 882 cases), heart disease (3,336 cases), kidney
disease (2 ,281 cases), mental illness (710 cases), epilepsy ( 528 cases) and cancer (467 cases).

Table�6-79:�Main�d iseases �that�affect�the�population�of�the�municipality�of�Santo�Domingo�Oeste.�

Diseases Frequency

Hepa titis 217

HIV/AIDS 86

Kidney dise ases 2,281

Hear t disea se 3,336

Mental illness 710

Cancer 467

Asthma 3,882

Hypertension 12,044

Epilep sy 528

Tuberculosis 61

Source: Databaseo f the Single System of Benefic iaries (SIUBEN) certified to 2018, ci ted by theNationa l Office of
statisti cs in Your Muni cip ality i n Figures.
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Apart from the Cov id-19 pandemic, the epidemiological diseases with the highest incidence in the Dominican
Republic and partic ularly in the province ofSanto Domingo are dengue,malar ia and leptospiros is (Table 6-80).

Table�6-80:�Epidemiological�diseases�Province�Santo �Domingo�January�2020-June�2021�

Epidemiol ogica l�disease� Dominican�Republic� Santo�Domingo�Province�

Cases Deaths Cases Deaths

Dengue fever 4,118 37 769 5

Mala ria 775 1 461 1

Lepto spirosis 219 30 36 6

Diphth eria 15 12 -- --

Pertussis 5 1 -- --

Source:�Directorate General of Epidemiolog y, Bu lletin week 26, cor responding to July 3, 2021.

The epidem iological report for week 26 dated July 3, 2021, indicates that both the frequency of acute diarrheal
disease and foodborne diseases are below expectations during that period,w ith an epidemic index (EI) of 0.61
for the first and 0.82 for the second, which reflects that there hasbeen no significant variation when compared
to the same period in the last five years.

Meanwhile, the inc idence of Covid-19 in the Dominican Republic as of July 27, 2021 has totaled 340,230
cases, of which 269,326 had recovered, with a posi tive rate of 15.9 and a tot al cumulative death of 3,937.

� Education�

Education is regulated by the Minis try of Education of the Dominican Republic (MINERD), in accordance with
the General Education Law 66-97, which guarantees the right of all inhabi tants of the country t o this important
service. In recent years, progress has been made regarding access to education through the allocation of 4%
of the Gross Dome stic Product to this line.

The munic ipality of Santo Domingo Oeste b elongs to the School Dis trict 15-05 (Photographs1 09 and 110 in
Annex8), which is part of regional no.15 of theMinist ry ofEducation. It has 12 0 public schools, and 272 private
schools. At the basic level of education, here are 29,052 students enrolled in the public sector and 19,948 in
the private sector, f or a total of 49,000. At the middle or secondary level, there are 27, 329 students enrolled in
the publ ic sector and 10,933 students in the private sector, for a total of 38,262. At the adult ed ucational level,
there are 454 students who are enrol led in semi-official schools (Table 6-81).

The munic ipality has the Dominican Dental University and the Federico Henríquez y Carvajal University, as
well as the Faculty of Agronomy and Veter inary Medicine of the Autonomo us University of Santo Domingo
(UASD). I n additio n, in the munic ipality we can also find an extension of the Technological University of
Santiago (UTESA) and the Instituto Polit écnico Madre Rafaela Ybarra. Most of the university student
population attends the UASD central campus, which is the public universi ty.

Table�6-81:�Educational�ind icators�of�the�municipa lity�of�Santo�Domingo�Oeste�

Indicator Public Priv ate Semiofficial Total

Ini tial Educatio n 4 ,307 11,947 - 16,2 54

basic education 29,0 52 19 ,948 - 49 ,000

Secondar y Education 27,329 10,933 - 38,2 62

Adu lt education 6,802 1 ,241 454 8,947

tota l 67 ,490 44,069 454 112,013

Source: National Statisti cs Office: Your Municipality in Figures, 2014.

This university is located in the National Distr ict and it is reached through differentmeans of transport such as
the Santo Doming o metro and diff erent bus lines, as well as cars that offer the transport s ervice and are
popularly known as "conchos".
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Other universitiesattended bystudents in this municipality are O&M, Universidad Abierta para Adul tos (UAPA)
and, and to a lesser ext ent the Pontificia Universidad Católica Madre y Maes tra (PUCMM), Instituto
Tecnológico de Santo Domingo (INTEC), Universidad APEC (UNAPEC), Universidad del Caribe
(UNICARIBE), and that is due to their higher enrollment cos ts .

In addi tion, the National Ins titute of Vocational Technical Tra ining (INFOTEP) is important for young people in
this municipality. The INFOTEPis a public enti ty oriented to technical training t hat defines its training programs
according to the demands of the labor market.

Literacy Level

According to data from th e IX Census of 2010, reading and writin g deficiencies were high, yielding high
il li teracy values that nationwide reached 18% and hovering around 15% in themunic ipality of Santo Domingo
Oeste . In general, in each of the neighborhoods that are part of this st udy, illi teracy levelsare lower than those
of the country and similar to those of the province (Table 6-82).

Table� 6-82:�Percentage�(%)�literacy �

Territorial�demarcat ion He�can�read�and�
write

He�cannot�read�or�write

Dominican Republic� 81.66 18.34

San to Domingo Province 84.42 15.58

Municipal ity of Santo Domin go Oeste 84.84 15.16

San to Domingo Coun try Club 82.17 17.83

The Altag racia 86.23 13.77

Engombe 85.90 14.10

The Rose 85.75 14.25

Mahogan y 87.53 12.47

poplar grove 87.73 12.27

Buenos Aires 82.76 17.24

Herrera Neighborhood 84.38 15.62

Duarte 85.12 14.88

Bayonne 85.89 14.11

Manogua yabo 88.32 11.68

Source:�IX�National�Population�and�Housing�Census ,�2010.�

In 2013, a literacy plan called "Quisqueya A prende Contigo" was launched in the Dominican Republic, which
hasbeen effective in considerably r educing illi teracy levels, and it is estimated at themoment t o lower i lliteracy
le vels below 8%, although there are still no conclusive figures.

Level of Study

Regarding the level of study reached by the people register ed in 2010, it was found that 9.51% of pe ople in
the municipal ity of Santo Domingo Oeste reached the level of pre-primary , 37.94% reached the level of
pr imary, 32.25% reached secondary or middle school, and 20.31% reached university or higher education.

There are notable variation s in terms of the level of study achieved depending on the social c haracter istics of
the differen t neighborhoods of the s tudy. Thus, it can be obse rved that neighborhoods in which amiddle-class
population predom inates, such as Alameda, Las Caobas and La Rosa, the level of higher education study
achieved by the census population is higher than in neighborhoods with a predomin ance of a population of
popular ex traction, such as Buenos Aires, La Altagracia, Santo Domingo Country C lub and Duarte, among
others, as shown in Table 6-83.
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Table�6-83:�Percenta ges�(%)�of�the�highest� level�of� study�studied�

Territoria l�demarcation
Pre-

primary
Primary�
or �basic

high�school�

or�medium
High er�or�
University

Dominican Republic� 9.05 47.00 28. 59 15.3 6

San to Domingo Provin ce 9.36 41.09 31.48 18.07

Municipali ty of Santo Domin go Oeste 9.51 37.94 32.25 20.31

San to Domingo Country Club 11.60 38.58 30.53 19.29

The Altagracia 8.32 39.56 32.42 19.69

Engombe 7.90 42.61 33.17 16.32

The Rose 10.51 28.93 30.88 29.67

Mahogany 8.80 27.77 30.99 32.44

poplar gro ve 8.17 30.36 28.85 32.62

Buenos Ai res Ne ighborhood 10.26 41.30 33.07 15.37

Her rera Neighbo rhood 10.49 38.86 34.13 18.52

Duarte 9.38 38.67 34.10 17.84

Bayonne 9.20 34.47 31.02 25.26

Manoguayabo 6.65 36.26 32.78 24.31

Source:�IX�National�Population�and�Housing�Census ,�2010.�

In the case of the results obtained in the survey applied in May 2021, the category of people who did not reach
any educational level is 4.43%, those who reached the primary educational level represents 32%, the
secondary level represents 41%, the university level represents15%, the pre-primary level represen ts 10%
and techni cal education represents 2% (Figure 6-42 ).

If the survey data are compared wit h the results of the 2010 census, it is remarkable t hat there is consistency
between the two, although there is evidence of a change in the sense that there is a higher portion of people
who reached the level of secondary educat ion. This increase is aligned with the reduction in the percentage
of people who only reached the primary level.

Figure�6-42:�Percentage �of�the�highest�level�of �schooling�that� respondents�attended�

Source: Survey appli ed by Empaca, S.R.L., in the u rban area santo domingo oeste, May 2021.
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� Solid �Waste�Collection�and�Disposal�System�

The data of the National Census of Populati on and Housing of 2010, indicate that the houses that dispose the
garbage through the truck of the cit y council correspond to t he 90.89% in the municipality of Santo Domingo
Oeste, ma nifesting significant differences between the different neighborhoods considered in the stu dy with
re spect to the percentages of households that dispose of the garbage through the C ity Council, such as the
Ala meda, Las Caobas and La Rosa neighborhoods (Photographs 111 and 112 in Annex 8), where more than
98%of the households dispose of the garbage through the ci ty council, while in the Herrera neighborhood only
87%do it, as seen in Table 6-84.

Table�6-84:�Percentages�(%)�of�garbage�disposal�

Territorial�
demarcation�

It�is�picked�up�
by�the�city�
council�

It�is�picked�
up�by�a �
private�
company�

They�
burn�it�

They�
throw�it �in�

the �
courtyard�
or�plot�

They�
throw�it�in�
a�landfill�

They�
throw�it �
into�a�
rive r�or�
cana l�

Other�

Domin ican Republic� 73.19 1.74 15.4 2 3.3 1 2 .97 2.32 1.05

Santo Domingo
Province

78.31 1.70 8.43 2.0 7 4 .67 2.88 1.94

Municipality of Santo
Domin go Oeste

90.89 0.26 1.69 0.9 1 2 .01 3.53 0.70

Santo Domingo Country
Club

90.07 0.27 1.21 1.2 1 1 .88 4.34 1.01

The Altagracia 90.1 5 0.27 0.21 0 .79 1.80 5.86 0.92

Engombe 90.5 1 0.18 0.18 0 .65 3.16 4.8 8 0.4 3

The Rose 98.5 5 0.16 0.05 0 .03 0.41 0.27 0.52

Mahogany 98.7 6 0.31 0.04 0 .12 0.28 0.3 7 0.1 0

poplar grove 98.2 4 0.10 0. 12 0 .05 0.05 0.38 1.15

Bueno s Aires 94.0 0 0.38 0.02 0 .18 0.52 4.5 2 0.3 9

Herre ra Neighborhood 87.5 1 0.26 0.08 0 .84 2.82 7.21 0.28

Duarte 92.9 9 0.15 0.01 0 .12 0.23 6.29 0.21

Bayonne 93.7 1 0.10 1.89 0 .29 1.44 2.0 3 0.5 4

Manoguayabo 96.7 0 0.26 0.79 0 .46 0.52 1.0 5 0.2 2

Source:�IX National Population and Housing Census , 2010 .

The final disposal of solid waste from themunicipali ty of Santo Domingo Oeste is car ried out at the Duquesa
Landfill, located in the municipality ofSanto Domingo Norte.

� Roads�and�Transport�

Themain roads of the municipality of Santo Domingo Oeste are:

· Duarte Highway (Route #1), which borders to the north with the National District and the municipality
losAlcarrizos, communicating wit h the provinces of the northern region or Cibao and with John F.
Kennedy Avenue towards the National District.

· Autopista 6 de Noviembre (Ruta #6), which connects with the Carretera Sánchez (Ruta #2) to the
provinces of the South region and with avenida Prolongación 27 de Febrero.

· Sánchez Highway (Route #2), which connects wit h themunicipal ity of Haina, the province of San
Cristóbal and other provinces of t he Southern region.

· Luperón Avenue, which borders the municipality with the National D istrict.

· Isabel Aguiar Avenue, which runs through the urban area of the mu nicipalit y from north to south
(Photo 6-10).

· Extension February 27.
· Mexico Avenue.
· LasPalmas Avenue.

· Anacaona Avenue.
· Baseball Avenue.
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Photo �6-10:�V iew�of�the�impor tant�Isabel�Agu iar�Avenue�in�a �stretch�
near� the�entrance�to �the�Duarte�neighborho od.�

Means of Transport

The use of public transport is related to the socio-economic conditions of users. Mostly middle-lower a nd poor
classes use these means t o carry out their daily activities.

There are different types of transport used by the inhabitants of the urban area of the munic ipality of Santo
Domingo Oeste, b eing the so-called public buses (buses), being t he predominant mean, followed by the
mobilization in public cars or "conchos" and in "motoconchos" or motorcycles that off er the transport service,
when the displacement is within the samemunicipal ity (Phot o 6-11).

Photo�6-11:�Star ting�po int�for�means�of�transportation �known�
as�"motoconcho"� in�the�p roject's�area�of�influence�

The Santo Domingo Metro is another mean of transport that every day gains more users among people who
commute f or work or study . The people taking the metro line usually have to move to the National D istrict or
to other municipalit ies of the province of Sa nto Domingo.
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� Fire�Departments,�Civil�Defense�and�9-1-1�System�

The emerg ency an d disast er assist ance str ucture in the municipality of Sant o Domingo Oeste is made up of
the Fire Department, the C ivil Defense and the 9-1-1 system.

The Fire Departme nt of the municipality of Santo Domingo Oeste depends on the Municipal Council. It has a
headquarters in the urban area, specifically in the Industrial Zone of Herrera, and a st ation in the Hato Nuevo
area. This body is connected to the 9-1-1 system, which operates from a centralized dispatch center from its
headquarters in the National Distr ic t.

In the case of the C ivil Def ense, it has volunteering social servants in all the commu nities of themunicipality
of Santo Domingo O este, including in theSanto Domingo Oeste urban area,who are actively prepared to face
emergency cases and natural phenomena, especially during the cyclonic season, when frequent floods occur
in the surroundings of the canals of themun icipality.

� National�Police�

The National Police is in charge of t he public securi ty of the municipality. In the urban area of the municipality
there are two detachments. One in the Buenos Aires neighborhood of Herrera and another one located at
12 kmfrom the Sánchez H ighway.

In addition, the Cit y Council has at its disposal a body of municipal police, who prov ides serv ices to enforce
municipal regulations, prot ect publ ic spaces, traffic services and internal security in the Municipal Council
building.

� Gender �aspects�

� Gend er�equity�

Unlike what the Dominican Constitution est ablishes on equal rights and specific laws relating to this subject,
such asLaw339-68, of 1968, which defines as a family property the housingthat the Dominican State tr ansfers
in property to indiv iduals in the Dominican Republic . Despite the latter, , a social practice still prevails that
tends to award the titles of ownership of the real es tate in greater proportion to man, being able, as indeed
happens, t o incur this in fraudulent acts of sale of the family property.

Alt hough the Dominican Constitution guarantees gender equity, it should be pointed out that many women in
working-class neig hborhoo ds, as an important part of those considered in this study , continue to suffer from
conditions of inequ ality aris ing from the tradi tional roles assigned to women froman early ages, which is related
to the care of the home and the performance of domestic tas ks without financial compensation. This practice
occurred in some cases of Phase I of the project, according t o most women interviewed for thi s study, there is
a need for the Project to take preventive measures, including educating and informing the community about
what const itutes a family asset, handing over the assets in the name of the couple and not in t he name of one
of them, and offering advice and accompaniment to the women and children who have this problem or are at
ris k of hav ing it.

In this regard, i t is worth noting that , according to the data fro m the National Statistics Office, 86% of mothers
who gave birth in the Dominican Republic during 2018, were regis tered as single in the category of their
marital status, which, although probably overestimat ed. This indicator shows t he severity of a problem that, as
has been pointed out, becomes an obstacle to the development and fulfillment of women, especially when 16
%of them were under the age of 19.

Resettlement Actio n Plan will need to take into consideration these aspects.

� Sexual�Diversity�

Alt hough in recent years there have been advances in attitudes of tolerance towards sexual diversity, in the
Dominican society, influenced by fundamentalist rel igious currents, there are still strong attitudes of rejection
of approaches that promote the acceptance of people regardless of t heir sexual orientation.
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These atti tudes of rejection towards sexua l divers ity have recently found a boost in the approval in the
Chamber of Deputies of a bill that leaves the room, under the premise of conscientiou s object ion, for
discriminat ion against people with different sexual or ientation s.

� Gend er-based�Violence�

A dramatic case of gender-based v iolence in 2021 occurred in one of the neighborhoods of this study, the
Duarte neighborhood, where a 17-year-old girl was murdered by her 39 years old partner. This tragedy
il lustrates the seriousness of anoth er problem derived from the condition of inequal ity in which man y of the
women of the popular neighborhoods live, consisting in that they are socially conditioned to be marr ied at a
very young age with men who are often twice the age, as in the cited case. Another dramatic ca se that
il lustrates this form of gender violence is the case of a pregna nt teenager who died of leukemia in 2012, a case
that has become a symbol of struggle for such cause.

� Vulnerable�Groups�

Vulnerable groups are defined as t hose social groups that are disadvantag ed in relation to other people or
social structures, which prevent or hinder th emfrom properly exercising their rights , which leads them to a life
of high risk s in many aspec ts of their l ife such as social, economic, health, and many other others. As a result,
these vulnerable groups are the subjects of pr iority attention of public policies.

� Haitian�and�Venezue lan�Migrants�

The status of economic migrants creates vul nerability in people because their installatio n in a new environment
oft enmeets resistance from part of the native population due to cultural or economic factors. Added t o this is
the fact thatmigrants do not have the social capi tal of their country, which isaggravated by the irregular status
of their immigration status, which exposes th emto abusesa nd violations of r ights against them.

As has been pointed out in the section on migration, the Dominican Republic has historically been a country
expelling its population mainly to the United States and some European countries, although i t has also been
a recipient of Haitian migrant population, which in the past worked in the sugar industry and currently does so
mainly in the sectorsof agr icultural and of construction.

During the last decade, as a result of the pol itical and economic crisis in Venezuela, the country hasalso been
a recipient of a significant part of m igrants from that country , who have settled in the main c ities, as well as
tourist enc laves.

The municipality of Santo Domingo Oeste, as part of Greater Santo Domingo, has been one of the places
wheremigrants fro mHaiti and Venezuela h ave settled, a phenomenon to which the fact that the cost of rental
housing in this municipality is lower than that of the National District has cont ributed.

Almost all the homes of Hai tians and Ven ezuelans that are in the municipali ty of Santo Domingo Oeste,
especially in the neighborhoods around the Guajimía Canal and its tributaries, are under the st atus of t enants.
Since thesemigrants often lack documents, some landlords may try to ignore their tenant rights. This condition
adds to the general disadvantages faced by all migrants to make them more vulnerable to the project's
compensation or resettlement processes.

� Tenants�

When a project arrives in a neighborhood that in volves compensations such as housing, because it is
necessary to resets part of the fami lies, some homeowners take measures against their tenants, who seek to
deny their rightsand appropriate the compensation t hat would correspond to them.

Therefore, the censusof householdsaffected by the project is a key instrument for guaranteeing tenant s' rights
to compensation. However, this should not be the only case. Unfortunately, some of the interviewees for this
st udy repo rted how some t enants could not claim their rights in Phase I of the project, due to the conditions of
symbolic and phys ical violence, generated by some owners.

Alt hough th e consultancy does not have the evidence of these cases, it happens as with the gender-based
violence described above. The cases again st tenants are so common that it is not possible to deny this reality
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and therefore it is necessary to take social, legal and other measures that contribute to the families impacted
by the project, so they can be able to ful ly exercise their rights and receive the established compensat ions.

� Elder ly�People�

Older people make up another group that universally fal ls into the category of vulnerable groups. In the
Dominican Republic, Law 352-98 of 1998 created the National Council for the Elderly (CONAPE) and
enshrined a series of rights and affirmative actions regarding the vu lnerable population. This Act def ines an
elderly person as any person over t he age of 65, regardless of another condi tion.

In themunicipality of Santo Domingo Oeste, according to the National Population and Housing Census (2010),
15,225 peo ple are aged 65 and over .A considerable percentage of t hese people reside in the neighborhoods
around the Guajimí a Canal and its tributaries, being exposed to risks of the floods that periodically affec t these
neighborhoods, as well as to the unsanitary conditions that prevail in them. It is therefore important that, in
cases that require the relocation of some of them, the projec t prior itizes the relocation of these people to the
ground floors of the bui ldings. Likew ise, relocating them with their ac tual neighbors, as possible, keeps their
social networks intact.

� Persons�with �Disabilities�

Similar to the elderly, disabled people, whether physical-motor, sensory or mental, constitu te a vulnerable
group of universal recognition.

In fact, article 58 of the Dominican Consti tution of 2010 recognizes the prote ction of persons with disabilities,
and through Law 5-13 of 2013, the Dominican State defines the rules aimed at mak ing the protection of the
rights of persons w ith disabilities more effective.

The National Popul ation and Housing Censusshows data on certain levelsof disabili ty of the people surveyed.
Results showed that inthe municipality of Sa nto Domingo Oeste there are 26, 994 people with difficulty seeing,
even if they wear glasses, which represents 7.43% of the population. Also, that 8,618 people have difficulty
walking or climbing steps, representing2.37% of the total pop ulation, 4,087 aremissing one or both arms, 521
people are missing one or both legs , and 1,751 people have mental problems (Table 6-85).

Table�6-85:�Levels�of�Disability�in �the�Municipalit y�of�Santo�Domingo�Oeste�

Disabi lity Frequency (%)

Difficulty seeing, even if you wear glasses 26,994 7.43

Difficulty walking or climbing steps 8,618 2.37

Difficulty walking, missing one or both legs 521 0.14

Difficulty performing tasks, missing one or both arms
This number differs from the number that appears at
the beginning of this ESIA

4,087 1.12

Social a nd work difficulty, has mental problems 1,751 0.48

Source:�IX National Population and Housing Census , 2010 .

Themunic ipality of Santo Domingo Oeste has the particulari ty of being in the headquarters of the Dominican
Association of Physically and Motor Handicapped (ASODIF IMO). This non-governmental organizat ion has
highlighted the need for people with physical and motor disabilities to be addressed in a special way, as part
of the sol utions contemplated in the sani tation project of the Guajimía Canal, by taking accessibi lity and
in clusionmeasures for people with disabil ities.
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� Landscape�

� Landscape�assessment�methodology�

The landscape was evaluated through its qualities of v isibili ty, fragil ity, and qua lity.

Visibility:�All possible direct observation points on site�are considered.

Fragility: Set of characteris tics of the territory related to its ability to respond to the change of its landscape
propert ies.

Normally, th e factors that inf luence fragilit y are biophysical, perceptual, and historical-cultural. In addit ion to these
factors, prox imity and visual exposure canbe considered.

Quality�or�beauty�of�the�landscape : The assessment is made f rom the contemplation of the entire landscape
according to the resources it has.

The typeof landscape identified in the area occupied by the project and itsarea of direct influencewas eva luated
in a matrix where they are valued according to theparameters of qual ity, visibility , fragilit y and quality or beauty.

Categories wer egiven to each of these qualities andare summarized in Table 6-86.

Table�6-86:�Categories�of�Each�of�the�Qualities�

Qualiti es� Categories�

Visibi lity

Loud

Stocking

Casualty

Nul l

Fragili ty

Loud

Stocking

Little

Qual ity

Excellent

Very good

Good

Regular

Poor- very poor

� Types�of�landscape�

In the study area, two types of landscape were determined.

� Very�anthropized�High�Plain�

This landscape unit is represented by most of the wa tershed of the Guajimía Canal, with an area of 13.6 km².
Acarbonate plain morphology const itutes the eroded structural surface and is great ly t ransformed by anthr opism.
Throughout the extension o f this landscape unit lie pleis tocane-holocene reef deposits that cover the structural
surface degr aded to a roof of calcar eous levels, as part o f the Caribbean Coastal Plain and where the elevations
between +10 and +40m are observed (Photo 6-12).
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Photo�6-12:�Landscape�of�high�plain�very�anthropized�
Location: GuajimíaCanal Watershed

In this t ype of landscape, there is an intense anthropization, which covers more than 63% of the extension of the
watershed, with a very low coverage of brown soils of l ittle thickness and alluv ial sediments in the channels of the
surface drainage canals.

Vegetation develops in some sections of the banks of the canals, in the courtyards of the houses, in the parks,
and green areas of the environment as described below:

Sect ions of canal margins: In these margins, wewere able to identify the presence of herbaceous vegetation.

Patios of the houses: They are characterized by the presence herbaceous vegetat ion and scattered trees, most
of them are fruit trees cultivated in the patios of the houses, such as : Mango, (Mangifera� indica); Avocado,
(American� Persea); Quenepa, (Melicoccus� bijugatus); Loquat, (Manilkara� sapota); Sweet orange, (Citrus�
sinensis); Sour o range, (Citrus�auran tium); Lemon, (Citrus�aurantifolia); Coco, (Cocos�nucifera); Jagua, (Genipa�
americana); Carambola, (Averrhoa�carambola); Soursop, (Annona�muricata); Sapote, (Pouteria� sapota); Good
bread, (Altocarpus�altil is); Cajuil,(Anacardium�occidentale),among others.

Parks and greenareas of the environment: In these areas, the fo llowing species could be identified: Palma Real,
(Roystonea�borinquena; Almond, Terminalia�catappa; Jab illa Criolla, Hura�crepitans; Casia Amarilla, Senna�
siamea; Flamboyant, Delonix� regia; Oak, Catalpa� longissima; Coco, Cocos nucifera; Poppy, Spathodea�
campanulata; Laurel, Ficus�benjamina;Mahogany, Swietenia�mahagoni;�among�others.

From the intenseanthropization throughout the area,and the quality of the buildings andurbanizationparameters,
two areas have been identif ied with landscape features that differentiate it:

· Very anthrop ized high plain, where acceptable urban parameters are observed with architecture of
moderatequality (Photo 6-13); and

· High plain very anthropized, wi th a low quality of the buildings, few urban and road parameters (Photo
6-14).
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Photo�6-13:�Landscape�area�of�high�p lain�very�anthropized,�with�acceptable�urbanization�
Location:Guajimía Canal Watershed.

Photo�6-14:�Landscape�area�of�high�p lain�very�anthropized, �wi th�few�urban�parameters.�
Location:Guajimía Canal Watershed.

� Little�modified�high�r iver�plain��

This landscape unit is dist ributed in the lower third part of the Guajimía watershed, in a river sect ion of a lmost 4.0
km before meeting the mou thof the HainaRiver ((Photo 126 in Annex 9).
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Photo�6-15:�Landscape�of�high� river�plain�lit tle�modified.�
Location: GuajimíaCanal Watershed

In this area, there is agreater vegetation cover along the entire canal of Guajimía. A forest was plantedunder the
coordination of the Minis try of Environment and Natural Resources ( 2008-2011). The area has more than 80%
coverage and some of the t rees are more than 15 mhigh. This place has no primary vegetation, although there
arenat ive trees that ar e not planted such as Jabilla criolla, (Hura�c rep itans), Yagrumo, (Cecropia�scheberiana),
and Palma Rea l (Roystoneaborinquena) .

The planted species are: Cedar (Cedrela� odorata), Saman (Samanea� saman) , Creole mahogany (Swietenia�
mahagoni) Olive tr ee (Simarouba�berteroana), Oak (Catalpa�longissima), Penda (Cith arexylum�fruticosum), John
first (Simarouba�glauca), Beach grape (Coccoloba�uvifera), Anacahuita (Sterculia�apetala), Tamarind, (Tamarind�
indicates), Melina (Tree� Gmelina), Ceiba (Ceiba� pentandra) , Almond (Terminali a� catappa), and Pink oak
(Tabebuia�heterophylla) .

� Landscape�Assessment�

The results of the landscape assessment matr ixare presented below (Table6-87):

Table�6- 87:�Assessment�of�Landscape�Types�

Landscape�type� Visibility� Fragilit y�
Qual ity�or �
beauty�

Landscape of
high plain very
anthropized

Landscape area of hig h
plain very anthropized, with
acceptable urbanization

Loud Littl e Good

Landscape area of hig h
plain very anthropized, with
few urbanist ic parameters

Loud Littl e Very bad

Landscapeof high river plain little mod ified Loud Stocking Good

�
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� Historical,�Archeological�and�Cultural�Area�

The Engombe ruins are the only h istorically interest ing place in the Santo Domingo west neighborhood. They are
lo cated outs ide the study area on the farm of the same name andare in no way threatened by the project.

� Pre-Columbian�History�of�Santo�Domingo�Oeste�

The island of Santo Domingo, which historically has been referred to as Quisqueya or Haiti, was discovered by
Europeans onDecember 5, 1492 and has been baptized by Christopher Columbus as Hispaniola.

At that t ime, the is land, which today is sharedby the Dominican Republic and the Republic ofHaiti, waspopulate d
by the Taínos, an ethn ic group whose presence has spread majorati vely throughout the Greater Ant illes and to
someextent to theLesser Anti lle s.

The Taínos came from the branch of the Arahuacos, who inhabited the Atlant ic coast of South America, in what
is now recognized as Venezuela, in the region where the Orinoco River flows.

Until that t ime, the is landwas politically organized into five (5) chiefdoms: Marién, Maguá, Maguana, Jaragua and
Higüey, whichwere ruled by caciques, which is a word of Taíno origin.

Of these five chiefdoms and for the purpose of this study, the chiefdom of Higüey is relevant, since it extends
throughout the southeast of the is landof Santo Domingo, borderingto the west with the HainaRiver that separated
it back then from the chiefdom of Maguana, so that its territory encompassed everything that i s now called the
province of Santo Domingo and the National Dist ric t.

Among the manifestations of the material culture of the pre-Columbian inhabitan ts of the island, pottery occupies
a central place, characterized by the adoption of zoomorphic and anthropomorphic figures in the manufactureof
differentutensils. One of its main characteris tics is the complete absence of painting.

One of the pre-Columbian archaeological sites discovered closest to the area of interest of this study is the
archaeological site of La Caleta, which, although within the same prov ince of Santo Domingo, is located at a
considerable distance, since they are at the opposite end of the kindo f arch or semicircle that forms the prov ince
of Santo Domingo around the Nat ional District, in the mun icipality of Boca Chica, at 33.8 kilometers.

This archaeological site became a center of interest for the studies of Antillean archaeol ogy i n 1972 when
numerous rocks belonging topre- Columbian indigenous groups that inhabited the island of SantoDomingo were
discovered. The importance of this finding lies in its associa tion with three cultura l forms that mani fested
themselves on the is land. Thesecultural forms are: ostionoid, late elenoid and lateTaino, whichdateback no less
than 700 years.

It is worth noting that some years before these findings, in 1968, there was a controversy over the authenticity of
somepieces found i n the same area,specifically in the place known as Los Paredones de La Caleta, since some
lo cals were dedicated to carving pieces in wood and ceramics from models of the Taino culture, which they sol d
to tourists, under the premise that they were Taino pieces.

Another important archaeological site is the one known as Cuevas deBorbónor Pomier Anthropological Reserve,
which is located in the province of San Cr istóbal, at a dis tance of 14.17 kilometers f rom the area of interest of the
project. These caves have a great prehis toric value, because they havemanifestations of rock art.

� History�of�the�city�of�Santo�Domingo�

The city of Santo Domingo, which is recognized as the firs t city built by Europeans in the American continent, was
founded on August 5, 1498 by Bartolomé Colón, broth er of Admiral Christopher Columbus, on the easternbank
of theOzama River, having the name of La Nueva Isabela later on.
Four years later (in 1502), due to a hurr icane that destroyed it, it was moved to the west bank by Nicolás de
Ovando, whowas then the governor of the island.
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The fact of being the first city founded by Europeans, it was determined that it was the place where the firs t
in stit utions and serv ice infrastr uctures of the continent were installed, among which the f irst university , the firs t
hospital, the firs t cathedral, and the firs t layout of streets.

Throughout the social, economic and political his tory of the country , both in its colonial and republican past, the
City of Santo Domingo has played a central role, being the main stage of its development and power str uggles.

During the sixteenth and seventeenth centuries, the city suffered from the effects of power st ruggles between
Spainand England, being invaded by the priva teer Francis Dr ake (1586) and Admiral William Penn, in 1655.

The city of Santo Domingo was also the scene where national independence was proc laimed, on February 27,
1844.

From the year 1920, Santo Domingo began to grow outs ide the walled area inherited from the years of it s
foundation, emerging many of the neighborhoods that today are part of it .

The Cit y of Santo Domingo was destroyed by a hurricane on September 3 , 1930 and, when it was rebuilt by the
dictator Rafael Trujil lo, its name was changed to Ciudad Trujillo. With the fall of this dictatorship in 1961, the city'
s name was changedagain to SantoDomingo de Guzmán.

� History�of�the�municipality�Santo�Domingo�Oeste�

The first villages that settled in what is now the muni cipality of Santo Domingo Oeste, where the study area i s
lo cated, date back to the early seventeen th century, originating from the installationof f reed slaves who had left
the i ndustrial sugarmanufacturin gplants or SugarMill s Engombe and Palavé.

The oldest settlements in the munic ipality are those of Bayona, Manoguayabo and Herrera, wh ich originated as
ru ral vil lages around the road to San Cristóbal. The name of Bayona was already known in the eighteenth century
due to its ingenuity, while Manoguayabo is another community of the same period, whose name comes fr om
indigenous roots.

The last of these thr ee ter ritories is that of Herrera, which consisted of a ser ies of isolated communities scattered
around tracts of land owned by a brother of dictator Rafael Trujil lo. Towards the end of this dictatorship, in 1961 ,
a process of occupation and invasion of their territories began.

One of the most important milestones in the hi story of the territory of what is now being recognized as the
municipality of Santo Domingo Oeste, is the promulgation in 1968 of Law 299 by President Joaquín Balaguer,
whichgave rise to what is known as the Indust rial Zone of Herrera, as part of an economic development strategy
for import substitution.

The demographic dynamics created by the creation of the Industrial Zone of Herrera had a decisive impact on the
growth of the demand for urbanizations, in it s surroundings, to th epoint that in the 70s and 80s it became oneof
themost important poles of att ractiono f the cit y.

From this fact, numerous precar ious settlements and urbanized ar eas influenced the need to create a new
municipality.

The munic ipality of Santo Domingo Oestewas created onOctober 16, 2001 when law 163-01d ivided what was
then the National Dis tric t, to create the province of Santo Domi ngo, with four original municipalities (Santo
Domingo Este, SantoDomingo Oeste, SantoDomingo Norte, and Boca Chica).

The municipality of Santo Domingo Oeste included, when it was created, the then municipal d istricts of Los
Alcarrizos and Pedro Brand, which by law 64-05, of 2005 were conver ted into municipal ities, hence no longer
belonging to theoriginal mun icipality.
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The firs t Munic ipal Council of Santo Domingo Oeste was established on August 16, 2002; being its firs t trustee
Eng. Francisco Peña Tavares.

Due to the fact of being this mun icipality of recent creat ion, much of its history is linked to that of the National
District or cit ySanto Domingode Guzmán, with which, together with theothermunicipalit ies of theprov ince Santo
Domingo, they form the metropolitan area of Greater Santo Domingo.

� Architectural�Heritage�

The architectural heritage of the municipalit y is linked to the history of the economic activities that developed in
these territories i n colonial times, that is, to the industrial activities linked to the sugar mil ls on the banks of the
Haina River. Theseheritages are known as Ruins of Engombe and Casa Grande de Palavé.

� Ruins�of�Engombe�

This architectural monument, whose area occupies about 5.91 square k ilometer s, is located at 500 meters from
the toll of the Autopista 6de noviembre that connectsthe city ofSan to Domingo and the province of SanCristó bal.
This heritage was declared a protected area by decree 183-93, by president Joaquín Balaguer, in 1993. Later, in
2002, under the government of President Hipólito Mejía, it was assigned the name of Parque Mirador del Oeste,
which is how it is officially called today.

These ruins ar e today part of the architectural riches of the Dominican Republic, being declared a National
Monument and later a Wo rld Heritage Site by the United Nations.

The old Palace of Engombe , calledb y experts in the field of archi tecture rather as a palace, is a colonial structure
of the s ixteenth century. It s name is associated with theAfrican voice that calls /n-gombe/ catt le or oxen.

Thesestructures were built in the sixteenth centu ry, on the west bank of the Haina River, becoming then the firs t
andmost productive ingenuityof the colony of SantoDomingoand constitutingone of themost impor tantexamp les
of theDominican industrial heritage of colonial times.

The estate of Engombe, where this heritage is located, which was previous ly owned by Negr oTrujillo, brother of
thedictator Rafael Trujillo, passed in1963 into the hands of theAutonomous Univers ity of Santo Domingo, entit y
that entrusted the restorationof the ruins to the engineer José Ramón Báez López-Penha.

The Ruins ofEngombe are formedby four st ructures that consist of a palace, a church, a shed or warehouse- that
was used as a stay for slaves, and the area of the mill.

The mansion is a two-story structure that measures 20 meters long, by 13
meters wide and10 meters high. In its front, you can see4 largeentrances
on the two levels finished in arches, and two large windows.

The rear of this st ructurehas five windows and adoor leading toa terrace,
whichgives access to the church and the courtyard. A part of the ruin is in
very damaged conditions, which was probably the area intended for the
mill.

Its walls or side wall s lack doors, but they dohave a window oneach side
(Photographs from 127 and 128 inAnnex 9, 6-16, 6-17 , 6-18, 6-19).

The church or chapel is a structur e that has asmall bell t ower and ends in a dome next to the sacristy , becoming
themost s ignif icant architectural burden of the building.
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The other rectangular construction measur es 8 meters wide by 31
meters long, which surely was the place where the shed and
warehouse was. This structure has not been restored, leaving only
a circle of stones.

The Ruins of Engombe are open to the public, being used for
birthday parties, wedd ings, family gatherings, photo shoots, short
film recor ding, etc ., although their use must comply with strict rules,
having pr ohi bited access to street vendors. https: //mapio.net/

The security in the ru ins is remarkable, with the presence of secur ity
personnel 24 hour sa day, solid maintenance, andperiodic c leaning
of thearea by personnel f rom the Minis try of environment.

With regard to the distance of this architectural heritage f rom the area where the work of thePluvial and Sanitary
Drainage project of the Guajimía Cana l and its main tributaries will be carried out , it was possible to establish that
theareawhere recti fication works will be carriedout on the channel of the lower watershed of the Guajimía Canal,
corresponds to thenearestpoint, being at a dis tance of 472 meters to the southeast, crossin g the 6 de Noviembre
highway.

On the other hand, it is pert inent to ment ion that th e point of the study area closest to the Ruins of Engombe i s
lo cated in the area of affectation of the Canal Ureña, near the sub-neighborhood El Abanico of the Engombe
neighborhood, which, despite having the same name, is located at adistance of two kilometers f rom the Ruins of
Engombe.

In relation to the dis tances of the Ruins of Engombe with respect to other points or sections to be intervened in
the project of Pluvial and Sanitary Drainage of the Canal de Guajimía, it could be determined that the distances
exceed two kilometers, where the section of the canal El In di oDerecho is at a distance of 2.55 kilometers. The
pointwhere the Guajimía andLas Caobas canals meet is 2.68 kilometers away,while the area to inter vene of the
Buenos Aires canal is 3.9 0 kilometers away.

Photo�6-16:�View�of�the�Santa�AnaChurch�
Location: Ruins of Engombe

https:/ /mapi o.net/
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Photo�6-17:�View�of�the�space�where�the�mill�was�located�

Location: Ruins of Engombe

Photo�6-18:�Entrance�view�of�the�Mirador�del�Oeste�Park ,�
where�the�Ruins�of�Engombe�are�located�

Location: Ruins of Engombe
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Photo�6-19:�View�of�access�road�to� the�Ruins�of�Engombe�
Locat ion: Ruins of Engombe.

� Casa�Grande�de�Palavé �

Las Casa Grande de Palavé is another important ar chitectural heritage of the municipal ity of Santo Domingo
Oeste, which is a colonial monument that traces its origin to the colonial perio d in the sixteenth century, also
consisting of a series of structures where Spanish families lived who dedicated themselve s to the production of
sugar.

Although not much informat ion is available about this building, there
are references that a sugar mill operated in it and that it was later
used as a nunnery.The monument was built with bricks and clay and
is composed of three largeportals in th e form of arches that overlook
themainhal l with windows at the end of it.

This heritage does not enjoy the same level of protection as the
Engombe Ruins, as human settlements have been established
around it and cattle are of ten seen grazing.

Current ly, this monument is being considered by UNESCO to be
declareda cultural heritage of humanit y.

For the purposes of this study this building is less relevant, since it is located at a considerable distance from the
area of thedire ct impact of the project, being in the rural area of the municipality at a dis tance of 5.38 kilometers
from the nearest point of the area to intervene, which is the point where theCanal Las Mahogany flows into the
Guajimía Canal, next to a collection center of the company Frito Lay Dominicana.

� Culture��

The fact that the urban area of the munic ipality of SantoDomingo Oestei s par t of the main urban center of the
Dominican Republic. For this reason, it is considered as a migratory dest ination f rom the various different
re gions of the count ry. As a result, this highlights that its cultur al manifestat ions are expressions of all regions

https:// daryterrero.wordpress.com/
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and areas of the country, making it diff icult f or specific cultural features of the urban area of themunic ipality to
be identified.

In fact, in the municipality of SantoDomingo Oeste, the various ways inwhich a Dominican cultura l identity is
expressed a re manifested, which, in a dynamic way, i ntegrates influences of modernity while re taining features
that historically define it as a nation, among which can be mentioned i ts Hispanic heritages (language, religion,
etc.). , African (music) and Tainos (food).

An element of the culture of this municipality of singular importance is constituted by it s t raditions, amongwhich
its carnival stands out, which integrates numerous groups and characters of folk lore from different regions of the
country , such as the groups "Roba la gallina", "Los Tinnaos", "La Muerte en Yipe", "El Baquiní", "Los Indios",
"Seme muere Rebeca" among others (Photo133 in Annex 9).

Inits rur al area, specifically in the area of Hato Nuevo and Palavé, distinct cultural manifestations derived from
thecultur al infl uences result ing fr om the coexistence between groups of Dominicans and Hait ians around
activitie s linked to the sugar industry in the twentieth century can be iden tifie d.

Both Palavé andother demarcations in the rural areaof the municip al ity were in the past bateyes belonging to
what at the t ime was the l argest sugar mill in the country, where Haitianbraceros mostly lived and worked in the
cutting of the cane.

These towns, when the sugar mills belonging to the Dominican state wer edismantled in the last decade of the
la st century, became spaces where Dominicans andHaitians have lived together s ince then.

It is for what is no ted here that in the palavé area youcan find cultural manifestations inf luenced by theHaitian
populat ion established in the countr yand their descendants,suchas the cultural express ion known as Gagá
(Photo 134 in Annex 9).

The Gagá is a musical express ion and dance of magical-religious content, originated in the bateyes of the
Dominican Republic and practicedmostly by Haitian migrants and their descendants, which derives from the
Haitian Rara.

The Gagá is linked to religious celebrations that begin in the month of February of eachyear in the bateyes of
the country and reach their c limax from the night of Holy Thursday toHoly Sunday.

As the anthropologis t Dagoberto Tejada points out, "theGagá ,as a magical-religious expression, as a cultural
and folk loric manifestat ion, is the result of a socio-economic or ganizat ion, of a system of specific social relations,
of exploitation, where the cane, the sugar mill, the wor king condit ions, the life in the bateyes, force men to
in terpret it, reproduce it, answer it a nd recreate it".
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� IDENTIFICATION�AND�ASSESSMENT�OF�ENVIRONMENTAL�
AND�SOCIO-ECONOMIC�IMPACTS�

This chapter presents the ident ification and assessment of the positive and negative impacts that the activ ities of
thepre-construction, constructi on and operation stages of theStorm and Sanitary Drainage of the Guajimía Canal
Phase II project wil l cause. The methodology used for impact identification and assessment is described as well
as the potential positive and negative impacts for the different phases. The cumulative impacts assessment isalso
presented.

Measur es to prevent, mitigate or offset the impacts identified tin this chapter ar e presented in Chapter 8 of this
document (specif ically in Table 8-3 and Table 8-4). These also inc ludemeasures to maximize the ef fects of the
posit ive impacts of the project.

� Methodologies��

This sectio npresents the methodologies used for the id entif icationand assessment of the possible environmental
and social impacts associated with the Project . The methodology used is intended todetect and identify potential
negative and positive impactsthat coul d begenerated in the pre-const ruction, construction, and operatio nphases
of theproject.

� Identification�of�environmental�and�social�impacts�

Impact identificat ion was achieved through the Leopo ld Cause/Effect Matrix, which links the sources of impact
generated by the activities of the project in its different phases and the environmental elements. This analysis
makes it possible to ident ify the components likely to be affected by futur eactivit ies or infrastructures.

� Assessment�of�Environmental�and�Social�Impacts�

The impacts ar e assessedaccording to their magnitude which is defined using its: intensity (low, medium, hi gh),
scope(regiona l, local, l imited) and duration (long, medium,short term). Theprobabil ity of occurrence of the impact,
that is, the probabili ty that a potential impact affects a component, is also considered, although it is not used to
assess magnitude. Rather, it is used to relativ ize impacts. The probabilit y of occurrence can be high, moderate,
or low.

� Impact�Magnitude�

The impact assessment f irs t consists in determining the magnitude of the impacts associated with the project
activitie s in the physical, biological, socio-economic and h istorical-cultural environment. The impacts are either
posit ive or negative.

The magnitu de of an impact is determined by a genera l assessment of how one or more sources of impact affect
an environmental component. This assessment considers the mitigati on measures included in the project design
and establishes the magnitude of the impact once the mit igation measures have been applied. Impact magnitude
re flects the intensity of the impact, its scope, and its duration. Impact magnitude is class ified as major, moderate,
or minor (Table 7-1).
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Table�7-1:�Impact�Magni tude�Assessment�Matrix�

Int ensity� Scope� Duration�� Magni tude��

High

Regional

Long term Major

Medium term Major

Short term Major

Local

Long term Major

Medium term Major

Short term Moderate

Limited

Long term Major

Medium term Moderate

Short term Moderate

Medium

Regional

Long term Major

Medium term Moderate

Short term Moderate

Local

Long term Moder ate

Medium term Moderate

Short term Moderate

Limited

Long term Moder ate

Medium term Moderate

Short term Minor

Low

Regional

Long term Moder ate

Medium term Moderate

Short term Minor

Local

Long term Moder ate

Medium term Minor

Short term Minor

Limited

Long term Minor

Medium term Minor

Short term Minor

�

� The�Intensi ty�of�the�Impact�

The intensit y of an impact on the environmental and human components ind icates the degree to which the
assessed component is dis turbed. The analysis considers the properties of the component, par ticularly it s
sensitiv ity and its abilit y to adapt to change, as well as its estimated value. The intensity of the impact is divided
in to three levels:

· High: the impact significantly threatens or destroys the integrity of the e lement in question, or
substantial lyor irreversibly changes its distribution or environmental function.

· Medium: the impact alters the quality of the component and its dis tribut ion or envir onmental funct ion,
with out damaging its integrity.
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· Low: the impact slightly alters the component in quest ion without substantially changing it s quality ,
environmen tal dist ribution, or function.

� Scope�of�the�Impact�

The scope of an impact on the natural a nd human components refers to the extent of area influenced or the
proport ion of the population affected by the proposed project. Impact scope may be regional, local, or limite d to
the study area:

· Regional: the impact affects the entire Regional Study Area or a larger area, ormost of the population
of the Regional Study Area.

· Local: the impact mainly affects the footprint area or bordering population gr oups.
· Limite d: The impact affects only a limitedarea or a few peop le in the footprint area

� Duration�of�the�Impact�

The durat ion of an impact refers to theper iod during which the effects of the proje ct will be felt on the envi ronment.
This parameter reflects the intermit tent nature of an i mpact. The duration can be either long, medium, or sho rt
term:

· Long term: the impact is cont inuous or intermittent throughout the lif ecycle of the project. The impact
is usually permanent or irr evers ible.

· Medium term: the impact is temporary, continuous, or intermittent, throughout the constructionphase.

· Short term: the impact is temporary, continuous, or intermittent for a limited period of time in any of

the construction, operat ion, closure or rehabilitation phases of the project.

� Probability�of�occurrence�of�the�Impact�

The assessment of the impact also implies determining theprobability of i ts occurrence, that is , theprobabil ity that
apredic te d impactaf fects a component. This factor is not used to assess magn itude. Rather, it is used to relativ ize
impacts. The probability of i t happening can be high, moderate, or low:

· High probabil ity of occurrence: the impact wil l certa inly occur.

· Moderate probabil ity of occurrence: the impact is likely to occur, but the occurrence cannot be
determined.

· Low probab ili ty of occurrence: the impact is very unlikely to occur or could occur only by accident.

� Nature�of�the� Impact� �

It refers to the positive or negative nature of thee ffects of the impact.

� Residual�Impact��

The residual impact is the one that pers ists after the app lication of preven tive, mi tigation, and restorative
measur es.

These impacts are assessed following the samemethodology as the potential impacts. However, when assessing

the intensity , scope and duration of the impact, the fact that the corresponding measures have already been
appl ied is taken into considerat ion.
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� Sources�of�Impact�

Project execution will re qu ire the following mai nactivities:

Pre-construction�Phase:��

· Land acqu isition.�

Construction�Phase:�

· Installati on of temporary facil ities.
· Site preparat ion for the future residential units.
· Construction of the resid ential units and their basic infrast ructures for population resett lement.
· Population reset tlement and payment of corresponding compensations.
· Site preparat ion in the Guajimía canal and its tributaries.
· Water diversion for stormwater channeling works.
· Construction of stormwater channeling structures in the upper part of theGuajimía canal and its

tributaries.
· Construction of the sanitary sewer system for th eaxes of the upper watershed of the Guajimía canal

and it s tributaries.
· Expansion of the drinkingwater dis tr ibu tion networks of the axes of the upper Guajimía Watershed and

its trib utaries.
· Construction of urban amenit ies in the strips of intervened areas.
· Exploitation of loan material.
· Waste management from the clean ing of the channel of the canal and its tributaries anddemolitions of

the a ffectedhouses.
· Transportationand traff ic.
· Purchaseof materials, goods, and serv ices.

· Labor hiring.

Operation�Phase:�

· Presenceand operat ion of channeling structures for rainwater drainage, sanitary sewerage, and drinking
water dis tribution networks.

· Presenceand operat ion of thehomes of th e resett lement planand urban structur es.
· Maintenance of channeling works for rainwater drainage, sanitary sewerage, and dr ink ing water

distrib ution networks.
· Maintenance of urban structures.
· Solid waste handling and management.
· Transportation/c irculation.
· Purchaseof goods and materials.
· Daily employee activity.

Table 7-2 describes in greater detai l th e sources of impact identif ied by project phase.
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Table�7-2:�Sources�of�Impact�by�project�phase�

Sources�of�Impact � Description�

Pre-construction�Phase��

Land acquisition.

Acqu isition of the land necessary for the constructionof new residential
units fo r t he resettlement o f the popula tion and for the dev elopment of
the pro ject (sy stem, sanit ary, rainwater and urban amenities). This
acqu isit ion is achieved before thestart of construction works.

Constructi on�Phase��

Insta lla tion of temporary facilities.
Development of temporary infrastructure and work s ites, including
material storage areas.

Site preparation for the future residential
units .

Preparation of t he land where the residential units wi ll bebui lt: Cleaning,
clear ing , excavation and earthmoving.

Const ruction of the residential uni ts and
their basic infrastructures f or population
resettlement.

A number of buildings and apar tments wi ll be built to relocate affected
population that are entitled f or this compensation measure . It is expected
that each build ing wi ll be 4 stories high with 1-, 2-, or 3-bedroom
apartment s. Theseapartment swill be equipped wi th all the basic u tilities:
electr icity, drinking water, sanita ry andrainwaters ewerage.

Population resettlement and payment o f
correspond ing compensat ions.

Entitlement will define the number of family uni ts or economic units that
wi ll be relocated. Those who cannot be compensated with housing
(apartments), wil l be paid the correspond ing financial compensation or
wi ll be benefit with other measures.

Site preparation in the Guajimía canal and
it s tributaries.

It comprises demoli tions of a ffected houses, cleaning of the c anal and
its tr ibutaries, clear ing and cleaning of the vegetat ion and the topsoil,
and stripp ing.

Water div ersion for stormwater channe ling
works.

Structures for water d iversion in the Guajimía cana l and it s tribut aries
during construction work.

Const ruction of stormwater channeling
structuresin the upperpar t of theGuajimía
cana l and its tributaries.

The stormwater channel ing structures wi ll be built in the upper part of
the Guajimía canal and its tr ibutaries corresponding to phase II (Vi lla
Aura and LasCaobas) and in the sections pend ing in tervention in phase
I (Buenos Ai res, El Indio andLa Ureña) .

Stormwater channeling will be ach ieved using galvanized stee l l ines. In
cases where topographic condi tions limit the use of precast sections,

concretehydraulic sections with meta l topswill be used.

The final portion of Guajimía wil l a lso be re-pro filed, between Aven ida 6
de Noviembre and the mouth of the Haina River.

Const ruction of the san itary sewer system
for the axes of the upper watershed of the
Guajimía canal and its t ributaries.

To c hannel wastewater , a san itary sewer system with high-density
polye thylene or HDPE pipeswill be installed.

Expansion of the drinking water
distr ibution networks of the axes of the
upper Guajimía Watershed and its
tributaries.

Thep lan is to extendt he dr inking water networks as necessary to supply
the newbuild ings , aswel las the population affected by the pro ject works
that will not be relocated.

The dr inking water supply networks wi ll be built by install ing 100 mm
diameter SDR21 lines.

Const ruction of urban ameni ties in the
strips of intervened areas.

The urban amenities will consist of new road sections, pedes trian
walkways, children 's p lay areas , shops , gazebos for family recreation
and green spaces.

Exploit ation of loan material.
Explo itation of var ious quarries to supply granular material fo r use in the
project. The quarrying will be done by subcontractors, which wi ll be
accredited by t he Ministry o f t he Environment and Natural Resources.
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Sources�of�Impact � Description�

Management of waste products from the
cleaning of the channel o f the canal and its
tributaries and demol itions of the af fected
houses.

Hand ling and transport of so lid waste and debris for its proper final
disposal.

Transpor tat ionand traffic.
Street transport o f workers, materials, and equipment necessary for
const ruction on site and machinery circulation, as well as street and
access maintenance.

Purchase of materials, goods and
services.

Necessary purchases to undertake cons truction works.

Labor hir ing
Hi ring of labor dedicated to construction works andpresenceof workers
on sit e.

Operation�Phase

Presence and operation of channe ling
structures f or ra inwater drainage, sani tary
sewerage, and drinking water distribution
networks.

Presence andopera tion of constructionstructures for rainwater drainage
and sanitary sewerage, aswell as drinking water supply networks in the
Guaj imía canal and its tribu tar ies.

Presence and operation of the homes of
the resettlement plan and urban
structures.

Presence and operationof resident ial un its and urban structures (roads,
pedestrian walkways, chi ldren's p lay areas, green spaces, and
recreat ional areas).

Maintenance of channeling struc tures for
ra inwater drainage, sanita ry sewerage,
and drinking water distribution networks.

Main tenance of channel ing structures for rainwater dra inage, sanitary
sewerage, and drink ingwater supp ly networks.

Maintenance of urban structures.

Main tenance of roads, pedestrianwalkway s, playgrounds, green spaces
and recreational areas.

These activitieswill be under the care of the Sant oDomingo Oeste City
Hall.

Solid waste handling and management.

Hand ling, transportation, and final disposal of solid waste produced by
main ta ining the structures for ra inwater channeling, sanita ry drainage,
drinking water supp ly.

Solid domestic wast e wil l a lso be generated in homes. Its management
and f inal d ispos al will be the responsibil ity of the Santo Domingo Oeste
Ci ty Hall

Transpor tat ion/ci rcula tion.
Transportation and circulation within the righ t o f way, includ ing re fueling
and vehiclemaintenance.

Purchase of goods and materia ls
Necessary purchases for the maintenance of the rainwater and san itary
drainage system and the water supply net work.

Dai ly employee activi ty.
Employees working in the main tenance of the structures f or rainwater
drainage, sanitary drainage, and the water supply system.

� Environmental�and�Social�Var iables�Affected�

Table 7-3 shows the environmental variables (components) that cou ld be af fected during the construction and
oper ation activities of the project.
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Table�7-3: �Interaction�Matrix�between�Project�Act ivities�and�Environmental�Elements�

Project�activities�

Environmental�elements�

Physical�
environment�

Biological�
environment�

Socioeconomic�and�historical-cultural�environment�

A
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a
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�a
n
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�c
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e
�
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ra
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T
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l�f
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n
a
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o
c
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a
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��

C
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a
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a
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�

A
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c
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b
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a
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�a
n
d
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u
n
a
�

L
a
n
d
�p
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n
n
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g
�a
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d
�u
s
e
�

E
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s
ti
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�i
n
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a
s
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u
c
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�

E
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m
y
,�
e
m
p
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y
m
e
n
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�a
n
d
�l
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e
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h
o
o
d
s
�

L
if
e
�q
u
a
li
ty
,�
h
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h
,�
a
n
d
�s
a
fe
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�

S
o
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a
l�
c
o
h
e
s
io
n
�a
n
d
�g
e
n
d
e
r�

V
u
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er
a
b
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�g
ro
u
p
s
�

C
u
lt
u
ra
l�
an
d
�a
rc
h
a
e
o
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g
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a
l�
h
e
ri
ta
g
e�

L
a
n
d
s
c
a
p
e
�

R
e
s
o
u
rc
e
s
�

P
re
-c
o
n
s
tr
u
c
ti
o
n
�

P
h
as
e�

Land acqu isition. � � � � � � � � X� � � � X� X� � � �

C
o
n
s
tr
u
c
ti
o
n
�P
h
a
s
e
�

Insta lla tion of
temporary facil ities.

X� X� � � � � � � X� � X� X� � � � � �

Si te preparation for
the fu ture
residential units.

X� X� X� � X� X� � � X� � X� X� � � X� X� X�

Construction of the
residential units
and their basic
in frastruct ures.

X� X� � � � X� � �
�

X�
� X� X� � � X� X� X�

Populat ion
resettlement and
payment o f
corresponding
compensations.

� � � � � � � � X�
�

X�
X� X�

�

X�

�

X�
� � �

Si te preparation in
the Guajimía canal
and i ts tributaries.

X� X� X� X� X� X� X� X� X� X� X� X� � � X � X� �

Explo ita tion of loan
material.

X� X� � � � X� � � � � X� X� � � X� X� X�

Water d iv ersion f or
stormwater
channe ling works.

X� X� � X � � X� X� X� � � � � � � � � �
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Project�activities�

Environmental�elements�

Physical�
environment�

Biological�
environment�

Socioeconomic�and�historical-cultural�environment�
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ra
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C
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�

A
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c
�h
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d
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n
a
�

L
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d
�p
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n
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g
�a
n
d
�u
s
e
�

E
xi
s
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ng
�i
nf
r
a
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ru
c
tu
re
�

E
co
n
o
m
y
,�e
m
p
lo
y
m
e
n
t,
�a
n
d
�l
iv
e
li
h
o
o
d
s
�

L
if
e
�q
u
a
li
ty
,�
he
a
lt
h
,�
an
d
�s
a
fe
ty
�

S
o
ci
a
l�
c
o
h
e
si
o
n
�a
n
d
�g
e
n
d
e
r�

V
u
ln
er
a
b
le
�g
ro
u
p
s
�

C
u
lt
u
ra
l�
an
d
�a
rc
h
a
e
o
lo
g
ic
a
l�
h
e
ri
ta
g
e�

L
a
n
d
s
c
a
p
e�

R
e
s
o
u
rc
e
s�

Construction of
stormwater
channe ling
structures in the
upper par t o f the
Guaj imía canal and
its tr ibutar ies.

X� X� X� X� � X� X� X� X� X� X� X� � � � X� X�

Construction of the
sanitary sewer
system for the axes
of the upper
watershed of the
Guaj imía canal and
its tr ibutar ies.

X� X� X� X� � X� X� � X� X� X� X� � � � X� X�

C
o
n
s
tr
u
c
ti
o
n�
P
h
a
s
e
�

Expansion of the
dr inking water
distribution
network s of the
axes of the upper
Guaj imía
watershed and its
tributaries.

X� X� � � � X� � � X� X� X� X� � � � X� X�

Construction of
urbanamenities in
the strips of
in tervened areas.

X� X� � � X � X� � � X� X� X� X� � � � X� X�

Waste
management
during the cleaning
of the channel of
the canal and its
tributaries and
demolitions of the
affected houses.

X� X� X� X� � X� X� � � � � X� � � � X� �

Transportat ion and
tra ffic.

X� X� X� X� � X� � � � X� X� X� � � � � �
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Project�activities�

Environmental�elements�

Physical�
environment�

Biological�
environment�

Socioeconomic�and�historical-cultural�environment�

A
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ra
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�a
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�l
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d
s
�

L
if
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u
a
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�s
a
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ty
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S
o
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a
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c
o
h
e
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o
n
�a
n
d
�g
e
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V
u
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a
b
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�g
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u
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g
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a
l�
h
e
ri
ta
g
e�

L
a
n
d
s
c
a
p
e�

R
e
s
o
u
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e
s�

Purchase of
materials, goods,
and services.

� � � � � � � � � � X� � X� � � � �

Labor h iring . � X� � � � X� � � � � X� X� X� � � � �

O
p
e
ra
ti
o
n�
P
h
as
e�

Presence and
operation of
channe ling
structures for
stormwater
drainage, sanitary
sewerage, and
dr inking water
distribution
network s.

� � � X � � X� X� X� X� X� � X� X� X� � X� �

Presence and
operation of the
homes of the
resettlement plan
and urban
structures.

� � � X � � X� � � X� X� � X� X� X� � X� �

Main tenanceof
channe ling
structures for
stormwater
drainage, sanitary
sewerage, and
dr inking water
distribution
network s.

X� X� X� X� X� X� X� X� � X� X� � X� � � � �

Main tenanceof
urbanstruct ures.

X� X� � X � X� X� � � � X� X� X� X� X� � X� �

Solid waste
handling and
management.

X� � X� X� � � � � � � � X� � � � X� �

Transportat ion/circu
la tion .

X� X� X� X� � X� � � � X� � � � � � � �
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Project�activities�

Environmental�elements�

Physical�
environment�

Biological�
environment�

Socioeconomic�and�historical-cultural�environment�
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Purchase of goods
and materia ls.

� � � � � � � � � X� � � � � � � �

Daily employee
activity.

� X� � � � X� � � � X� X� X� � � � � �

� Environmental�Characteristics�of�the�Area�of�Influence��

The area of inf luence of a project is a concept necessary to identify the possible effects of the project on the
physical, biological, soc io-economic and historical-cultural environment . It is defined as thearea where the impacts
generated by the construction and operation act ivities of the project or structure. Regarding its proximity and
re lat ionship with the activities, we def ined an area of influence of the project. In view of the importance of the
crite ria of environmental limit and socioeconomic dynamics, as well as their relationship of dependency, for this
anal ysis , the watershed of the Guajimía canal, which has an area of 13.58 km2, was considered as the limit of th e
area of influence.

Details regarding the environmental characteristics of the project 's area of influence are included in Chapter 6 of
this study.

� Identification�and�Assessment�of�the�Specific�Environmental�and�Social�
Impacts�of�the�Project�

Table 7-4 and Table 7- 5present the lis t of potent ial environmental and social impacts identified for the project in
thepre-construction, construct ion and operationphases with a descriptionof their nature.

Table�7-4:�Impacts�identified�for�the�Pre-construction�and�Construction�Phase�

VEC�
environment�

Elements� Potenti al�impacts�� Nature�

P
h
ys
ic
a
l

Air qualit y and
climate change.

1. Temporary det erioration of air qua lity. Negative

2. Contribution to climate change due t o greenhouse gas
emissions.

Negative

Noise and vibration
levels.

3. Increase in noise and vibration leve ls at the local level. Negative

Soi ls.
4. Soil erosion at the edges of the canals due to theactions of

reprofil ing .
Negative
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VEC�
environment�

Elements� Potenti al�impacts�� Nature�

5. Soil compaction. Negative

6. Soil contamination Negative

Water resources.

7. Change in the quality of surface water in the canals under
in tervention .

Negative

8. Modi fication of the parameters of the stormwater drainage
of the canals under intervention.

Negative

B
io
lo
g
ic
al

Ter restr ial flora and
associated habi tats

9. Disappearance of vegetation and loss of flora in the areas
to clear .

Negative

10. Modi fication of the species composition in the flora
communities present in the project area.

Negative

11. Introduction of invasive species and risk of spread. Negative

Terrestr ial and
associated habi tats.

12. Fragmentation and degradation of terrestrial habita t in
small cleared areas.

Negative

13. Displacement and reduction of fauna. Negative

14. Modi fication of the species composi tion in the fauna
communities present in the project area.

Negative

Aquatic hab itats and
fauna.

15. Disturbance of the aquat ic fauna present in t he canals. Negative

16. Modi fication of aquatic habi tats and thei rassociated fauna. Negative

Cri tical hab itats. Un identified --

S
o
ci
o
-e
co
no
m
ic
a
n
d
h
is
to
ri
ca
l-
c
ul
tu
ra
l

Land planning and
use.

17. Impact on land properties. Negative

18. Nonconformity of the population to be resettled . Negative

Existing
infrastructure.

19. Destruction of homes and other bui ldings located on the
banks of the cana ls that wi ll be intervened.

Negative

20. Damage to exist ing in frastructures ( roads, drink ing water
supp ly, sewage collect ion, among others).

Negative

21. Increased traff ic and d ist urbance of circula tion. Negative

Economy,
employment, and
l ivelihoods.

22. Creation of temporary jobs. Positive

23. Stimulation of the local economy through the purchase of
local goods and services.

Positive

24. Disturbance of commercial and service activity. Negative

25. Inter ruption of the livelihood activi ties of the inhabitants in
the area of influence.

Negative

26. Changes in lifestyle habi ts. Negative

Life qual ity, health
and safety.

27. Accidents and physical in ju ries involving workers and local
residents.

Negative

28. Traffic accidents involving workers and loc al residents. Negative

29. Increase in popula tion stress due to noise , dust, a ir
pollutionand unforeseen events generated by works

Negative

Social cohesion and
gender.

30. Generationof conflicts re lated to compensation for tenants,
homeowners, businesses, workshops, among others.

Negative

31. Generationof tensions due to problems in the in terac tion of
the communities with the construction workers.

Negative
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VEC�
environment�

Elements� Potenti al�impacts�� Nature�

32. Tensions generated in t he ne ighborhoods of t he projec t's
area of in fluence duet o the low or limited allocation of jobs
and service contract s to residents, workers and
professiona ls insaidneighborhoods.

Negative

33. Women marginalized in the compensation process for
tenants, homeowners, businesses , workshops.

Negative

Vulnerable groups .
34. Increase in marginalization and r isk levels of vulnerable

groups.
Negative

Cultural and
archaeological
her itage.

35. Possible alte ra tion or destruction of sites with cu ltural value
and/or arc haeological objects.

Negative

Landscape. 36. Temporary degradation of the landscape at the site. Negative

Resources

37. Increased water consumption. Negative

38. Increased consumption of e lectr icit y and fue ls. Negative

39. Increased consumption of loan materials. Negative
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Table�7-5:�Impacts� identified�for�the�Operation�Phases�

VEC�
environment�

Elements� Potenti al� impacts �and�risks� Nature�

P
hy
si
ca
l

Ai r qua lity and
climate change.

1 . S light degradation of ai r qua lity.
Negative

2. Contr ibu tion to climate change due to greenhouse gas
emissions.

Negative

Noise levels.
3 . I ncrease in noise and vibra tion leve ls due to
maintenance activities.

Negative

Soils. 4. So il contamination due to maintenanc e activities. Negative

Water
resources.

5 . Pol lut ant load reduction in surface waters due to the
e limination of accumulatedgarbage in the canals.

Positive

6. Flood reduction . Positive

7. Improvement of sur face runoff by rectifying t he wet
section in canals and channe ls.

Positive

8. Drainage stormwater contamination due to
maintenance activities.

Negative

9. Modification of the parameters of the stormwater
drainage of the Guajimía cana l and the tributaries under
in tervention .

Negative

B
io
lo
g
ic
al

Te rrestrial flora,
and as sociated
hab itat s

10.Deterioration of green spaces and gardens c reated by
maintenance activities of the stormwater and sanita ry
drainage struct ures, drinking water supply and urban
construction .

Negative

11.Possible introduction of invasive alien species ( IAS). Negative

Terrestrial
fauna and
associated
hab itat s

Unidenti fied. - -

Aquatic hab itats
and fauna.

12.Improvement of aquatic hab itat quality in t he Guajimía
canal in the section from Autopista 6 Noviembre to the
Haina River.

Positive

Critical hab itats. Unidentified . --

S
o
ci
o
ec
on
om
ic
a
nd
hi
st
o
ric
a
l-
cu
ltu
ra
l

Landp lanning
and us e.

13.I llega l occupation of the areas where the s tructures for
stormwater and sani tary drainage, drinking water supply
and urban construction are located.

Negative

Existing
in frastructure.

14.Destruction of stormwater and sanitary drainage,
drinking water supply and urban st ructures due to
vandalism.

Negative

Economy,
employment,
and livelihoods.

15.Creation of jobs formaintenance work . Positive

16.L ife quality improvement for population of the project’s
surrounding neighborhoods and of the resettled
popula tion.

Positive

Li fe quali ty,
hea lth and
safe ty.

17.Reduction of f lood threats and vulnerabili ty of the
resident popu lation in the surround ings of the Guajimía
canal and its tributaries.

Positive

18.Reduction of the spread of d is eases transmitted by
water and vectors (mosquitoes, flies , rats, and mice) in t he

Positive
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VEC�
environment�

Elements� Potenti al� impacts �and�risks� Nature�

resident popula tion around the Guajimía cana l and its
tributaries.

19.Improvement o f the conditions for urban so lid waste
management.

Positive

20.Creation of recreation areas for the communi ty,
especial ly chi ldren and youth.

Positive

Social cohesion
and gender .

21.Improvement o f resident s’ sense of belonging to the ir
neighborhoods.

Positive

22.Disturbances by the popula tion that was not resettled . Negative

23.Disturbances by the owners of shops, workshops,
among others that were not compensated.

Negative

24.Tensions generated bet ween residents and workers
due to inadequate interaction during the structures’
maintenance activities.

Negative

Vulnerab le
groups.

25.Reduction of social vulnerabilit y - -

Cultural and
archaeological
heri tage.

Unidenti fied --

Landscape. 26.Improvement o f the visual landscape. Positive

� Environmental�Impacts�to�the�Physical�environment�

� Air�Quality�and�Climate�Change�

Pre-construction�and�Construction�Phase�

Potential�Negative�Impacts�

· Tempora ry deteriorat ion of air quality .

· Contr ibution to climate change due to the generation of greenhouse gas emissions. The latter are

est imatedat 2,176 tCO2eq12 for the stormwater and san itary works (see Annexe 10 for details).

Sources�of� Impact�

· Installati on of temporary facil ities.

· Site preparat ion for the future residential units .

· Construction of the resid ential units and their basic infrast ructures.

· Site preparat ion in the Guajimía canal and its tributaries.

· Exploitation of loan materials.

· Water diversion for stormwater channeling works.

· Construction of stormwater channeling structures in theupper pa rt of the Guajimía canal and its tributaries.

· Construction of the sani tary sewer system fo r th eaxes of the upper watershed of the Guajimía canal and
its trib utaries.

· Expansion of the water distribution networks of the axes of the upper Guajimía Watershed and its
tributaries.

12 This less than the IFC threshold of 25,000 tonnes of CO2-equivalent annually for quantify direct emissions from the facilities owned or
controlled within the physical project boundary,7 as well as indirect emissions associated with the off-site production of energy used by the
project (PS-3).
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· Construction of urban amenit ies in the strips of intervened areas.

· Exploitation of loan material.

· Waste management dur ing the cleaning of the channel of the canal and it s tributaries and demolitions of
the a ffectedhouses. Transportationand traff ic.

�

Impact�Description�

During the construction phase, several activ ities ca rried out simultaneously (for example: site preparat ion:
demolitions, excavations, grading/earthmoving, extraction of materia ls in the loan ar ea, traff ic etc .) could lead to a
lo cal increase of fine particles in the atmosphere. In addition, the use of equipmen t and machinery during the
construction of thedifferent works will generate exhaustemissions (inc ludinggreenhouse gas emissions) that will
le ad to increased concentrat ions of atmospheric pollutants . Consequently , these activiti es can generate a
temporary deteriorat ion in air quality and may contr ibute to climate change.

The impacts on the climate are limited due to the nature and scale of the const ructionactivities. However ,with the
appl ication of general managemen t measures, the potential deterioration of air qua lity during the construction
phase is not expected to generate s ign ificant effects on neighboring populations.

Impact�Assessment�

Potential�Impact�on�Air�Quality�and�Climate�Change�–�Pre-construct ion/Construction�Phase�

Int ensity: Medi um
Nature: Negat ive

Magnitude: Moderate
Scope: Local

Duration: Medi um term

Probability�o f�occur rence: High

Residual� Impact�on�Air�Quali ty�and�Climate�Change�–�Pre-construction/Construction�Phase��

I ntensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: Medium

Operation�Phase�

Potential�negative�impacts�

· Slight degradation of air quality at the local level.

· Contribution to climate changedue to potential greenhousegas emissions.

Sources�of� Impact�

· Maintenance of channeling structures for rainwater drainage, sanitary sewe rage, and drink ing water

distrib ution networks.
· Maintenance of urban st ructures.

· Solid waste handl ing and management.

· Transportation/c irculation.

�
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Impact�Description�

Maintenance act ivit ies of channeling structures for stormwater dr ainage, sanitary sewerage, water supply
networks andurban structures could cause aslight degradatio nof air qua lity, l imited to specific sites where these
activitie s are being carried out.

Likewise, the circulation of equipment and vehic les necessary for these maintenance activ ities can cause
greenhouse gas emissions, but in very low concentrations.

Potential�Impact�on�Air�Quality�and�Climate�Change�—Operation�Phase�

I ntensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Long term

Probabil ity of occurrence: Medium

Residual� Impact�on�Air�Quali ty�and�Climate�Change�—Operation�Phase�

I ntensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Long term

Probabil ity of occurrence: Low

� Noise�and�vibrations�

Pre-construction�and�Construction�Phase�

Potential�negative�impact�

· Increase in noiseand vi bration levels at the local level.

Sources�of� Impact�

· Installati on of temporary facil ities.

· Site preparat ion for the future residential units .

· Construction of the resid ential units and their basic infrast ructures.

· Site preparat ion in the Guajimía canal and its tributaries.

· Water diversion for stormwater channeling works.

· Construction of stormwater channeling structures in theupper pa rt of the Guajimía canal and its tributaries.

· Construction of the sani tary sewer system fo r th eaxes of the upper watershed of the Guajimía canal and
its trib utaries.

· Expansion of the water distribution networks of the axes of the upper Guajimía Watershed and its

tributaries.

· Construction of urban amenit ies in the strips of intervened areas.

· Exploitation of loan material.
· Waste management dur ing the cleaning of the channel of the canal and it s tributaries and demolitions of

the a ffectedhouses.

· Transportationand traff ic.

· Labor hiring.
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Impact�Description�

During the construction phase, traffic, and the use of construction equ ipment and machinery are likely to cause a
temporary increase in noise leve ls that can disrupt neighbori ng communities and local wildlife. However, n oise
re sulting f rom const ruction work wil l only be experienced for a limited period of t ime, particularly along the upper
reaches of the Guajimía canal watershed and its tr ib utaries and can be significantly reduced with the
implementat ion of themanagement measures ment ioned above.

At construction sites, noise levels will vary between60 dB and 70 dB, in res idential areas and industrial areas.
Noise emissions from const ruction wo rks with associated machinery (roller, grader, concrete mixer, generators,
trucks, etc .) could reach maximum noise emissions of appr oximately 100 dB (LHSFNA, n.d.).

Potential�Impact�on�Noise�Levels�-�Pre-construction/Construction�Phase�

I ntensity : Medium
Nature: Negat ive

Magnitude: Moderate
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: High

Residual� Impact�on�Noise�Levels� -�Pre-construction/Construction�Phase�

I ntensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: High

Operation�Phase�

Potential�negative�impact�

· Increase in noiseand vi bration levels due to ma intenance activ ities.

Sources�of� Impact�

· Maintenance of channeling structures for stormwater drainage, sanitary sewerage, and dr inking water
distrib ution networks.

· Maintenance of urban structures.

· Transportation/c irculation.

· Daily employee activity.

Impact�Description�

The increase in noise and vibr ation levels in the operation phase is the product of maintenance activ ities of the
st ructur es for stormwater and sani tary drainage, drinking water supply networks and urban st ructures, among
other components of thepro ject.These activ ities usually employ tools, equipment andvehicles that generate noise
and vibrat ions.

Impact in this phase will be of low intensity and wil l be limited to the sites where maintenance i s being done. Its
effects can be mitigated by scheduling mainte nance activities during the day to affect the population of the area
as lit tle as possible and with proper maintenance of equipment.

�

�
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Potential�Impact�on�Noise�Levels�–�Operation�Phase��

I ntensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Long term

Probabil ity of occurrence: Medium

Residual� Impact�Noise�Levels�–�Operation�Phase��

I ntensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Long term

Probabil ity of occurrence: Low

� Soil�

Pre-construction�and�Construction�Phase�

Potential�negative�impacts�

· Soil eros ionof the soil at the edges of the canals due to the act ions of reprof iling.

· Soil compact ion.

· Soil contaminati on on thebanks of the canals.

Sources�of� Impact�

· Preparation of th e site where the res idential units wil l be built.

· Site preparat ion for the future apartment buildings.

· Site preparat ion in the Guajimía canal and its tributaries.

· Construction of stormwater channeling structures and the sewerage system in the upper part of the
Guajimía canal and its t ributaries.

· Construction of thesan itary sewer system for theaxesof the upperwatershed of theGuajimía canal and its tributaries.

· Waste management dur ing the cleaning of the channel of the canal and it s tributaries and demolitions of
the a ffectedhouses.

· Transportationand traff ic.

Impact�Description�

During the reprofiling wor ks of the Guajimía canal and its tributaries slopes may experience soil erosion if the
necessary mitigation measures are not taken. The soil will also becompacted in the areas where residentia l units
and urban structures will be built.

On the other hand ,soil contamination could occur if the solidwaste generated is poorly managed. Soils can also
be contaminated by spills of lubricants and fuel from machinery and equipment.

�

�

�

�
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Potential�Impact�on�Soils�–�Pre-construction/Construction�Phase��

I ntensity : Low

Nature: Negat ive

Magnitude: MinorScope: Limited

Durat ion: Long term

Probabil ity of occurrence: Medium

Residual� Impact�on�Soils�–�Pre-construction/Construction�Phase��

I ntensity : Low

Nature: Negat ive

Magnitude: MinorScope: Limited

Durat ion: Long term

Probabil ity of occurrence: Low

Operation�Phase�

Potential�negative�impact�

· Risk of soil contaminationdue to maintenance act ivit ies.

Sources�of� Impact�

· Maintenance of channeling structures for stormwater drainage, sanitary sewerage, and dr inking water
distrib ution networks.

· Maintenance of urban structures.

· Solid waste handling and management.

· Transportation/c irculation.

Impact�Description�

The risk of soil contamination dur ing the operation phase is due to accidental le aks of lubricants and fuels fr om
theequipment andvehicles used for the maintenance of the channels for stormwater dra inage, sanitary drainage ,
drink ing water systems and urban structures.

It is necessary to have an Emergency Response Plan with instructions for action in the event of a leak and to
cont rol its impact in the shortest possible time.

The soi l can also be contaminated if the solid waste generated because maintenance activities (c leani ng waste
from the canals, debris from maintenance activities, among others) are poorly managed. Therefore, we must
establishprocedures for it s proper handling.

Potential�Impact�on�Soils�–�Operation�Phase�

I ntensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Long term

Probabil ity of occurrence: Low

Residual� Impact�Soils�-�Operation�Phase�
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Intensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Short term

Probabil ity of occurrence: Low

� Water�Resources�

Pre-construction�and�Construction�Phase�

Potential�impacts�

· Change in the quality of surface water in the canals under inter vention.

· Modif icationof the parameters of the stormwate r drainage of th e canals under intervention.

Sources�of� Impact�

· Site preparat ion in the Guajimía canal and its tributaries.

· Water diversion for stormwater channeling works.

· Construction of stormwater channeling structures and the sewerage system in the upper part of the
Guajimía canal and its t ributaries.

· Waste management dur ing the cleaning of the channel of the canal and it s tributaries and demolitions of
the a ffectedhouses.

· Transportationand traff ic.

Impact�Description�

For the construction of the stormwater channeling structures in the Guajimía canal and its tributaries, the temporar y
diversion of its waters wil l be necessary, which wil l modify the parameters of the stormwater drainage of th ese
surface water courses.

Additionally, site preparat ion works in the Guajimía canal and its tributaries and the construction of the structures,
may modify the water quality parameters (mainly turbidity).

Pollution levels of surface waters could be increased by improper handling of solid waste resulting from the
construction activ ities and by accidental leaks or spills of lubricants and fuels from equipment and vehicles used
on the work.

Potential�Impact�on�Water�Resources�–�Pre-construction/Construction�Phase��

I ntensity : Medium
Nature: Negat ive

Magnitude: Moderate
Scope: Limited

Durat ion: Medium term

Probabil ity of occurrence: Medium

Residual� Impact�on�Water�Resources�–�Pre-construction/Construction�Phase�

I ntensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Medium term

Probabil ity of occurrence: Medium

Operation�Phase�
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Potential�posi tive�impacts�

· Pollutant lo ad reduction in surface waters due to th e elimination of accumulated garbage in the canals.

· Flood reduction.

· Improvement of surface runoff b y rectify ing the wet section in canals and channels.

Sources�of� Impact�

· Presenceand operati on of channeling st ructures for stormwater drainage, san itary sewerage, anddrinking
water dis tribution networks.

· Presenceand operat ion of thehomes of th e resett lement planand urban structur es.

· Solid waste handling and management.

Impact�Description�

We expect construct ion of the stormwater drainage structures in the Guajimía canal and its tributary canals (Villa
Aura, Las Caobas and uni nterrupted sections of Buenos Aires, El Indio and La Ureña) will signif icant ly and
permanently reduce the risk of flooding onsite.

Additionally, we expect that the po llution levels of the Guajimía canal and its tributaries, as well as theHaina River
that they join, will decrease by building sanitary drainage systems and impr oving the solid waste management in
the area (wh ich cannot be dumped directly to the canals because they are channeled for the most part through
pipes or covered withmetal stops).

Potential�Impact�on�Water�Resources�–�Operation�Phase�

I ntensity : High
Nature: Positive

Magnitude: Major
Scope: Local

Durat ion: Long term

Probabil ity of occurrence: High

�

Residual� Impact�on�Water�Resources�–�Ope ration�Phase�

I ntensity : High
Nature: Positive
Magnitude: Major

Scope: Local

Durat ion: Long term

Probabil ity of occurrence: High

Potential�negative�impacts�

· Drainage stormwater contamination.

· Modif icationof the parameters of th e stormwater drainage of the Guajimía canal and the t ributaries under

intervention.

Sources�of� Impact�

· Presence and opera tion of channeling structures for stormwater dra inage, sanitary sewerage, and drinking water
distributionnet works .

· Presence and opera tion of the homes of the resettlement plan and urban structures.

· Maintenance of channelin g structures for rainwater drainage , sanitary sewerage, and drinking water

distrib ution networks.
· Maintenance of urban structures.

· Solid waste handling and management.
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· Transportation/c irculation.

Impact�Description�

During the operat ion phase, contaminationof the waters of the Guajimía canal and its tr ibutaries may happen by
poor hand lingof the sol idwaste resultingf rom the project's maintenance act ivit ies andby possible accidental spills
of lubricants from the equipment used during maintenancework.

The impactcan a lso be caused by leaks in the sanitary sewer networks built as part of theproject works.

Potential�Impact�on�Water�Resources�–�Operation�Phase�

I ntensity : Medium
Nature: Negat ive

Magnitude: Moderate
Scope: Local

Durat ion: Long term

Probabil ity of occurrence: Medium

Residual� Impact�on�Water�Resources�–�Ope ration�Phase�

I ntensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Long term

Probabil ity of occurrence: Low

� Impacts�on�the�Biological�Environment�

� Flora�and�associated�habi tat s�

Pre-construction�and�Construction�Phase�

Potential�negative�impacts�

· Disappearance of vegetation and loss of flora in theareas to clear.

· Modif icationof the species composition in the flora communities present in the project area.

· Intr oductionof invasive species and risk of spread.

Sources�of� Impact�

· Site preparat ion for the future residential units.

· Site preparat ion in the Guajimía canal and its tributaries.

· Construction of urban amenit ies in the strips of intervened areas.

Impact�Description�

Site preparation where the new resident ial units will be built, and where areas of the banks of the canal wher e
vegetat ion currently ex ists, wil l require c learing, causi ng the modification of the species composition in the f lora
communit ies pr esent.

This impact wil l bemitigated through the creat ion of green areas, compr ised within the urban amenities inc luded
in the project. It is impor tant that native and endemic plant species are sowed in these new green areas, thus
avoiding gener ating the establishment of invasive species.
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Potential�Impact�on�Flora�and�associated�habi tats�-�Pre-construction/Construction�Phase�

I ntensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Long term

Probabil ity of occurrence: High

�

Residual� Impact�on�Flora�and�associated�habitats�-�Pre-construction/Construction�Phase�

I ntensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Medium term

Probabil ity of occurrence: High

Operation�Phase�

Potential�negative�impacts�

· Deterio ration of green areas and gardens creat ed by maintenance activities of the stormwat er and sanit ary drainage

structures, drinkingwater supply and urban construction.�

· Possible introduction of invasive alien species( IAS).

Sources�of� Impact�

· Maintenance of channeling structures for stormwater drainage, sanitary sewerage, and dr inking water
distrib ution networks.

· Maintenance of urban structures.

Impact�Description�

During the construction phase of the project, new green areas wil l be created as part o f the urban development
works. They might deteriorate, if not properly tended for.

Likewise, if the necessar y care measures are not applied during the maintenance activit ies of the project’s
in frastructures the g reen areas and gardens cr eated could deteriorate.

The establishment of invasive alien species in the green areas created may also occur.

Potential�Impact�on�Flora�and�associated�habi tats-�Operation�Phase�

I ntensity : Medium Nature: Negative

Magnitude: ModerateScope: Limited

Durat ion: Long term

Probabil ity of occurrence: High

Residual� Impact�on�Flora�and�associated�habitats�-�Operation�Phase�

I ntensity : Low Nature: Negat ive

Magnitude: MinorScope: Limited

Durat ion: Long term

Probabil ity of occurrence: Low
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� Fauna�and�associated�habitats�

Pre-construction�and�Construction�Phase�

Potential�negative�impacts�

· Fragmentationand degradat ion of terrestrial habitat in small cleared areas.

· Modif icationof the species composit ion in the fauna communities present in the project area.

· Displacement and reduction of fauna, due to dust and noise caused by construction activ ities, mainly by
personnel, equipment, and machinery.

Sources�of� Impact�

· Site preparat ion for the future residential uni ts.

· Construction of the resid ential units and their basic infrast ructure

· Site preparat ion in the Guajimía canal and it s tributaries.

· Water diversion for stormwater channeling works.

· Construction of stormwater channeling structures in the upper part of the Guajimía canal and its tributaries.

· Construction of the sani tary sewer system fo r th e axes of the upper watershed of the Guajimía canal and
its trib utaries.

· Expansion of the water dis tribution networks of the axes of the upper Guajimía Wa tershed and its

tributaries.

· Construction of urban amenit ies in the strips of intervened areas.

· Exploitation of loan material.
· Waste management during the cleaning of the channel of the canal and its tributaries and demolitions of

the a ffe ctedhouses.

· Transportationand traff ic.

· Labor hiring

Impact�Description�

Vegetation c learing for project site preparation and in the lots where the residential units will bebuilt,will fragment
and degrade the terrestrial habitat i n these areas and will modify the composition of species therein. This impact
can be mitigated by creating new green areas as part of the urban amenities of the pr oject , which include sowing
native and endemic plant species.

On the other hand,all the construction activities that generate noise and dust, causea temporary displacement of
the fauna towards other areas where there are more favor abl e conditions. Therefore, all the measures aimedat
mitig ating the impacts of increased noi se and dust levels will also contribute to mitigating this impact on fauna.

Potential�Impact�on�Fauna�and�associated�habitats�-�Pre-construction/Construction�Phase�

Intensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: Medium

�

�

�
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Residual�Impact�on�Fauna�and�associated�habit ats�-�Pre-construction/Construction�phase�

Intensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Medium term

Probabil ity of occurrence: Low

� Aquatic�habitats�and�fauna�

Pre-construction�and�Construction�Phase�

Potential�negative�impact�

· Disturbanceof the aqua tic faunapresent in the canals.

· Modif icationof aquat ic habitats and their associated fauna.

Sources�of� Impact�

· Site preparat ion in the Guajimía canal and it s tributaries.

· Water diversion for stormwater channeling works.

· Construction of stormwater channeling structures in the upper part of the Guajimía canal and its tributaries.

· Waste management during the cleaning of the channel of the canal and its tributaries and demolitions of
the a ffe ctedhouses.

Impact�Description�

The diversionof the waters of the Guajimía canal and its tributaries, for the const ruction of the rainwater drainage
structures, will causea disturbance for the aquatic fauna that inhabits these water courses. The study of aquatic
biodiversity detected the presence of indiv idual fish of the Poecilidae� f amily , insects (mosquito larvae) and
zooplankton.��

This disturbance wil l bepermanent takin g into account that af ter the construction of the work, the aquat ic habitat
will n ot return to its original conditio ns.

Potential�Impact�on�Aquatic�Habi tats�and�Fauna�-�Pre-construction/Construction�Phase�

Intensity : Medium
Nature: Negat ive

Magnitude: Moderate
Scope: Local

Durat ion: Long term

Probabil ity of occurrence: Medium

Residual�Impact�on�Aquat ic�Habitats�and�Fauna�-�Pre-construction/Construction�Phase�

Intensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Local

Durat ion: Long term

Probabil ity of occurrence: Medium

�

�
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Operation�Phase�

Potential�posi tive�impacts�

· Improvement of the quality of aquatic habitats in the Guajimía canal in the sect ion from Autopista 6

Noviembre to theHa ina River. �

Sources�of� Impact�

· Presenceand operation of channeling structuresfor stormwater drainage, san itary sewerage,and drink ing
water distribution networks.

Impact�Description�

The improvemen t of the aquat ic habitat quality is expected considering the reduct ion of water pollut ion levels in
theGuaji mía canal, derived from the exis tence of the stormwater channeling and sanitary drainage works.

The impact will be particularly limited to the section from Autop ista 6 Noviembre to the mouth of the Hai na River,
whichwill be th e section of the canal that will be left opened, neither p iped nor covered.

Potential�Impact�on�Aquatic�Habi tats�and�Fauna�-�Operation�Phase�

Intensity : Medium
Nature: Positive

Magnitude: Moderate
Scope: Limited

Durat ion: Long term

Probabil ity of occurrence: Medium

Residual�Impact�on�Aquat ic�Habitats�and�Fauna�-�Operation�Phase�

Intensity : High
Nature: Positive

Magnitude: Major
Scope: Limited

Durat ion: Long term

Probabil ity of occurrence: High

� Impacts�on�the�Socio-economic�and�Historical-cultural�Environments�

� Socio-economic�Environment�

Land planning and use

Pre-construction�and�Construction�Phase�

Potential�negative�impacts�

· Impact on land properties.

· Nonconformity of the population to be r esettled.

Sources�of� Impact�

· Land acquisit ion for the construction of apartment buildings.

· Installation of temporary facilities.

· Site preparat ion for the future apartment buildings.
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· Construction of the resid ential units and their basic infrast ructures.

· Population resettlement and payment of corresponding compensations.

· Site preparat ion in the Guajimía canal and it s tributaries.

· Construction of stormwater channeling structures in the upper part of the Guajimía canal and its tributaries.

· Construction of the sani tary sewer system fo r th e axes of the upper watershed of the Guajimía canal and
its trib utaries.

· Expansion of the water dis tribution networks of the axes of the upper Guajimía Wa tershed and its
tributaries.

· Construction of urban amenit ies in the strips of intervened areas.

Impact�Description�

For the construct ion of the stormwater channeling structures in the Guajimía canal and it s tributaries, it wil l be
necessary to resettle the population that res ides on their banks and to economically compensate business owner s
so that they can resettle elsewhere.

Land use in their areas will therefore change from r esidenti al or commercial uses to public use.

On the other hand, land that is currently vacant will be acquired by the State for the construct ion of residential
units for the resettlement of the affe ctedpopulation.

These changes could generate disagreements among the affected population and conflicts related to land
ownership.

Potential�Impact�on�Land�Planning�and�Use�-�Pre-construction/Construction�Phase�

Intensity : Medium Nature: Negative

Magnitude: ModerateScope: Local

Durat ion: Long term

Probabil ity of occurrence: High

Residual�Impact�on�Land�Planning�and�Use�-�Pre-construction/Construct ion�Phase�

Intensity : Low Nature: Negative

Magnitude: ModerateScope: Local

Durat ion: Long term

Probabil ity of occurrence: High

Operation�Phase�

Potential�negative�impact��

· Illegal occupation of the spaces where the structures for rainwater and sanitary d rainage, drinking water

supply and urban const ruction are located.�

Sources�of� Impact�

· Presenceand operation of channeling structuresfor stormwater drainage, san itary sewerage,and drink ing
water distribution networks.

· Presenceand operat ion of thehomes of th e resettlement plan and urban structur es.

�
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Impact�Description�

During the operation phase, if t he banks of the Guajimía canal and its tributaries and the urban construction works
carried out as part of the project are not continuously monitored, there may be illegal occupation of these places
after the const ruction works. This may also occur in other areas, such as roads, green areas, playgrounds,
commercial premises, included in the project.

This situation has occurred previously in s imilar projects in the Dominican Republic, wher epeoplewho have been
re settled or financially compensated, sell their new proper ties and return to their former residences, occupying
them illegally. I t may also be the case that new sett lers occupy these areas.

Potential�Impact�on�Land�Planning�and�Use�-�Operation�Phase�

Intensity : High
Nature: Negat ive

Magnitude: Major
Scope: Local

Durat ion: Long term

Probabil ity of occurrence: High

�
Residual�Impact�on�Land�Planning�and�Use�-�Operation�Phase�

Intensity : High Nature: Negative

Magnitude: MajorScope: Limited

Durat ion: Long term

Probabil ity of occurrence: Low

Existing Infrastru cture

Pre-construction�and�Construction�Phase�

Potential�negative�impacts�

· Destruction of homes and other building s located on thebanks of the canals that will be intervened.

· Damage to existing infrastructures (r oads, drink ingwater supply, sewage collection, among others).

· Increased traffic and disturbanceof c irculation.

Sources�of� Impact�

· Population resettlement and payment of corresponding compensations.

· Site preparat ion in the Guajimía canal and it s tributaries.

· Construction of stormwater channeling structures in the upper part of the Guajimía canal and its tributaries.
· Construction of the sani tary sewer system fo r th e axes of the upper watershed of the Guajimía canal and

its trib utaries.

· Expansion of the water dis tribution networks of the axes of the upper Guajimía Wa tershed and its
tributaries.

· Construction of urban amenit ies in the strips of intervened areas.

· Transportationand traff ic.

�

�
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Impact�Description�

The construction works require the demolit ion of the houses and other buildings located on the margins of the
water courses. The demolition works will also cause damage to other exis ting infrast ructures within the project 's
footprin t and surrounding areas (seeFigure 6-4 of Chapter 6 of this study) such as roads, drink ing water supply
networks andwastewater collectors

Tomitigate this impact , theent ire af fected populationwhose properties will be demolished will be re located in new
re sidential units, which will have all the necessary basic utili ties including el ectricity , drinking water supply and
sanitary sewerage,amongothers. New road stretches, pedest rian walkways, play areas,will alsobe constructed.

The urban works pr eviously described, as well as the new residential units will be of a much higher qualit y than
theexisting infrastructure currently in p lace.

However, vehicular traffic during the construction phase will be affected, so mitigation measures, such as the
construct ion of structures by sect ions, speedcontrol of equipment and vehicles, will be needed.

Potential�Impact�on�Existing�Infrastructure�-�Pre-construction/Construction�Phase�

Intensity : High
Nature: Negat ive

Magnitude: Major
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: High

Residual�Impact�on�Existing�Infrastructure�-�P re-construction/Construction�Phase�

Intensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Short term

Probabil ity of occurrence: Low

Operation�Phase�

Potential�negative�impact��

· Destruction of stormwater and sanitary drainage, drinking water supply and urban structures due to
vandalism.

Sources�of� Impact�

· Presenceand operation of channeling structuresfor stormwater drainage, san itary sewerage,and drink ing
water distribution networks.

· Presenceand operat ion of thehomes of th e resettlement plan and urban structur es.

Impact�Description�

During the operation phase, the popu lation might destroy the structu res for stormwater and sanitary drainage,
water supply networks and urban constructions inc luded in the project, if there is no adequate surveillance and
monitoring.

The impact will be limited to the structures affectedby acts of vandalism. However, it can disturb the populationat
the local level, whose dr inking water supply and sanitary drainage services, among others, may be temporari ly
in terruptedbecause of acts of vandalism.
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Potential�Impact�on�Existing�Infrastructure�–�Operation�Phase�

Intensity : High
Nature: Negat ive

Magnitude: Moderate
Scope: Limited

Durat ion: Short term

Probabil ity of occurrence: Medium

Residual�Impact�on�Existing�Infrastructure�–�Operation�Phase�

Intensity : High
Nature: Negat ive

Magnitude: Moderate
Scope: Limited

Durat ion: Short term

Probabil ity of occurrence: Low

Economy, employment, and livelihoods

Pre-construction�and�Construction�Phase�

Potential�negative�impacts�

· Disturbanceof commercial and service activ ity.

· Changes in lifestyle hab its .

· interruption of the livelihood activ ities of the inhabitants in th earea of influence of the project.

Sources�of� Impact�

· Installation of temporary facilities.

· Site preparat ion for the future residential uni ts.

· Construction of the resid ential units and their basic infrast ructures.

· Population resettlement and payment of corresponding compensations.

· Site preparat ion in the Guajimía canal and it s tributaries.

· Construction of stormwater channeling structures in the upper part of the Guajimía canal and its tributaries.

· Construction of the sani tary sewer system fo r th e axes of the upper watershed of the Guajimía canal and
its trib utaries.

· Explo itation of loan material.

· Expansion of the water dis tribution networks of the axes of the upper Guajimía Wa tershed and its
tributaries.

· Construction of urban amenit ies in the strips of intervened areas.

· Transportationand traff ic.

Impact�Description�

Among the buildings that will have to be demolished for the construction of th eproject structures are commercial
and service businesses, which must interrupt their activities. In many cases, these represent the only livelihoodof
their owners.

These owners will be compensated monetarily for the loss of their businesses, to avoid affecting their economic
s ituation, their life quality and that of their families.
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Site preparation,const ructionworks,populationresettlement, transportat ion and t raffic will also disrupt comme rcial
and service act ivities in the sectors within theproject's footprint and surrounding areas (see Figure 6-4 ofChapter
6 of this study).

Potential�Impact�on�the�Economy,�Employment,�and�Livelihoods� -�Pre-construction/Construction�Phase�

Intensity : High Nature: Negative

Magnitude: MajorScope: Local

Durat ion: Medium term

Probabil ity of occurrence: Medium

Residual�Impact�on�the�Economy,�Employment, �and�Livelihoods� -�Pre-construction/Const ruction�Phase�

Intensity : Medium Nature: Negative

Magnitude: MinorScope: Limited

Durat ion: Short term

Probabil ity of occurrence: Low

Potential�posi tive�impacts�

· Creat ion of tempor ary jobs.

· Stimulation of the local economy through the pu rchase of local goods and serv ices.

Sources�of� Impact�

· Purchaseof material s, goods and services.

· Labor hiring.

Impact�Description�

Positive opportunities for people andcommunities can come in the form of temporary employment and business
opportunities dur ing the const ruction phase, including income from the sale of food and other consumables to
workers.

Jobs are expected to be available during project construction, primarily as casual workers. However, these job
opportunities are expected to be temporary and benefit the community on ly during the constructio n phase. This
would result in a positive impact on employment.

Potential�Impact�on�the�Economy,�Employment�and�Livelihoods�-�Pre-construction/Construction�Phase�

Intensity : Medium
Nature: Positive

Magnitude: Moderate
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: Medium

Residual�Impact�on�the�Economy,�Employment�and�Livelihoods�- �Pre-construct ion/Construction�Phase�

Intensity : High
Nature: Positive

Magnitude: Major
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: High
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�

Operation�Phase�

Potential�posi tive�impact�

· Creat ion of jobs for maintenance work.

Sources�of� Impact�

· Maintenance of channeling structures for stormwater drainage, sanitary sewerage, and drinking water
distrib ution networks.

· Maintenance of urban structures.

· Transportation/circulation .

· Purchase of goods and mater ials.

· Daily employee activity.

Impact�Description�

During the operat ion phase, the Santo Domingo Aqueduct and Sewer Corporation (CAASD) must hire additional
personnel for maintenance work on the stormwater dra inage, sanitary system, water supply networks.

Additionally, indirect jobs may be generated for the mainte nance of urban amenities inc luding roads, pedest rian
walkways, chil dren's playgrounds and green areas. These jobs will be channeled through the Santo Domingo
Oeste Cit y Hal l, the Minis try of Publ icWorks and Communicat ions and other state institutions.

The families that own homes and businesses in the surroundings of the Guajimía canal and its tributar ies, may
see the valueof their properties increase due to the improvement in the environmental condit ions.

This could also lead to the instigation of individual improvement processes for homes and commercial buildings
in thearea, with the consequent demand for construction materials , labor, and technical serv ices.

Potential�Impact�on�the�Economy,�Employment,�and�Livelihoods�–�Operation�Phase�

Intensity : High Nature: Positi ve

Magnitude: MajorScope: Local

Durat ion: Long term

Probabil ity of occurrence: Medium

Residual�Impact�on�the�Economy,�Employment, �and�Livelihoods�–�Operation�Phase�

Intensity : High Nature: Positi ve

Magnitude: MajorScope: Local

Durat ion: Long term

Probabil ity of occurrence: High

No negative impact on the economy, employment and livelihoods is expected during the operation phase.
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Life Quality, Health and Safety

Pre-construction�and�Construction�Phase�

Potential�negative�impacts�

· Accidents andphysical injuries involvingworkers and local residents.

· Traffic accidents involving workers and local residents.

· Increase in population stress due to noise, dust, air pollution and unfor eseen events generated by works
of this magnitude in their surroundings.

Sources�of� Impact�

· Installation of temporary facilities.

· Site preparat ion for the future residential uni ts .

· Construction of the resid ential units and their basic serv ice infrast ructure.

· Population resettlement and payment of corresponding compensations.

· Site preparat ion in the Guajimía canal and it s tributaries.

· Explo itation of loan material.

· Construction of stormwater channeling structures in the upper part of the Guajimía canal and its tributaries.

· Construction of the sani tary sewer system fo r th e axes of the upper watershed of the Guajimía canal and
its trib utaries.

· Expansion of the water dis tribution networks of the axes of the upper Guajimía Wa tershed and its
tributaries.

· Construction of urban amenit ies in the strips of intervened areas.
· Waste management during the cleaning of the channel of the canal and its tributaries and demolitions of

the a ffe ctedhouses.

· Transportationand traff ic.

· Labor hiring.

Impact�Description��

The pr oject works could entail accidents and injuries for the workers, as we ll as for the population res iding in the
area.

Also, during the construction phase traffic accidents involv ing construction workers, local residents, equipmen t
and vehic les of the contract ing companies could occur.

For this reason, it is of utmost importance to take the necessary preventive measures during this phase to avoid
theoccurrence of accidents and injuries. These incl ude supply ing the personal protective equipment to all worker s
on the site, placement of necessary safety and traf fic sig ns, speed cont rol for theequ ipment and vehicles of the
project, among others. Wemust alsoensure that in the event of anaccident , the resources to provide firs t aid and
medical care to theaffected populat ion are ava ilable.

Potential�Impact�on�Quality�of�Life,�Health�and�Safety�-�Pre-construction/Construct ion�Phase�

Intensity : Medium
Nature: Negat ive

Magnitude: Moderate
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: High

�
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Residual�Impact�on�Quality�of�Life,�Healt h�and�Safety�-�Pre-construction/Construction�Phase�

Intensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Medium term

Probabil ity of occurrence: Medium

Operation�Phase�

Potential�posi tive�impacts�

· Reduction of flood threats and vulnerabil it y of th e res ident popu lation in the surroundings of the Guajimía
canal and its tributaries.�

· Reduction of the spread of diseases transmitted by water and vectors (mosquitoes, flies, rats, and mice)
in the resident population around the Guajimía canal and its tributaries.

· Life quality improvement for population of the project’s surrounding neighborhoods and of the resettled population.

· Improvement of the condit ions for urban solid waste management.

· Creat ion of recreationareas for the community, especially children and youth.

Sources�of� Impact�

· Presenceand operat ion of channeling structures for rainwater drainage, san itary sewerage, and drink ing

water distribution networks.�
· Presenceand operat ion of thehomes of th e resettlement plan and urban structur es.

· Maintenance of urban structures.�
· Solid wastehandling and management .�

· Daily employee activity.�

Impact�Description�

The presenceof the stormwater channeling structur es in the Guajimía canal and its tributaries wil l reduce the flood
threat for the population liv ing in the following neighborhoods: Las Caobas, Duarte, Buenos Aires, La Rosa,
Herrera, Manoguayabo, Bayona, Engombe, La Altagracia and Santo Domingo Country Club.

Due to the decrease in thepollution levels of the waters in these canals and the improvement in the conditions of
solid waste management on site, we expect a decrease in the spread of diseasestransmitted by water,as well as
by pests and rodents. This, in turn, will reduce the demand for medical and hospital serv ices in the community.

The presenceof the project structures and the new residential units will lead toan improvement in the life qualit y
of thepopulation both for the population res iding in the vicinity of the Guajimía canal and its tr ibu taries and for the
population that will be reset tled ; they wil l live in much better environmental condit ions, have higher security and
access to basic serv ices, such as drinking water supply, sanitary drainageandwaste management .

The development of ur ban amenities inc luding playgrounds, gazebos and green areas, constitutes new spaces
for recreationa l and spor ts activit ies for childrenand youth.

Road connectivity in various areas and neighborhoods of the municipality will also improve, favori ng social
in teractions, transportation, and more effective access for emergency vehicles.
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Potential�Impact�on�Quality�of�Life,�Health�and�Safety�-�Operation�Phase�

Intensity : High Nature: Positi ve

Magnitude: MajorScope: Local

Durat ion: Long term

Probabil ity of occurrence: Medium

�

Residual�Impact�on�Quality�of�Life,�Healt h�and�Safety�-�Operation�Phase�

Intensity : High Nature: Positi ve

Magnitude: MajorScope: Local

Durat ion: Long term

Probabil ity of occurrence: High

Nonegative impacts were identified for lif e quality, health andsafety of th epopulation during the operation phase.

Social cohesion andgender

Pre-construction�and�Construction�Phase�

Potential�negative�impacts�

· Generation of conf lic ts related to compensati on for tenants, homeowners, businesses,workshops, among
others.

· Generation of tensionsdue topr oblems inthe interact ion of the communitieswith the constructionworkers.

· Tensions generated in the neighborhoods of the project's area of influence due to the low or limited
allocationof jobs and serv ice contracts to res idents, workers and profess ionals in said neighborhoods.

· Women marginalized in the compensat ion process for tenants, homeowners, b usinesses, workshops.

Sources�of� Impact�

· Land acquisit ion for the construction of apartment buildings.

· Population resettlement and payment of corresponding compensations.

· Purchaseof material s, goods, and serv ices.

· Labor hiring.

Impact�Description�

During the construct ion phase, tensions could arise among the populat ion of the local communitiesdue to thehigh
expectations to occupy jobs or serv ice contracts, many of which may not be satis fied.

Disputes related to compensat ion could a lso arise and increase the risk of irregular eviction of tenants from homes
in theareas directly impacted by the pr oject , by the owners try ing to benefit from thecompensation owed to them.

Regarding gender, women are of ten excluded from compensation processes, especially si ngle mothers. Special
attention should be given to this group, and theprocess should be monitored to ensure that they are not left out
and to guarantee that they r eceive the same benefi ts as men.

�

�
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Potential�Impact�on�Socia l�Cohesion�and�Gender�-�Pre-const ruction/Construction�Phase�

Intensity : Medium
Nature: Negat ive

Magnitude: Moderate
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: Medium

�

Residual�Potential�Impact �on�Social�Cohesion�and�Gender �-�Pre -construction/Construction�Phase�

Intensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Medium term

Probabil ity of occurrence: Low

Operation�Phase�

Potential�posi tive�impacts�

· Improvement o f res idents’ sense of belongingt o their neighborhoods.�

Sources�of� Impact�

· Presenceand operation of channeling structuresfor stormwater drainage, san itary sewerage,and drink ing

water distribution networks.�

· Presenceand operat ion of thehomes of th e resettlement plan and urban structur es.

Impact�Description�

Due to the presence of the project ’s infrastructures and the improvement of l ife quality of li fe they bring to the
population, the residents wil l positively ident ify themselves with the territory they live in.

The local resid ents await to abandon the Guajimía canal and its tributaries., Once the project is completed, they
areexpected to prefer staying.

Potential�Impact�on�Socia l�Cohesion�and�Gender�-�Operation�Phase�

Intensity : High Nature: Positi ve

Magnitude: MajorScope: Local

Durat ion: Long term

Probabil ity of occurrence: Medium

Residual�Impact�on�Social �Cohesion�and�Gender�-�Operation�Phase�

Intensity : High Nature: Positi ve

Magnitude: MajorScope: Local

Durat ion: Long term

Probabil ity of occurrence: High
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Potential�negative�impacts�

· Disturbances by the population that was not resettled.

· Disturbances by the owners of shops, workshops, among others that were not compensated.

· Tensions generated between residents and workers due to inadequate interaction during the structures’
maintenance activ ities.

Sources�of� Impact�

· Presenceand operat ion of thehomes of th e resettlement plan and urban structur es.
· Maintenance of channeling structures for stormwater drainage, sanitary sewerage, and drinking water

distrib ution networks.

· Maintenance of urban structures.

· Daily employee activ ity.

Impact�Description�

While impacts on communi ties and social cohesion are likely to be felt primarily during the construction phase,
they may also be felt to a lesser degree during the operation phase due to the presence of maintenance
employees.

On the other hand, confl ict s and disturbances could arise among the resident population, as well as between
business owners who consider th at they should have been resettle d or compensated during the construction of
theproject and who didnot receive benefits .

It could a lso cause conflicts betweenowners and tenants of homes andcommerc ial premises, due to the possible
in crease in the price of rents due to the i mprovement of the surrounding conditions.

Potential�Impact�on�Socia l�Cohesion�and�Gender�-�Operation�Phase�

Intensity : Medium Nature: Negative

Magnitude: ModerateScope: Local

Durat ion: Long term

Probabil ity of occurrence: Average

Residual�Impact�on�Social �Cohesion�and�Gender�-�Operation�Phase�

Intensity : Low Nature: Negative

Magnitude: MinorScope: Local

Durat ion: Short term

Probabil ity of occurrence: Low

Vulnerable groups

Pre-construction�and�Construction�Phase�

Potential�negative�impact�

· Increase in marginalization and risk levels of vulnerable groups.

Sources�of� Impact�

· Land acquisit ion for the construction of apartment buildings.
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· Population resettlement and payment of corresponding compensations.

Impact�Description�

During the resett lement process, certain people could be marginalized, especially vulner able groups, such as
undocumented migrants or households whose heads are minors or very young adults .

Negative impacts can be mitigated by ensuring the collaboration of community leaders andproper monitoring of
the r esett lemen t plan in terms of dis tribut ion and management of compensation.

Potential�Impact�on�Vulnerable�Groups�-�Pre-construction/Construction�Phase�

Intensity : Medium
Nature: Negat ive

Magnitude: Moderate
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: Average

Residual�Impact�on�Vulne rable�Groups�-�Pre-const ruction/Construc tion�Phase�

Intensity : Low Nature: Negative

Magnitude: MinorScope: Local

Durat ion: Medium term

Probabil ity of occurrence: Average

Operation�Phase�

Potential�posi tive�impact:�

· Reduction of social vulnerability.

Sources�of� Impact�

· Presenceand operation of channeling structuresfor stormwater drainage, san itary sewerage,and drink ing
water distribution networks. �

· Presenceand operat ion of thehomes of th e resettlement plan and urban structur es.�

· Maintenance of urban structures.�

Impact�Description�

Vulner able population live in the banks of the canals exposed to flood, hydr o sanitary diseases and othe r risks
associated with poverty and poor wastemanagement. .The presence andoperat ion of the stormwater channeling
structures and the implementat ion of compensation measures for the affected population will reduce their
vulnerability guaranteeing sanitation services andbetter houses.

Potential�Impact�on�Vulnerable�Groups�–�Operation�Phase��

Intensity : High
Nature: Positive

Magnitude: Major
Scope: Local

Durat ion: Long term

Probabil ity of occurrence: High

�
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Residual�Impact�on�Vulne rable�Groups�-�Operation�Phase��

Intensity : High
Nature: Positive

Magnitude: Major
Scope: Local

Durat ion: Long term

Probabil ity of occurrence: High

Landscape

Pre-construction�and�Construction�Phase�

Potential�negative�impact�

· Temporary degr adation of the landscape at the site.

Sources�of� Impact�

· Site preparat ion for the future residential uni ts.

· Construction of the resid ential units and their basic infrast ructures.

· Construction of stormwater channeling structures in the upper part of the Guajimía canal and its tributaries.

· Site preparat ion in the Guajimía canal and it s tributaries.

· Construction of the sani tary sewer system fo r th e axes of the upper watershed of the Guajimía canal and
its trib utaries.

· Expansion of the water dis tribution networks of the axes of the upper Guajimía Wa tershed and its

tributaries.
· Construction of urban amenit ies in the strips of intervened areas.

· Exploitation of loan material.

· Management of waste products f rom the cleaning of the channel of the canal and its tributaries and

demolitions of the affected houses.

Impact�Description�

amenities tempor ary deteriorat ion of the landscape is expected to occur during the construct ion phase.

Insufficient management of solid waste and debris resulting from the cleaning of the canal and the demolitio nof
houses and other buildings might also contribute do landscape deterioration.

Potential�Impact�on�the�Landscape�-�Pre-construction/Construction�Phase�

Intensity : Medium
Nature: Negat ive

Magnitude: Moderate
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: High

Residual�Impact�on�the�Landscape�–�Pre-construction/Construction�phase�

Intensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Local

Durat ion: Medium term

Probabil ity of occurrence: High
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Operation�Phase�

Potential�posi tive�impact�

· Improvement of the visual landscape. �

Sources�of� Impact�

· Presenceand operation of channeling structuresfor stormwater drainage, san itary sewerage,and drink ing
water distribution networks.�

· Presenceand operat ion of thehomes of th e resettlement plan and urban structur es.

· Maintenance of urban structures.�

· Solid wastehandling and management .�

Impact�Description�

The current landscape in the surroundings of the Guaj imía canal and i ts tributaries is very deteriorated due to the
presence of large quant itie s of solid waste. The existing homes and other buildings are in highly precarious
conditions. The new infrastructures wi ll contribute to the improvement of landscape quality.

Likewise, the creation of green and recreational areas amenit ies deve loped through the project will contribute to
la ndscape improvement given they are properly cared for.

Potential�Impact�on�the�Landscape�-�Operation�Phase�

Intensity : High
Nature: Positive

Magnitude: Major
Scope: Local

Durat ion: Long term

Probabil ity of occurrence: Average

Residual�Impact�on�the�Landscape�- �Operation�Phase�

Intensity : High
Nature: Positive

Magnitude: Major
Scope: Local

Durat ion: Long term

Probabil ity of occurrence: High

No negative impact on the landscape is expected during the operation phase.

Cultural andarchaeological heritage

Construction�Phase�

Potential�negative�impact�

· Possible alterati on or de st ructionof s ites with cultural value and/or archaeological objects .

�

Sources�of� Impact�

· Site preparat ion for the future residential uni ts.

· Site preparat ion in the Guajimía canal and it s tributaries.

· Exploitation of loan material.
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Impact�Description�

The site preparat ion activ ities may uncover, alter or destroy cultural value and/or archaeological objects .

Within the project no sites of cultural valueor archaeological objects havebeen identif ied. However, in th e vicinit y
of the project in Santo Domingo Oeste are the Ruins of Ingenio Engombe that a re part of the cu ltural heritageof
theDomi nican Republic. If archaeological objects are detected during the construction phase, theMuseum of the
Dominican Man must be notified, so that they canbep roperly managed.

Assessment�of�Potential�Impact�on�the�Cul tural�and�Archaeological�Heri tage� -�Construction�Phase�

Intensity : Low Nature: Negative

Magnitude: MinorScope: Limited

Durat ion: Long term

Probabil ity of occurrence: Low

Assessment�of�Residual�Impact�on�the�Cultural�and�Archaeological�Heritage�-�Construction�Phase�

Intensity : Low Nature: Negative

Magnitude: MinorScope: Limited

Durat ion: Long term

Probabil ity of occurrence: Low

Operation�Phase�

No negative impact on the cultural and archaeological heritage is expected during the operation phase.

Resources

Construction�Phase�

Potential�negative�impact�

· Increased water consumption.
· Increased consumpt ion of elect ricity and fuels.
· Increased consumpt ion of loan materials.

Sources�of� Impact�

· Installation of temporary facilities.
· Site preparat ion for future resident ial un its .
· Construction of the resid ential units and their basic infrast ructures.
· Population resettlement and payment of corresponding compensations.
· Site preparat ion in the Guajimía canal and it s tributaries.

· Water diversion for stormwater channeling works.
· Construction of stormwater channeling structures in the upper part of the Guajimía canal and its

tributaries.
· Construction of the sanitary sewer system for th e axes of the upper watershed of the Guajimía canal

and it s tributaries.
· Expansion of the water dis tribut ion networks of th eaxes of the upper Guajimía Watershed and its

tributaries.
· Construction of urban amenit ies in the strips of intervened areas.
· Exploitation of loan material.
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· Waste management during the cleaning of the channel of the canal and it s tributaries and demolitions of
the a ffe ctedhouses.

· Transportationand traff ic.
· Labor hiring.

Impact�Description�

During the const ruction phase, the demand for resources such as water (for human consumption and for
construct ion activities), e lectricity , fu els and loan materials wil l increase for the execut ion of the works and for the
oper ation of the necessary temporary fac ilities.

It is necessary to take measures for the efficient useof these resources in the construct ion phase, avoid ing their
waste.

Assessment�of�Potential�Impact�on�Resources�- �Construction�Phase�

Intensity : Medium
Nature: Negat ive

Magnitude: Moderate
Scope: Limited

Durat ion: Medium term

Probabil ity of occurrence: High

�

Assessment�of�Residual�Impact�on�Resources�-�Construction�Phase�

Intensity : Low
Nature: Negat ive

Magnitude: Minor
Scope: Limited

Durat ion: Medium term

Probabil ity of occurrence: High

Operation�Phase�

No negative impact on resources is expectedduring the operation phase.

� Closure�Phase�

It should be noted that the impacts resulting from theproject c losure phase were not identif ied or assessed in this
re port. In fact, st ructures for stormwater drainage, sanitation, drink ing water supply and urban construction are
expected to be maintained and operated continuously for sever al decades. Thi s long-li fe service makes it ver y
difficult andpotentially counterproductive to predict, at this stage, the circumstances in which project facilit ies might
eventually be dismant led. However, a full decommissioning phase i mpact assessment is recommended when
sufficient information on the decommissioning phase is available.

� Cumulative� Impact�Analysis�

This section is deve loped in order to identi fy and analyze the potential enviro nmental and social impacts of the
Storm and Sanitary Drainageof the Guajimia Canal Phase II Project, in a context that incor porates over time and
within its area of influence possible cumulati ve effects that other human activ ities and/or natural factors and
external soc ial pressures could generate, on common valued environmental and social components (VEC), of
social, sc ientific a nd profess ional interest.
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An adequate assessment of the cumulative impacts that cou ld be generated by a new activity is considered a
re levant part of environmental assessment in various standards such as Performance Standard 1 of the
Inter national Finance Corporation (IFC): Assessment and Management o f Environmental and Social Risks and
Impacts; the Safeguard Policy OP-4.01 Environmental Assessment issued by the World Bank; Annex II
"Environmental and Social Impact Assessment Report (ESIA)" included in the Recommendat ion of th eCouncil of
the Organization fo r Economic Cooperation and Development (OECD) on Common Approaches for O fficially
Supported Export Credits andEnvironmental and Social Due Diligence (the "CommonApproaches"),Apri l 6,2016 .

In add ition, the Equator Principles (November 2019) mentions thesematters, in the descripti on of the supporting
in formation shown inExhibit II: Il lustrative li st of potential environmental and social issues to be addressed in the
environmen tal andsocial assessment documentation.

The Good Practi ce Handbook on Cumulat ive Impact Assessment and Management: Guidance for the Private
Sector in Emerging Mar kets (IFC, 2015), establishes that “Cumulative� impacts� are� those� that� result � from� the�
successive,�incremental, �and/or�combined� effects� of� an�action,� project,� or �activity �(collectively� referred�to�in�this�
documen t�as�“devel opments”)�when�added� to�oth er �existing,�planned,�and/or� reasonably �a nticipated�future�ones.�
For� practical� reasons, � the� identification� and�management� of� cumulative� impacts�are� limited� to� those� effects�
general ly�recognized�as�important�on�the�basis�of�scientif ic�concerns�and/or�concerns�of�affected�communities. ”.

Likewise, that document states that “What�is �importa nt� is� that�during�the�process�of�ident ifying�environmental�and�
social� impacts�and�risks,�developers�or�project�sponsors� (a)�recognize�that�their�actions, �activities,�and�projects—
their�developments� —may� contribute� to� cumulative� impacts� on�valu ed�environmental�and� socia l� components�
(VECs)��on�which�other�e xisting�or� future�deve lopments �may�also�have�detrimental�effects,�and�(b)�avoid�and/or�
minimize� these� impacts� to� the� greatest �extent� poss ible.”�Furthermore,� sponsors� must� understand� that� their�
developmen ts�may�be�at�risk�if�the�cumulative�effects�s ignificantly�over�ecosystem�serv ices�the�project's� feasibility�
may�depend�on”. �In addit ion, it proposes carry ing out a rapid cumulative impact assessment and management
(RCIA), which involves a review of the relevant documentat ion and some consultations with affected communities
and other social agents, to determine if theactivities of aproject could significantly affect environmental and social
aspects of inter est.

Based on thedescriptions in cluded in the manual and on the information available on the design of th eStorm and
Sanitary Drainage of theGuajimía Canal and it s MainTributaries—Phase II Project, a cumulat ive impacts analys is
was produced, considering the area of influence, which is definedby the limits of the Guajimía canal wa tershed.

� Objectives�

The main objectiveof this section is to identi fy and assess thepotent ial environmental and social risks and impacts
of the Storm and Sanitary Drainage of the Guajimia Canal Phase II Project, from the perspective of the
Inter national FinanceCo rporation and theEquator Principles, over time and in th e context o fpotential effects that
other projects, actions andactivities and/or external environmental and socia l factors,mayhaveon the same VEC.

In this context, the specif ic objectives of this analys isa re:

· To identify all valued environmental and social components (VEC), which could be directly or indirectly

affected by theproject.

· To identify and select exis ting, expected and planned projects and activities and external environmenta l

and social factors that cou ld potentially have an effect on the iden tified and selected VECs.

· To identify and assess the potential environmental and social risksand impactsof theproject that are the

object of this study over time, in the context of po tential effects th at other actions, activities and projects

and/or external environmental and social factor s may haveon the same VEC.

· To iden tify the interested parties that couldbe potentially affected by the devel opment of the project.

· Present the environmental impacts of the project that could act cumulatively with the effects of other

projects or activities and describe the type of impact expected to occur on the valued components of the

ecosystem.
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� Methodology�

For the development of this analysis, we applied themethodology based on the guidelines included in the Good
Practice Handbook on Cumulative Impact Assessment and Management (IFC, June2015) for an RCIA, which in
turn considered the rev iew of relevant, exist ing and available information, suchas previous environmental impact
studies, planning documents and updatedbaseline information.

The methodology used considered the six steps defined in the IFC Handbook, whose scope is shown in Figure
7-1.

Figure�7-1:�Rapid�Cumulative�Impact�Assessment:�Six-Step�Process�

Source: Good Practice Handbook on Cumulative Impact Assessment and Management: Guidance for the Pr ivate Sector in
Emerging Markets (IFC, 2015)

� Determination�of�Spatial�Limits�

The geographical scope for the cumulative impact analysis was defined considering, the significant resources or
VECs present within the dir ect area of influence, th ei r area of influ ence and the potential extent that the of the
cumulative impacts.

Taking the foregoing into consideration, th e limit of the Guajimía canal watershed was fixed as the spatial or
geographical li mit , as defined inChapter 4 on Project Description of this document.

� Determination�of�Time�Limits�

The timescale, that is, the period of time within which the project’s impactscould cumulatewith others wasdefined
as:

· The beginning and duration of the construct ion period (3 years start ing December 2021, (see Chapter 4)
· Ten years, o nce construction is complete d
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� Identification�of�Valued�Environmental�and�Social�Components�(VEC)�

IFC's methodological guide defines VEC as those environmental and social attributes that are considered
important in the impact assessment, because they are considered relevant or of concern from a social, sc ientif ic
orpr ofess ional point of view.These may also be direct lyor in di rectly affected by the cumulative impacts generated
by the development of the Storm and Sanitary Drainage of the Guajimía Canal Phase II Project, as well as by the
projects and activ ities developed in its surroundings (area of influence), natural extreme events and social stress
factors.

The sources of informa tion for the selection of the VECsconsider ed in this cumulative impact analysis in clude the
following:

· Chapter 6 - Enviro nmental and social baseline (physical, biological and socioeconomic baseline) of this

Environmental and Social Assessment Study.

· Chapter 7 - Identification of environmental and socioeconomic impacts of this Environmental and Social

Assessment Study.

· Significant en vironmental and social conditions for potentially af fected communities,based onstakeholder

consultations.

· Social and environmental conditions identifiedas relevant during the collection of basel ine information for

the area of influence.

· Available information on significant natura l processes and even ts thatcould affect the areaof analysis for

cumulat ive impacts.

In addition, the VECs were selected based on the following criteria:

· From the identification and assessment of impacts generatedby the project .

· The possible cumulative effect on theVEC with other projects or activities.

Given the nature of the potential interactions, th e VECs that are analyzed are as follows:

o Environmental quality .
o Terrestrial habitats and flora.
o Terrestrial habitats and fauna.
o Aquatic habitats and fauna.

o Economy, employment, and livelihoods.
o Quality of l ife, health, andsafety of the community .

Table 7-6, presents amore detailed lis t of the VECs identified from the aforemen tioned information sour ces.

Table�7- 6:�Valued�Environmental�and�Social�Components�

Physical�Environment�VECs��

Environmental Quality

Physicochemical proper ties of air.
Characteristics of noise levels.
Physicochemical characteristics and structure of soils,
sensitiv ity to erosion, change in runoff regime.
Physicochemical proper ties of surfaceand groundwater.

Biological�Envi ronment�VECs�

Terrest rial Habitats, Vegeta tion and Flora
Associations of terrestrial and riparian vegetation that form
natural habitats. It inc ludes species with a particular
conservation status.

Terrestrial Habitats and Fauna
Reptiles, amphibians, birds, and mammals that inhabit the
project area, permanently or seasonally .
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Aquatic Habitats and Fauna

It inc ludes species of fish (Poeceliidae f amily), insects
(mosquito lar vae) andzooplankton.

Socio-Economic�and�Histor ical -Cultural�Environment�VECs�

Economy, Employment and Livelihoods
Local and regional economic development, employability of
the workforce, income, and livelihoods of affected
communities.

Quality of Life, Health and Safety of the
Communit y

The well-being of the population related to thei r environment,
their physica l sa fety and their perception of s ituations that may
constitute a risk to the environment and/or health, considering
the following elements: water andair qualit y, exposure tonoise
and vibrations, economic security , risk perception and
services offered to the commun ity , vehicular flow.

� Identification�of�actions,�activit ies,�projects�and�social�and�natural�stress�factors�that�
affect�VECs�

According to the IFC Good Practice Handbook “The�purpose�of�this�s tep�is �to�identify�the�totality�of�stresses�that�
determine� the�condition�of�VECs�selected.� What�is�important� (...)�i s�i dentif ication�of�the�sources�of� stress—past�
developmen ts�whose�impacts �pers ist, �exist ing�developments, �and� foreseeable� future�d evelopments,�as�well�as�
any�other�relevant�external�social�and/or�environmental�drivers. ”

The potential sources of cumulat ive impacts exis ting in the area of inf luence of the Storm and Sanitary Drainage
of th eGuajimía Canal Phase II Project were determinedconsidering proje ctsand/or activities (existing or planned)
lo cated in the area of analysis and with informat ion available. To obtain the basic information for the analys is of
projects and activ ities, the sources used were:

· Informationavailable on local development plans of government entities related to thedevelopment of the

main existing activ ities in the area.

· Public information available in digital media on the developmen t of private and public projects at the local

level.

· Information fr om the 2008 environmental impact study of the project.

The projects and activiti es in the area of infl uence likely to generate cumulat ive impacts with the Storm and
Sanitary Drainage o f the GuajimíaCanal Phase I I Project are the following:

· Residential activities andprojects, in the sector of the Santo DomingoOeste municipality, which is part of
the project's area of inf luence: these activit ies were generally identified in the area of influence, where
there is an inten se presence of structures for res idential use. Severa l (more than ten) housing projects
(building complexes) are under construction in the Municipality of Santo Domingo Oeste or at the design
stage and will be constructed in theupcoming years.

· Thesehousing projects concern the neighborhoods of Altos de Arroyo Hondo, Alameda, Manoguayabo,
Herrera, Engombe and Mirador del Oeste as well as areas near the Autopista Duarte highway.
Additionally, we identified land for sale for futurehousingprojects.

· Commercial and service activ ities in the sector of the municipality of SantoDomingo Oeste, which is part
of the project 'sarea of influence:a wide rangeof businesses were ident ified in the area of influence,some

of them converging towards shoppingmalls specifically designed to housevarious types of selling items.
· Industrial act ivit ies in th e surroundings of the Santo Domingo Oeste mun icipality, which is part of the

project's area of influence: some industrial facilit ies were located, inc luding texti le plants , brewery, plast ics
manufacture, ice cream manufacture, ice manufacture, war ehouse for c linical laborator ies, suppliers of
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construction materials, auto repair workshops, among others. Chemical and pharmaceutical industry
fac ilities,aluminumproduct factories,a clothing factory, auto repair shops and t ire repair shops, woodwork
and printingworkshops, hardware store, carwash premises and tourist cabins are present in Avenida de

los Beisbolistas. The Herrera Industrial Zone is found near the watershed limit.

· Metropolitan Off ice of Bus Services(OMSA): its purpose is to maintainand repair the local public t ransport
bus fleet, manage andcontrol bus routes, plan and organize transporta tion services.

· Storm and Sanitary Drainage of Guajimía Canal and its Main Tributaries Phase I ( in oper ation): this
project, which is in its operational stage, constit utes a fundamenta l elemen t in the adequate management

of storm and sanitary waters of part of the Guajimía canal and its tributaries.

· Construction Project of the collector , pre-treatment plant and outlet with discharge to the sea (sanitary
water s): thisact ivity is plannedas part of the Storm and Sanitary Drainage of Guaj imía Canal and its Main
Tributaries—Phase I I Project (is not part of the scopeof this study) and is to developa treatment system
for the sanitary waters generated by the neighborhoods that surround the Guajimía, Villa Aura, Las
Caobas, Buenos Aires, El Indio and La Ureña canals (approximately 300,000 inhabitants).

Themethodo logy proposedby the IFC considers events of natura l origin or external social pressures that can
alter the existing condit ions in the project development ar ea as potential sources of cumulative impacts.

Considering the information presented in the baseline of the study area, we identif ied natura l st ress events,
which could occur during the construct ion and/or operationof the project :

· Extreme weather events: (cyclones,� hur ricanes): the Dominican Republ ic, due to its position in the
Western Caribbean, is hit every year by tropical storms. The regionhas been hit by more than 40 extreme
weather events in the last 168years (NOAA's Nat ional�Hurricane�Center).

· Floods: extreme rainfall events cause the forma tion of maximum water flows, especially in the lower
altitude sectors. The area of inf luence of the project is prone to f looding due to the current limitations of

the stormwater management systemand the obstructionof channels genera ted by wasteof var ioustypes.
Although the Storm and Sanitary Drainage of Guajimía Canal and it s Main Tributaries—Phase II Project
wil l improve these conditions, they will r emain until thei r construct ion is comple ted.

As a social stressor (pr essures or external soc ial forces), the followi ng was identified:
· New set tlements: the illegal set up of newsettlements could occur during the operational li fe of the project,

in the free spaces within the banks of th e Guajimía canal and its t ributaries.�

Table7-7 presents the potential interactions of theprojects or activities likely to generate cumulative impacts with
the i dentified VECs.�
�
�
�
�



Storm and Sanitary Drainage of the Guajimía Canal Phase II
Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

256 September 2021

Table�7-7:�Potential�interactions�of�the�projects,�activities,�natural�events�and�external�social�pressures�
likely�t o�generate�cumulative�impacts�with�the�identified�VECs�

Sources�of�Impact�
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Residential activities and projects, in the Santo
Domingo Oeste municipality, within the project's
area of influence.

x x x x x

Commercial and service act ivit ies i n the Santo
Domingo Oeste municipality, within the project's
area of influence.

x x x x x

Industrial activ ities in the Santo Domingo Oeste
municipality , within the project 's a reaof influence.

x x x x x

Metr opolitan Office of Bus Services (OMSA). x x
Storm and Sanitary Dra inage of Guajimía Canal
and its Main Tributaries Phase I (in operation).

x x x x x x

Construction of the collector, pre-treatment plant
and outlet with discharge to the sea of the Storm
and Sanitary Drainage of Guajimía Canal and its
Main Tributaries—Phase II Project.

x x x x x x

Floods x x x x x x
Cyclones and hurricanes x x x x x x
New settlements x

� Current�conditions�of�the�VECs�

The current conditions of the VECs selected were presented previo usly in thi s document, in the sections related
to thedescription of the baseline information compl ied in the project’s area of inf luence.

� Cumulative�impact�assessment��

The cumulat ive impacts tha tar e likely to be generated in the VECs aredescribed in Table 7-8 through7 -13 .



AECOM Storm and Sanitary Drainage of the Guajimía Canal Phase II
Project - Update of the ESIA and RAP

Ref.: 60654897

September 2021 257

� Cumulative�Impacts�on�Environmental�Quality�

Table�7-8: Description�of�Cumulative�Impacts.�VEC:�Environmental�Quality �

Project/Activities� Cumulative�impacts�on�the�VEC:�environmental�quality

Residential�Construction�
Activities�and�Projects�

The exist ing residential activities have generated and are generating effects on
environmental quality in various sectors of the project 's area of influence, mainly
due to the high density of residential buildings and poorly planned development.
The alterations to theenvironmental qua lity of this activity are r elated toemiss ions
ofgases such as carbon monoxide, carbon dioxide andn itrogen oxide due to the
presence of vehicles. In addition, residential areas generate high levels of noise
as a result of vehicular traffic, the use of audio equipment, the opera tion o f
recreat ion centers and the occasional construction or remodeling act ivities of
s tructures. The quality of thewater resource has also been affected mainly by the
inadequate disposal ofsewage and solid waste in the canals.

Due to the fu ture constructi on of several res idential projects (approximately more
than ten) in the area of influence (planned for the next few years), we ant icip ate
an increase in vehicle emiss ions and dust generat ion, generating greater air
pollution. Noise levels and the generation of sewage and solid waste will a lso
increase during the const ruction and operat ion stages of theseprojects.

Commercial�and�Se rvice�
Activ ities�

Like the res idential construct ion activit ies mentioned above, the operat ion o f
shops also affects air qualit y due to the high influx of vehicles and trucks, which in
turn also alter the noise levels in the area. There may be untre ated wastewater
discharges into water courses in some ar eas, as well as and inadequate disposal
ofhazardous and non-hazardous waste.

As the area of influence is an urban area, there is a high probability that more
shops and service activities will be installed in the future, which wou ld increase
the effects previously described.

Industrial�Activities�

Alterat ions to the environmental quality of industrial act ivit ies may generate gas
emissions related to production processes and influx of vehicles and t rucks. In
add ition, these activities can generate high noise levels both due to machiner y
oper ating activities, construction or occasional structure remodeling of.

There maybe untreated wastewater d ischargesinto water courses in some areas,
as well as and inadequate disposal of hazardous and non-hazardous waste

Metropolitan�Office�of�Bus�
Services�(in�operation)�

The presence of a day and night flow of vehic les powered by fossil fuels implies
the emiss ion of combustion gases and high noise levels on the access routes and
parking areas, wherebuses keep their engine running.

Storm�and�Sanitary�Drainage�
of�Guajimía�Canal�and� its�
Main�Tributaries�Phase�I�(in�

operation).�

�

The operati onal phase of this project, due to the maintenance activities of the
structures and infrastr uctures, generates a slight degr adation of the air quality at
the local level and potent ial emissions of greenhouse gases. These activitiesalso
generate an increase in noise levels and the risk of soil contamination. In relation
to the water resource, there is a risk of contamination of stormwater drainage.

Construction�Project�of�the�
collector,�Pre-treatment�P lant�

and�Outlet�including�
Discharge�to�the�Sea�( sanitary�
water)�(planning�stages)�

During its construct ion stage, this project will require the use of heavy machinery
for earthmovingand cause gas emissions, increased noise levels and affect water
and soil quality.

Floods,�Cyclones�and�
Hurricanes�

Flood events brought by cyclones and hurricanes, can increase water turbidity .
Chemicals and wastes maybe drained into the canal waters.
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Project/Activities� Cumulative�impacts�on�the�VEC:�environmental�quality

New�Settlements�

The need for housing spaces for the low-income population may generate illegal
occupations at some point during the project's l ife cycle. If uncontr olled, th ese
illegal set tlements, could contribute to the deterioration of water and soil resources
due to inadequate solidwaste andwastewater management.

Project�Object�of�this�Study�

Construction�Stage:�

During the construction phase of the Storm and Sanitary Drainage of Guajimía
Canal and its Main Tributaries—Phase II Project, environmental qualit y wil l be
affected in the area of inf luence (seedetails in Chapter 7 of this document).

It is anticipated that due to the impacts generated by the project during the
construction stage, there� wi ll� be� a� cumulative� effect� of� the� alteration� on�
environmental�quality�in�the�area�of�influence.

Operation�Stage:�

During the operation stage , the project wil l generate a slight degradat ion of air
qua lity at the local level and wil l generate potential greenhouse gas emissions
during the maintenance activities of the structures,which were assessed as being
of low intensity andminor importance. However, the project wil l improveair qualit y
in the area of inf luence due to the eliminat ion of the accumul ation of garbage in
the canals and the wastewater collection and tr ansportation system that wil l be
developed. An increase in no ise levels and risk of soil contamination are also
expected due tomaintenanceactivit ies, however, they were assessed as beingof
low intensity and minor importa nce. There is also a risk of contamination o f
stormwater drainage due to maintenance activities. this risk was assessed as
being of medium intensity and moderate importance. There� is� a� risk� of�
contamination�of�rainwater�drainage�due�t o�maintenance �activit ies.�Impact�
was�assessed�as�being�of�medium�intensity�and�of�moderate�importance.�

� �Cumulative�Impacts�on�Terrestrial�Habi tats,�Vegetation�and�Flora��

Table�7-9: Description�of�Cumulative�Impacts.�VEC:�Terrestrial�Habitats,�Vegetation�and�Flora�

Project/Activities� Cumulative�Impacts�on�the�VEC:�Terrestrial�Habi tats,�Vegetation�and�Flora�

Residential�Construction�
Activities�and�Projects�

Urban growth in the project's ar ea of influence has considerablyr educed the areas
occupied by vegetation, s ince a large part of it has been cleared for the
construction of houses, commercial premises, services, and industr ial use. The
past , current project and future developments will continue to reduce natural
terrestrial habitats and flora specie densities.

Commercial�and�Se rvice�
Activ ities�

Industrial�Activities�

Storm�and�Sanitary�Drainage�
of�Guajimía�Canal�and� its�
Main�Tributaries�Phase�I�(in�

operation).�

The vegetation in parts of the banks of the Guajimía canal and its tributaries was
permanently c leared for the construct ion of the Storm and Sanitary Drainage of
Guajimía Canal and its Main Tributaries - Phase I (currently in operation).

Construction�Project�of�the�
col lector,�pre-treatment�Plant�
and�Outlet�of�the�Plant�wi th�
Discharge�to�the�Sea�of�the�
Storm�and�Sanitary�Drainage�
of�Guajimía�Canal�and� its�
Main�Tributarie s—Phase�II�

(planning�s tages)�

This project will require vegetation clearance i n some areas.
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Project/Activities� Cumulative�Impacts�on�the�VEC:�Terrestrial�Habi tats,�Vegetation�and�Flora�

Floods,�Cyclones�and�
Hurricanes�

These cli matic events, depending on their magn itude, can affect the vegetation
cover and provokedefoliati on or tree and shrub uprooting. .

Project�Object�of�this�Study�

Construction�Stage:�

During the construct ion phase of the Stormand Sanitary Drainage of the Guajimía
Canal Phase II Project, there wi ll be a disappearance of vegetation and loss of
flora in the areas to clear, modification of the species composition in the f lora
communities present and risk of introduction and eventually spread of invasive
species.

Operation�stage:�

During the operation stage maintenance activ ities could possibly deteriorate the
greenareas and gardens created and possibly bring invasive alien species (IAS) .

This�impact�on�vegetation�both�i n�the�construction�and�operational�stages�
will�add�to�the�one�generated�by�the�activities�and�projects�described�above ,�
causing�a�cumulative�impact�on�this�VEC.

� Cumulative�Impacts�on�Terrestrial�Habit ats�and�Fauna�

Table�7-10: Description�of�Cumulative�Impacts.�VEC:�Terrestr ial�Habi tats�and�Fauna�

Project/Activities� Cumulative�impacts�on� the�VEC:�Terrestrial�habitats�and�fauna�

Residential�Activities�and�
Projects�

Urban growth in the project's area of influence has considerably
reduced the areas occupied by vegetat ion, s ince a large part of it has
been cleared for the construction of houses, commercial premises,
services, and industr ial use. The current project and future
developments will contin ue to reduce natural terrestrial habitats which
will in turn contribute to a considerable loss o f fauna species.

Commercial�and�Service�
Activities�

Industrial�Activities�

Storm�and�Sanitary�Drainage�of�
Guajimía�Canal�and�its�Main�

Tributaries�Phase�I�(in�operation).�

The vegetatio n in parts of the banks of the Guajimía canal and its
t ributaries was permanently c leared for the const ruction of the Storm
and Sanitary Drainage of Guajimía Canal and its Main Tributaries -
Phase I (currently in operation) causing impacts on fauna, although no
high concentr ation exist in those areas. �

Construction�Project�of�the�
collector,�pre-treatment�Plant�
and�Outlet�of�the�Plant�with�
Discharge�to�the�Sea�of�the�

Rainwater�and�Sanitary�Drainage�
of�Guajimía�Canal�and�its�Main �
Tributaries—Phase�II�(planning�

stages)�

This project will require vegetation clearance in some areas. This will
impact terrestrial fauna habitat and specie s.

Floods,�Cyclones�and�Hurricanes�
These climatic events, depending on their magnitude, can flood and
modif y terrestrial habitats and its fauna, especially small mammals, by
dragging or dr owning.

Project�Object�of�this�Study�

Construction�Stage:�

During the construction phase of the Storm and Sanitary Drainage of
the Guajimía Canal Phase II Project, terrestrial habitat wil l dete riorate
in small cleared areas causing modifications in species composition,
fauna displacement and reduction of densities.

Operation�Stage:�
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Project/Activities� Cumulative�impacts�on� the�VEC:�Terrestrial�habitats�and�fauna�
During the operation stage some modification of the terrestrial habitats
and its associated fauna is expected.

Wit h�t he�development�of �the�project�(construction�and�operation)�
there�will�be�an�impact�on� the�habitats�and�consequently�on�the�
terrestr ial� fauna� that�remains� in� some�sections�of� the� Guajimía�
canal,�causing�a�cumulative�impact.

� Cumulative�impacts�on�aquatic�habitats�and�fauna �

Table�7-11:�Description�of�cumulative�impacts.�VEC:�Aquatic�habitats�and�fauna�

Project/Activities� Cumulative�impacts�on�the�VEC:�Aquatic�habitats�and�
fauna�

Resident ial�activities�and�
projects�

�

The anthropic activ ity in the surr oundings of the Guajimía canal
and its tributaries has considerably affected the aquatic habitat
with the high contamination of th e surfa ce waters of these
canals. The high pollutant load of these wa ters does not create
favorable conditions for the adequate development of the
aquat ic fauna.

Commercial�activities�

Industrial�activities�

Storm�and�Sanitary�
Drainage�of�Guaj imía�
Canal�and�its�Main�

Tributaries�Phase�I�(in�
operation).�

The construct ion of Phase I of the Storm and Sanitary Drainage
of Guajimía Canal project s ign ificantly modified the aquatic
habitat sincewater courses havebeen channeled. �

Construction�Project�of�
the�collector,�pre-

treatment�plant�and�outlet�
with�discharge�to�the�sea�
of�the�Storm�and�Sani tary�
Drainage�of�Guaj imía�
Canal�and�its�Main�
Tributaries—Phase�II�
(planning�s tages)�

�

The construction activities of this project may affect nearby
water bodies.

Floods,�cyclones�and�
hurricanes�

Flood events occurring in the project's area of influence, may
affect water quality (increased turbidi ty, dragging of wastes and
chemical sub stances into water courses), adding up to the
potential impacts broughtb ythe project’s construction activities.
.

�

Project�object�of�this�
study�

Construction�stage:�

During the construction stage of the Storm and Sanitary
Drainage of the GuajimíaCanal Phase I IProject, there will be a
disturbance o f the aquat ic fauna present in the canal s.

Operation�stage:�

During the operation stage although the project will improve
aquat ic habitat q uality in the Guajimía canal, particularly in the
section from Autopista 6 de Noviembre until i t flows into the
Haina River, the certain modificat ions of the aquat ic habitats
and their associated fauna due to the presence, operat ion and
maintenance of the st ructures may occur.
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Project/Activities� Cumulative�impacts�on�the�VEC:�Aquatic�habitats�and�
fauna�

I f� the� exist ing� activities,� future� projects� and� natural�
environmental� factors�described� above�coincide�with�the�
const ruction� and� operation� activities� of� the� Storm� and�
Sanitary�Drainage�of�the�Guajimía�Canal�Phase�II�Project,�
there�could�be�cumulative�impacts�on�this�VEC.�

� Cumulative�impacts�on�the�economy,�employment,�and�livel ihoods�

Table�7-12:�Description�of�cumulative�impacts.�VEC:�Economy,�employment�and�livelihoods�

Project/Activities� Cumulative�impacts�on� the�VEC:�Economy,�employment�
and� livelihoods�

Residential�activities�and�
projects�

Residential activities, as we ll as commercial, industrial and bus
service activi ties existing in the area of influence positive ly
contribute to the local and regional economy, generating
employment and improvement for the communit y's livelihoods.

The r esidenti al projects to be built in the area wil l increase
benef its to the local and regional economy, create jobs, and
improve the community's livelihoods.

Commercial�activities�
Industrial�activities�

Metropol itan�Office�of�
Bus�Services�

Storm�and�Sanitary�
Drainage�of�Guaj imía�
Canal�and�its�Main�

Tributaries�Phase�I�(in�
operation)�

The maintenance activit ies of this project contribute to the local
and regional economy, generates employment and improves
the community's liveli hoods.

Construction�Project�of�
the�collector,�pre-

treatment�plant�and�outlet�
with�discharge�to�the�sea�
of�the�Storm�and�Sani tary�
Drainage�of�Guaj imía�
Canal�and�its�Main�
Tributaries—Phase�II�
(planning�s tages)�

This project, during its construction and operati on phases (due
to maintenance work), will c reate employment and therefore
contribute to the economic activ ity in the area. These benef its
will be added to those generated by Phase II.

Floods,�cyclones�and�
hurricanes�

These climatic events could temporarily and negatively affect
local economy, s ince, by rendering sections of some roads and
access to shops andshop structures inoperable.

Project�object�of�this�
study�

The project should generate positive impacts associated to job
creation during construct ion and mai ntenance work in the
operation phase. It wil l also contribute to stimulat ing the local
economy by the purchaseof the necessary goods and services
required for the pr oject. These benefits will be added to those
created �
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� Cumulative�Impacts�on�Life�quali ty,�Health�and�Safety�of�the�Community �

Table�7-13:�Description�of�Cumulat ive�Impacts.�VEC:�Life�Quality,�Health�and�Safety�of�the�Community�

Project/Activities� Cumulative�impacts�on�VEC:�l ife�quality,�heal th�and�safety�
of�the�community�

Storm�and�Sanitary�
Drainage�of�Guaj imía�
Canal�and�its�Main�

Tributaries�Phase�I�(in�
operation).�

The benefits obtained by the population as a consequence of
the construction of Phase I of the project, which included the
channeling of a section of the Guajimía canal and the Buenos
Aires, El Indio and La Ureña tributa ries and the resettlement of
1,184 families in apartment buildings, constitute a signif icant
improvement of l ife quality, as well as in the health and safety
conditions of the communit y of the Santo Domingo Oeste
munic ipality .

Construction�Project�of�
the�collector,�pre-

treatment�plant�and�outlet�
with�discharge�to�the�sea�
of�the�Storm�and�Sani tary�
Drainage�of�Guaj imía�
Canal�and�its�Main�
Tributaries—Phase�II�
(planning�s tages)�

Once this project goes into operation, it will complement the
sanitary water treatment system in the area, ensuring that the
population lives in adequate health conditions which has direct
impact on their l ife quality.

However, especially during construction, thi s project increase
t raffic flow in the area, and disturb population movement and
thereby increase accident risk.

Floods,�cyclones�and�
hurricanes�

These climatic events may affect st ructures and vehicular traf fic
and thereby increase accident risk.

Project�object�of�this�
study�

Once the construction phase is comp lete, the threat floods,
population vulnerabili ty and water tr ansmitte d disease spread
will be reduced. Solid waste management wil l be impr oved, and
new recreational and sporting areas will be created. Hence,
gener al life quality, health and safety will be improved. Families
and economic unit s affected by the project and entitled for the
Resettlement Act ion Plan measures, will be adequately
compensated . Those entit led for resett lement i n housing units
will be granted apartments that will have better construction
quality than the homes where they currently reside, with better
access to basic drinking water and sanitation serv ices.

the other projects described above will also provide life quality
health and safety improvements for the population.

However, negative cumulati ve impacts on populat ion safety
may beperceivedwith the "Construct ion Proj ect of the collector,
pre-treatment plant and outlet with discharge to the sea with the
increase in vehicular traff ic and circulation dis turbance, if the
construction activities coincide with the constr uction stage or
certain situations during theope rational phase.

Natur al events ( floods, cyclones, and hurricanes), may cause
negat ive cumulative impacts on population safety if combined
with the const ruction phase of the Storm and Sanitary Drainage
of the Guajimía Canal Phase II Project.



AECOM Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project - Update of the ESIA and RAP
Ref.: 60654897

September 2021 263

� ENVIRONMENTAL�AND�SOCIAL�MANAGEMENT�PROGRAM���

This chapter presents a set ofmit igation and management measures tobe taken during the implementat ion of the
project to avoid, reduce, mitigate, or remedy the adverse social and environmental impacts, by order of priority ,
and according to their timelines. This inc ludes multiple policies, procedures, practices, management plans and
other necessary act ions. In addit ion, the chapter describes the desire d outcomes as measurable events to the
possible extent , such as performance indica tors, targets or acceptance criteria . that can be tracked over defined
periods of time perio ds. It also indicates the necessary resources, inc luding budget and responsibilities that are
required for the implementat ion phase. That be ing said, it is important to note that the buyer/project sponsor should
id entify cruc ial measures and actions in compliance with applicable laws and regulations in order to meet the
in ternational standards that are applied to theproject.Further, themanagement progr am includes anAction Plan,
which is subject to on-going reporting and updat ing and to community disclosure by the people affected by the
project.

The Environmental and Social Management Program (ESMP) is composed of prevent ive, mitiga tion and
re storationmeasures or compensation for the environmental and soci al impacts identified for the Stormwater
and Sanitary Drainage of the Guajimía Canal Phase II Pr oject.

This ESMP is integrated and aligned with the project's Environmental and Social Management Policy.

The ESMP i s compatible with the provisions of the Enviro nmental Laws and Regulations of the Dominican
Republic, as well as with the Environmental and Social Sustainabilit y Performance Standar ds (Table 8-1) and
the IFC Guidelines on Environment, Health andSafety.

Table�8-1:�IFC�Performance�Standards�on�Environment al�and�Social�Sustainabil ity�

Performance�Standard�
Number�

Content�

PS 1
Evaluationand management of environmental and
social risks and i mpacts.

PS 2 Work and working conditions.
PS 3 Resource ef ficiency and pollution prevent ion.
PS 4 Community health and safety.
PS 5 Land acquis ition and involuntar yr esettlement.

PS 6
Conservationof biodiversity and sustainabl e
management of l iving natural resources.

PS 7 Indigenous peoples (*).
PS 8 Cultural he ritage.

Note: The PS 7 performancestandard does not apply to the project, consider ing that thereare no Indigenous Peoples in the
Domin ican Republic.

The programs and plans that a re part of the ESMPa re presented in Table8-2:

Table�8- 2:�Program�and�plans� that�are�part�of�the�ESMP�

Subsection Program/Plan
8.1 Program of preventive, mitigation and compensat ion

measures
8.2 Moni toring program
8.3 Resettlement Action Plan
8.4 Stakeholder engagement plan
8.5 Complaints mechanism
8.6 Environmental education plan
8.7 Health and safety management plan
8.8 Community Safety and Health Plan
8.9 Emergency preparedness and responseplan
8.10 Decommissioning plan
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TheseESMP programs or plans are divided into sever al subprograms. Eachsubprogram includes the following:

· Impacts addressedby the subprogram
· Objective.
· Measur es to be implemented.
· Performance indicators.
· Goals.
· Stakeholders responsible for the execution of tasks.
· Supervisor(s).
· Place of implementation of the measures.
· Frequency of follow-up.

· Deployment time.
· Associated costs.

The specific and/or detailed targets for the established indicators will be established during the planning of the
project activ ities and may be modifiedas the construction and operation stages of the project progress.

The subprograms of the Monitoring Plan inc lude the following:

· Impacts addressedby the subprogram objective.
· Measur es to be implemented.
· Indicators or parameters to be measured goals.
· Important stakeholders for the executio nof tasks.
· Supervisor(s).
· Methodology and technology used.
· Monitoring s ites
· Monitoring frequency.
· Deployment time.
· Associated costs.

The Settlement Management Plan con templates:

· Brief description of the process.

The Stakeholder Engagement Plan inc ludes the following:

· Objectives.
· Stakeholder participation program.
· Resources and responsibilities.
· Implementation costs.

The Comp laints Mechanism includes:

· Personalized mediation.
· Courts of law.

The Environmental EducationPlan inc ludes:

· Existing programs, strateg ies, policies andguidelines.
· Types of t raining r equired.
· Development of the training package.
· Appr opriate instructional methods.
· Training records.
· Evaluation of the effectiveness of training.

The Health and Safety Management Plan includes:

· Objectives.
· Legis lation and procedures.
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· Health and safety management policy.
· Responsibilit ies.
· Monitoring and supervision.
· Health and safety education plan.
· Risk prevent ion and protection plan.

The Safety and Health Plan for the community contempla tes:

· Objectives.
· methodology.
· Safety andhealth management policy for the community.
· Responsibilit ies.

· Monitoring and supervision.
· Health and safety education plan for the community .
· Plan of prevention and protection of risks for the community .

The Emergency Preparedness and Response Plan inc ludes:

· Main objectives of theemergency preparedness and response plan.
· Emergency preparedness and response plan strategy.
· General measures of the emergency preparedness and response plan.
· Measur es for action in the face of accidents.
· Measur es for natural disasters.
· Measur es for technological disasters.

The Decommissioning Plan includes:

· Summary of the content.
· Decommissioning activ ities.

Environmental�and�social�policy��

The environmental and socia l policy of the Stormwater and Sanitary Drainage of the Guajimía Canal Phase II
Project , is described be low:

· Systematic compliance with the environmental leg islation enforced by the DominicanRepublic and by the
internat ional environmental agreements and conventions to which the country is a signatory.

· Rational and sustainable use of natural resources.

· Minimize the environmental impacts and risks for the population and worker s causedby the development
of the project through the application of theEnvironmental and Social Management Program (ESMP).

· Development of actions regarding education, dissemination and environmental information for the
workers of the project and the surrounding community.

· Establish mutual commitments with the community, related to the minimizat ion of theeffects on the
environment.

· Implementation of measures to promote sustainable development and adaptat ion to climate change.

· Ensure that the differen tcontracting compan ies participating in the project comply with Dominican
environmental and labor legislationas well as the project's ESMS.

· Cont inuous evaluationof the ESMP inorder to ident ify environmental i mpacts or risks not prev iously
identifiedand apply measures for their mitigation or correction.

Organizational�and�competence�capacity��

The organizational chart of the Stormwater and Sanitary Drainageof the Guajimia Canal Phase II Project is
presented in Figure 8-1.
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Figure�8-1:�Organizational �chart�of�the�Stormwater�and�Sanitary�Drainage�of�the�Guaj imía�Canal�Phase�II �
Project. �

Responsibilities�

Responsible for the compliance with the Environmental Policy and the Environmental and Social Management
Program (ESMS), during the construct ion and operationphase of the project, is the Director of Stormwater and
Sanitary Drainage o f theGuajimía Canal Phase I I Project of the Cor poration of Aqueducts and Sewers
(CAASD) .

The Project Dir ector will have the support of theEnvironmen tal and Social Management and the Monitoring and
Evaluat ion Management of the CAASD (see Figure 8-1) whowill be responsible for supervising the compliance
with the measure s of theprogram of preventive measures, mit igation and compensation in the construct ion and
oper ation phases and the execution of theacti vities of the monitoringplan in both phases.

During the construct ion phaseof the work, th e CAASD will ensure that the main contractor (Helios Group) and the
sub-contractor companies execute the correspond ing measures within the ESDP. For these purposes, clauses
re lat ing to the obligation to comply with the ESMP will be established in the contracts with these companies,
establishing possible sanctions for non-compliance.

Costs�

The costs of execution of the p rogram of preventive measures, mitigation and compensation in the construction
phaseare included in the work ing budget, so they will be borneby the contr acting companies.
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The costs of implementing the program of preventive measures, mit igation and compensati on in the opera tion
phaseare included in the operating expenses of the work and will be covered by theCAASD.

The costs of the monitoring planwill be coveredby the CAASD in both the construct ion and operation phase. This
monitoring cost amounts to USD$�78,040.00 per year in the construction phaseand USD$�63,800 per year in the
oper ation phase (the refer ence date being July 2021).

� Program�of�preventive�measures,�mitigation�and�compensation�

This section presents the management measures that wil l allow to avoid, mitigate or compensate for the negative
impacts that were identified in Chapter 7. Management measures to enhance the effects of positive impacts ar e
also inc luded.

The ESMP will apply to the entire organization, including the main contractors and suppliers over which the
organization has control or i nfluence, or to specific locations, facilities or act ivit ies.

The hierarchyof measures toaddressthe identified risks and impactswill give priority to the prevent ion of impacts
over measures to minimize them. When res idual impacts persis t, measures will be included to restore or
compensate them, provided that it is technically and financi ally feasible. The hierarchy of measures is as follows:

1) Prevention measures
2) Minimizationmeasures
3) Restorat ion or compensation measures
4) Mit igation and performance measures

� Program�of�preventive�measures,�mitigat ion�and�compensation�for�the�construction�
phase�

Below are thepreventive, mitigation and compensation measures organizedby sub-programs to be
implemented during thepre-construction andconstruction phases of the project. A summary table of these
measur es is presented in Annex 11.1 (Matrix11-1).

� Sub-program�of �measures�for�the�protection�of�air�quality�and��noise�pollution���

Impacts�to�which�the�subprogram�is�directed:��

· Temporary deteriorationof air quality .
· Contribution to climate change by theemiss ion of greenhouse gases.
· Increased noise levels at the local level.
· Disp lacement and reducti on of fauna, causedby dust and noise caused by construction activities, mainly

by personnel, equipment andmachinery.
· Increased str ess of the populat ion due to noise, dust and air po llution and the unforeseen events

generated by works of this magnitude in their environment.

Objective:�

Avoid ormitigate the impacts that may be caused by the actions of the construct ion phaseof the project , on the
qual ity of the air and thenoise level at the local scale .

Measures�to�be�implemented:��

· Wett ing of non-stabilized materials and exposedsoils if dust generation is v isible.
· Storage of aggregates in piles and covered with tarpaulins.
· Cover the cargo of aggregates, waste and debris transported in t rucks.
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· Keep equipment and machinery in good working order, including brakes, silencers and catalysts.
· Electricity generators, vehicles and machinery must be switched off when not in use.
· Restric tion of the speed of equipment and vehicles to 25 km/h on unpaved roads.
· Establishment of daytime hours (7:00am to 6:00 pm) for the execution of construct ion activ ities.
· Use existing quarries or loan banks.
· Minimize the amount of loan material.
· Construction of the works of theproject by sectio ns.
· Installation of the drinking water pipes and the storm and sanitary sewerage pipe s parallel to the canal

riverbed.

Performance�indicators: ��

· Noise levels in db (A)
· Concentrationof particles suspended in the air (Total suspended partic les (PST), particles fraction PM-10

and Partic les fractionPM-2.5 in μg/Nm3)
· Amount of irrigations performed per month.

· Percentage of equipment and vehic les with up-to-date maintenance.
· Number of quarries or loan banks used.

· Number of sect ions under construction.

Goals:� �

· Noise levels below the maximum limits established by the Environmental Standard for No isePro tection
(NA-RU-001-03).

· Concentrationof particles suspended in 24hours below the maximum limits established by the
Environmental Technical Regulation on Air Quality.

· Specific goals will be set during the planning of the project's construction activ ities.

Responsible�for�execution : Contractors.

Supervisor : Environmental Technician of the Environmental and Social Management o f the CAASD.

Place�of�implementation�of�the�measures : In the canals where thework wil l take place (Guajimía, Villa Aura,
Las Caobas andnon-interventi on sections of the canal s of Buenos Aires, El In dio and La Ureña), lots where the
re sidential units will be built , temporary facilities of the work, quarries or benches where thematerials will be
extracted and in the access roads.

Frequency�of�f ol low-up: Semi-annual.

Implementation�t ime: The measures of this subprogram will be implemented throughout the construction
phase.

Associated�costs: The costs of implementing this subprogram are included within the budget o f the work.

� Subprogram�on�measures�for�soi l�prot ection�

Impacts to which the subprogram is directed:

· Soil erosion at the edges of the canals by reprofil ing actions.
· Soil compaction.
· Soil contamination on the banks of the canals.

Objective:�

Avoid or reduce the effects that the action sof these phases of pre-constructionand construct ion of theproject
may cause on the soil element .
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Measures�to�be�implemented:��

· Re-prof ilingof s lopes with the appropriate slope according to the design.
· Coat ing of the slopes of th e section of the canal where the re-profi lin g will be carried out ( by means of

the sowing of stabiliz ing plants of the soil) to control th eeros ion in the times established according to the
schedule.

· St rictly restrict transportat ion to identified access roads.
· Avoid enabling access roads in areas with steep slopes.
· Avoid construction activities in areas where soils are highly saturated.
· Keep equipment and machinery in good working order, including brakes, silencers, and catalysts .
· Development and implementation of an appropriate strategy for the management of hazardous and non-

hazardous solid waste (see subsect ion 8.1.1.3).
· Development and implementation of the Emergency Preparedness and Response Plan, which includes

measur es for preventionand action against hydrocarbon leaks.

Performance�indicators: ��

· Percentage of area of slo pes with coating.
· Percentage of equipment and vehic les with up-to-date maintenance.
· Volume (m3) of solid waste in soils at non-established sites.

· Area of soils contaminated by oil spills.

Goals:� �
· Al l areas (100%) of the slopes with coating at the end of the work.

· Al l (100%) equipment and vehicles with up-to- date maintenance
· Absenceof solidwaste on soils at non-established sites.
· Absenceof soil area contaminated by oil spills.
· Al l (100%) the events of oil spills on the site collected.

Responsible�for�execution: Contractors.

Supervisor: Environmental Technicianof the Environmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures: Edges of the canals where the works will take place (Guajimía,
Villa Aura, Las Mahogany and non-intervening sections of the canals of Buenos Aires, El Indio and La Ureña),
lo ts where the resident ial units will bebuilt, temporary facilit ies of the wor k, access roads.

Frequency�of�f ol low-up: Semi-annual.

Implementation�t ime: The measures of this subprogram will be implemented throughout the construction
phase.

Associated�costs: The costs of implementing this subprogram are incl uded within the budget of the work.

� Subprogram�on�Solid�Waste�Management�Measures�

During the construction phase of the S tormwater and Sanitary Drainage of the Guajimía Canal Phase II Project ,
non- hazardous and hazardous waste will be generated. Non -hazardous waste includes household waste
generated by the workers of the construction s ite, waste result ing from the cleaning of the canals, waste from
clearing and excavations, debris from demolitions and construction activi ties, among others. Hazardous waste
can inc lude welding butts, paint packagingand solvents, among others. The amount to be generated from this
type of waste will be very low, considering the type of materials to behandled on site.



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

270 September 2021

Impacts�to�which�the�subprogram�is�aimed:��

· Soil contamination on the banks of the canals.
· Modification of the quality of surface water in the canals.
· Disturbance of the aquatic faunapresent in the canals.
· Temporary degradation of the landscape on the site.

Objective:��

Avoid negat ive impacts on the environment (soils , water quality, aquatic fauna, landscape, among other s), which
could cause inadequatemanagementof hazardous andnon-hazardoussolidwaste during the construction phase
of the work through the development and application of an adequate strategy for the management of hazardous
and non-hazardous solid waste.

Measures�to�be�implemented:��

· Spaces for the storage of solid wastewith several compartments, intended for non-hazardous, r ecyclable
and hazardous waste, wil l be enabled in the temporary facil ities of the work.

The management that wil l be given to each type of waste in the work is described below.

Householdwaste:

· Thegeneration of household solid wastewil l be reducedas far as possible (e.g.by using reusable utensi ls
and packaging for fo od supply and measures rather than disposable, by not printing documents
unnecessarily or by using both sides of the sheets of paper in the offices of th e construct ion s ite).

· Options for the reuse of householdwaste on site wil l beevaluated.
· Trash cans or tanks of 55 gallons with plastic covers wil l be placed in the different points in the temporar y

facilit ies of the work for the collect ion of domestic solid waste (offices, bathrooms, employee canteens).
· Differentiated and identified trash cans or tanks will be placed for the collection of recyc lable or reusable

household waste in the places where these are generated (for example, papers in the offices).
· Household waste will be collected periodically from the trash cans or tanks and transferred to the

corresponding compartment in the soli dwaste storage area.
· Thenon-recyclable and reusable domest ic waste will be removed daily in trucks of the City Council of the

Municipality of Santo Domingo Oeste, for transfer to the Duquesa landfill .
· Recyclablewaste tha tcannot be reusedonsite will be sold to a manager who is authorized by theMinistry

of Environment and Natural Resources, with a f requency of withdrawal that will vary depending on the
volume generated.

· A monitoring record shall be maintainedof the volume of each type of household wastegeneratedand the
frequency of removal.

· Targets will be set to reduce waste generation or increase the percentageof recycled waste.

Waste result ing from the Cleaning of the Canals:

· Thewaste resulting fromthe work of cleaning the canals will be stacked in an area previous ly defined and
delimited by ribbons and stakes, where they do not interfere with th e work of the work, do not cause
prejudice to third parties, cannot be dragged by rain or wind, nor can hinder the normal runoff of surface
water.

· Thedebris will be lef t stacked in the designated area so that it drains unt il it is dry.
· Thewaste will be transported in trucks owned by the cont ractor of the project to the Duquesa landfi ll.
· Lorries used to transport waste must be covered with tarpaulins to prevent their dispersion along the way.

Materials result ing from Clearing:

· The materials resulting from the clearing will be stacked in an area previously defined and delimited by
tapes and stakes, where they donot interfere with thework of the work,do not cause harm to third parties,
cannot be draggedby rain or wind, or can hinder the normal runoff of surface water.

· The topsoil or b iomass may be separated from thesoil material.
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· The landcan be stored for later use in gardening in the urban amenit ies of theproject. The batteries should
be coveredwith tarpaulins to prevent their dispersion.

· The topsoil will be moved to trucks owned by the contractor of the project to the Duquesa landfill .
· The f requency of withdrawal will bedefined based on the volumes generated.
· A record shall be maintained to monitor the volume of waste resulting from the removal and the f requency

of removal.

Excavationmaterial:

· The excavation materials generated in the const ruction will be stacked in an area previously defined for
these purposes and de limitedby ribbons and stakes, where theydo not interferewith the work of the work,
do not cause harm to third parties, cannot be dr agged by rain or wind, or can hinder the normal runoff of
surface water.

· They must be covered with tarpau lins held by weights to avoid dispers ion by the effect of thewind.
· They may subsequently beused for fillings within the samework if the characteristics of thematerialsallow

it.
· The unusable excavation materials wil l be t ransported in trucks ownedby the contractor of the project to

theDuquesa landfill.
· The f requency of withdrawal will bedefined based on the volumes generated.

Rubble:

· Thedebris generatedas a result of the demolit ion and construction of the works will be stacked in an area
prev iously defined for these purposes and de limited by ribbons and stakes, where they do not interfere
with the work of the work, do not cause harm to third parties, cannot be dragged by rain or wind, or can
hinder the normal runoff of surface water. They may also be placed in special containers for this type of
waste. Thedebris must be stored separately from the rest of the waste.

· Materials that can be reused or recycled such as wood, metal elements, cardboard, among others, will be
separated manually.

· Reusable or recyclable materials will be stored in th e corresponding compartments in the solid waste
storage area in the temporary facilities of thework.

· Theunusablematerials will be transferred in trucks owned by the contractor of the project to the Duquesa
la ndfill where the Adminis trative Commission of this landfill and the City of Santo Domingo Norte enabled
an area for the deposit of this type of waste (ht tps://www.diariolibre.com/actualidad/ciudad/crean-espacio-
en-duquesa-para-residuos-de-construccion-EA27051702). Lorries must be adequately covered with
tarpaulins to avoid dispersion along the way.

· The f requency of withdrawal will bedefined based on the volumes generated.
· Trucks transportingdebris must have the t ransport s tubs and material canisters issued by theVice-Ministry

of Soils and Water.
· A control record shall be maintained of the volume of debris generated removed and the f requency of

removal.

Management of Hazardous Solid Waste:

Hazardouswaste will be gener ated mainly as a resultof th e construction act ivit ies of thenew apartment buildings.
For the management of hazardous solidwaste during the construct ion of the project, the following procedure will
be carried out:

1) A container-van wil l be installed that will be located in the temporary facil ities of the work on the site where
the residential unit s will be built, in which the hazardous waste wil l be deposited.

The container will be located more than 100 m from the canals and wil l be organized ins ide according to
the types of hazardous waste that will be generated in the construction phase of the project. It must have
adequate ventilation either natural or forcedand be identif ied with th e corresponding safety s ignage.

2) The generationof hazardous waste on the sitewill be avoidedor reduced to the minimum possible.

3) Deposit each type of waste in independent conta iners which will be labeled in a clear, legible and indelible
way. These containers shall be stored in the compartment intended for hazardous waste in a container-
van, considering the characteristics of the materia ls to be stored (which ar e not incompat ible).
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4) Hazardous waste may not be stored for more than six (6) months.

5) The removal of the hazardous solid waste generated in the project will be carried out by a company
accredited by the Minis try of Environment and Natural Resources that wil l be responsible for its final
disposal .

6) A control record of the volume of each type of hazardous waste generated removed and the f requency of
removal wi ll be maintained.

The management of the different types of hazardous solid waste will be as follows:

Packaging�of�Paints �and�Solvents :

· A space in the container- van will be allocated and marked.
· Containers shall beplaced for temporary storage.
· Paint and solvent contain ers can be used before disposal formixing or other operations.
· Thepaint on the containers must be dry, before disposal.
· Use the leftover paint in small amounts to apply a layer of a similar color.
· Use the same solvent for cleaning and for formulation.
· Reuse solvent that is not complete ly depleted; let it decant for a few hours in such a way that dirt is

deposited on the bot tom and use the supernatant for the c leaning of brushes and surfaces that do not need
a virgin solvent.

· Clean brushes after use and surfaces immediately staining paint, to save significant amoun ts of solvents.
· Before opening another container of paint or diluent make sure that the paint in the container that is in use

is exhausted.
· Do not mix paint and solvent containers or used brushes with other hazardous waste.
· Do not mix paint and solvent containers or used brushes with non-hazardous waste.

Welding�Butts:

· A space in the container- van will be allocated and marked.
· They will be stored and when you have a considerable amount they will be put together in a container and

a concrete emp ty ing will be done so that they are inside.

Performance�indicators: ��

· Volume (m3) of non-hazardous waste generated
· Percentage of recyc led waste
· Frequency of removal of waste
· Volume (m3) of hazardous waste generated and percentage withdrawn per manager accredited by the

Minis try of theEnvironment andNatural Resources, frequency of withdrawal.
· Volume (m3) of solid waste in soils.
· Volume (m3) of solid waste in the canals.

Goals:� �

· Reduction of 5% of the volume of wastegenerated.
· Minimum frequency of removal of household waste on adaily basis.
· Minimum frequency of removal of hazardous waste every six months.
· 25% of recyc lednon-hazardous waste.
· 100% of hazardous waste removed by accredited manager s.
· Absenceof solidwaste in soils .
· Absenceof solidwaste in the canals.
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Responsible�for�execution: Contractors.

Supervisor: Environmental Technicianof the Environmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures: I n the canals where the wo rks will t ake place (Guajimía, Villa Aura,
Las Caobas andnon-intervening sections of the canals of Buenos Aires, El Indio and La Ur eña), lots where the
re sidential units and tempor ary facil ities of the work wi ll be built.

Frequency�of�f ol low-up:�Monthly.

Implementation�t ime: Phaseprior to constr uctionand throughout the construction phase.

Associated�costs: The costs of implementing this subprogram are inc luded withi n the budget of the work.

� Subprogram�on�Measures�for�the�Protection�of�Water�Resources�

Impacts�to�which�the�subprogram�is�aimed:��

· Modification of the quality of surface water in the intervened canals.
· Modification of the parameters of the storm drainage of the canals in the process of intervention.

Objectives: To avoid or r educe the effects on water qual ity that may have the actions of these phases of pre-
construction and const ructionof the pr oject.

Measures�to�be�implemented:

· Limit the number of access roads over the canals.
· Establish and implement strict procedures for water works.
· Development and implementation of an appropriate strategy for the management of hazardous and non-

hazardous waste (see subsection 8.1. 1.3).
· Store hazardous materials more than 100 m from thecanals.
· Do not refuel or repair equipment in the project area.
· Development and implementation of an Emergency Preparedness and Response Plan, which includes

measur es to prevent and respond to fuel and lubricant leaks.
· Placement of portable toilets for the useof construction workers.

· Construction of the works of theproject by sectio ns.
· Remove waste from canals that hinder normal runoff fr om surface water.
· Avoid undertak ing work in areas subject to floods or floods.
· Carry out regular maintenance of the tracks andwork areas in order to avoid the formation of grooves,

parapets and mounds that would hinder natural runoff.
· Orient rainwater and drainageso that it passes around work sites.
· At the end of thework remove any temporary installation which has served to divert water or cross

watercourses.
· Comply with the design parameters of the project , in terms of the construction of the storm drainage of

the canals.

�

Performance�indicators: ��

· Water quality parameters of the canals (see Table 8-5 in the monitoring program).
· Number of access roads built over the canals.
· Volume (m3) of solid waste in the canals.

Goals:� �

· Water quality parameters that comply with the standards established by the Environmental Standard on
Surface and Coastal Water Quality.

· Maximum planned number of access roads built over the canals.
· Absenceof solidwaste in the canals.



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

274 September 2021

Responsible�for�execution: Contractors.

Supervisor: Water Quality Technic ian o f theEnvironmental and Social Management of th eCAASD.

Place�of�implementation�of�the�measures: I n the canals where the wo rk wil l take place (Guaji mía, VillaAur a,
Las Caobas andnon-intervening sections of the canals of Buenos Aires, El Indio and La Ur eña)

Frequency�of�f ol low-up: Semi-annual.

Implementation�t ime: Phaseprior to constr uctionand throughout the construction phase.

Associated�costs: The costs of implementing this subprogram are incl uded within the budget of the work.

� Subprogram�on�Vegetation�Protection�Measures�

Impacts�to�which�the�subprogram�is�directed:��

· Disappearance of vegetat ion and loss of f lora in the areas where clearings wil l be carried out.
· Modification of the composit ion of species in th e f lora communities present in the project area.

· Introduction of invasive species and risk of spread.

Objective:��

Minimize the negative impacts on vegetation because of the constructive actions of the project and improve the
conditions of theexisting secondary forest south of the 6 de NoviembreHighway.

Measures�to�be�implemented:��

· Restric t clearing to strictly necessary areas.
· Delimit all specimens of fl ora belonging to protected or threatenedspecies, to keep them in their places

or replant them if it is not possible.
· Theprotected or threatened species found in the project area that are inc luded in the International

Convention on Trafficking in and Trade in Endangered Species (CITES) or the National Red List are as
follows: Mamón, Annona reticulata ( EN); royal palm, Roystonea borinquena (VU); Corozo, Mahogany,
Swietenia mahagoni (VU); Palm cana, Sabal domingensis (VU); Gri gr i, Bucidabuceras (VU); Jagua,
Genipa americana (EN); Caimito, Chrysophyllum cainito ( EN); Olivo, Simarouba ber teroana ( VU);
Ceiba, Ceiba pentandra (EN); Cedar, Cedrela odorata (EN).

· Creationof green areas as part of theurban finishing works of the project.
· Planting of native and endemic species in thegreen areas created.
· Establish biological corridors in the canals that ar e tubed that connect thewest zone (closest to the

Green Belt) with the most urbanized areas.
· Improve the conditions of the existing secondary forest south of the 6 de Noviembre Highway by planting

native and endemic species.

Performance�indicators: ��

· Number of plants of protectedor threatened species conservedor t ransplanted.
· Number of indiv iduals sown.
· Number of species sown.
· Number of sown individuals belonging to native or endemic species.

Goals:� �

· Plannednumber of plants of protected or threatened species to conserve or transplant.
· Plannednumber of individuals to plant .
· Plannednumber of species to plant.
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· At least ten (10) native and/or endemic species planted and growing in the green areas created and in
the secondary forest southof highway 6de Noviembre.

Responsible�for�execution: Contractors.

Supervisor: Environmental Technicianof the Environmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures: Surroundings of the canals where the work will takeplace
(Guajimía, Villa Aura, Las Mahogany and non-intervening sections of the canals of Buenos A ires, El Indio and
La Ureña),ex ist ing secondary forest south of the6 deNoviembre Highway, green areas that are pa rt of the
urbanamenities of the project.

Frequency�of�f ol low-up: Semi-annual.

Implementation�t ime: Durin g the entire construction phase.

Associated�costs: The costs of implementing this subprogram are incl uded within the budget of the work.

� Subprogram�on�Measures�for�the�Protection�of�Terrestr ial �and�Aquatic�Fauna�

Impacts�to�which�the�subprogram�is�aimed:��

· Fragmentation and degradation of the terrestrial habitat in the small areas where clearing will takeplace.
· Disp lacement and reducti on of fauna, causedby dust and noise through const ructionactivities, mainly by

personnel, equipment and machiner y.
· Modification of the species composit ion in the fauna communities present in the project area.
· Disturbance of the aquatic faunapresent in the canals.

Objectives:��

Protect terrestrial andaquatic fauna during the construction phaseof the work.

Measures�to�be�implemented:��

The measur es to be implemented for the protection of fauna are as follows:

For terrestrial fauna:

· Prior to construction, an exploration of the lagoon area should be carried out to detect the presence of
specimens of Trachemys stejnegeri or Jicotea, which, being slow-moving reptiles, are easy to capture.
Thecaptured specimens must be transferred to the areas of abundant vegetat ion of the Guajimía canal,
whichare located in the existing secondary forest southof the 6 de Noviembre Highway. If specimens of
fauna are detectedduring the constructionactions, the workers must havespecif ications for the
management and transfer of this and other species.

· St rictly prohibit hunt ing or harassment of any species or damage to nests and eggs.
· Limit the access of workers andvehicles only to the construction areas or activities or fac ili ties related to

theproject. Acti ons that cause impacts on adjoining land outside the established construction limits wi ll
be avoided.

· Comply with the subprograms on measures for thep rotection of air qualit y and the sound environment
(see subsection 8.1.1.1).

For aquatic fauna:

· Limit the number of access roads over the canals.
· Establish and implement strict procedures for water works.
· Development and implementation of an appropriate strategy for the management of hazardous and non-

hazardous waste.

· Construction of the works of theproject by sectio ns.
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For Terrestrial andAquatic Fauna:

· Instruct construction workers on the importance of wildlife protection measures.
· Develop teaching materials about the importance of terrestrial andaquat ic fauna, protected and

threatened species and the role of theGreenBelt of the city of Santo Domingo that canserve as a basis
for training with construction staff and the communit y.

· To provide training workshops to the construction site staff and to the communities surrounding the
communities in th eproject's area of direct influence.

Performance�indicators: ��

· Number of specimens of fauna transferred.
· Number of teaching materials developed.
· Number of training workshops held.
· Number of trained construction workers.
· Number of community member s trained.

Goals:� �

· Number of specimens of fauna found.
· Programmed number of teaching materials to be developed.
· Scheduled number of trainingworkshops to deliver.

· Al l wor kers t rained in measures for the protect ion of terrestrial andaquatic fauna.
· Scheduled number of community members to train inmeasures for the protection of terrestrial and

aquatic fauna.

Responsible�for�execution:�Contractors.

Supervisor: Environmental Technicianof the Environmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures: Throughout the project area, especially in the area of theGuajimía
canal in the section between Autopista 6 de Noviembre and its mouth in the Haina River.

Frequency�of�f ol low-up: Semi-annual.

Implementation�t ime: Durin g the entire construction phase.

Associated�costs: The costs of implementing this subprogram are incl uded within the budget of the work.

� Subprogram�on�Social�Management�Measures�

Impacts�to�which�the�subprogram�is�directed:��

· Af fectation of land properties.
· Nonconformities of the population that wil l be resettled.
· Destruction of homes and other buildings located on the banks of the canals that will be intervened.
· Damage toexisting infrastructure (roads, drink ing water supply, sewage col lection, among others).
· Increased traffic and traffic disruption .
· Disruption of commercial andserviceactivity .
· Risk of interruptionof the subsistence act ivit ies of th e inhabitants in the area of influence of theproj ect.

· Modification of life habits.
· Generationof conflicts related to compensation to tenants, homeowners, shops, workshops, among

others.
· Generationof tensions due toproblems in the interacti on of the communities with theworkers of the

work.

· Generationof tensions in the neighborhoods of the areaof influence of theproject due to the low or low
awardof jobs and service contracts to residents, worke rs and professionals of these neighborhoods.

· Marginalization of women in theprocess of compensat ion to tenants and owners of homes, shops,
workshops, among others.
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· Possible interruption of subsistence activ ities in the project's area of influence.
· Increased marginalization and risk levels of vulnerable groups.
· Creationof temporary j obs.
· St imulation of the local economy through thepurchase of local goods andservices.

Objectives:�

Avoid conflicts in the population of the communiti es of the area of d irect inf luence of the project derived from the
re settlemen t process, minimize the inconvenience and affectations in these communities as a result of the
constructive actions of the project and transport of materials and maximize the positive effects of the proj ect for
the local populat ion through the creation of temporary jobs and the demand for goods and services for the
construction of the work.

Measures�to�be�implemented:��

· Construction of housing solutions for theent ire af fectedpopulation.
· Location of housing solutions (apartment buildings) for the affected population in an area of the city close

to where they currently reside.
· Limit the number of homes to be r esettled to those located in the intervention area of the canals.
· Implementation of resettlement actionp lan (PAR).
· Involve community leaders in the resett lement process.
· Involve women community leaders in the resettlement pro cess.
· Communicate with communities effectively.
· Financially compensate thebusiness owners affected by the construct ion of the works.
· Construction of drinking water line and storm sewerage and sanitary parallel to the channel of the canal.

· Plan construction activ ities in collaboration with local authorities to min imize damage toexisting
in frastructure.

· Rehabilitate damaged infr astructure after construction.
· St rictly restrict transportat ion to identified access roads.
· The t ransport of buildingmaterials and debris should be donea t low-traff ic times.
· Notify residents and business owners in the vicin ity of the canals about the const ruction scheduleof the

works.
· Compliance with the construction scheduleof the work.
· Implement a complaint andclaims reporting mechanism that is accessible to the local populat ion.
· Implement human resources polic ies that favor thehiri ng of local labor.
· Encourage the hiring of work ingwomen.
· Implement train ing subprograms todevelop local capacity .
· Disclose information about newly created business opportunities.

Performance�indicators: ���

· Number of owners or tenants whose homewas destroyed by the construction of the work.
· Number of resettled landlords or tenants.

· Percentage of owners or tenants of affected homes compensated.
· Number of business owners whose premises were destroyed.
· Number of financially compensated business owners.
· Percentage of f inancially compensated business owners.
· Number of complaints received from community members.
· Number of complaints invest igated and answered to community members.
· Number of workers hired for the construct ion of theproject.
· Percentage of contract workers belonging to th e communities in the project's areaof influence.
· Percentage of contract workers who are women.
· Number of training activ ities provided to develop local capacity.
· Number of contracts with local commercia l establishments for the supply of products and serv ices to the

project.

·
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Goals:� �

· 100% of the owners or tenants of homes that were affected compensated.
· 100% of the business owners who wer eaffected compensated.
· 100% of the complaints received answered in no more than 45 days.
· Plannednumber of worke rs to hire for the construction stageof the project.
· Plannedpercentage of workers to hire belonging to the communities in the area of influence of the

project.

Responsible�for�execution: Contractors and Environmental andSocial Management of th e CAASD.

Supervisor: Social Manager of the Environmental andSocial Management of the CAASD.

Place�of�implementation�of�the�measures: Sectors of the area of influence of the project.

Frequency�of�f ol low-up: Semi-annual.

Implementation�t ime: Pre-const ructionphase and thr oughout the constr uctionphase.

Associated�costs: The costs of implementing this subprogram are incl uded within the budget of the work.

� Subprogram�on�Safety�and�Health�

Impacts�to�which�the�subprogram�is�aimed:��

· Risk of accidents and physical injuries involving local workers and residents.
· Risk of traffic accidents involving local workers and residents.
· Increased str ess of the populat ion due to noise, dust and air po llution and the unforeseen events

generated by works of this magnitude in their environment.

Objectives:��

Reduce the risks of accidents and injuries for construction workers and the population of the communit ies in the
area of direct influence of th eproject due to the construct ion activ ities of the project and the transportof materials
and debris, as well as avoid health effects and inconvenience to the population of these communities due to
exposure to noise , dust and unforeseen situ at ions.

Measures�to�be�implemented:��

· Developand implement the safety, health and hygiene plan.
· Creationof the safety and health committee and the emergency brigades.
· Require Contractors to provide safety and health training to workers that includes at least th e following

topics:
o Prevention and act ion against accidents.
o f irst aid.
o Management of hazardous substances and waste.
o Use of personal protecti ve equipment .
o Defensive handling and safe operation of heavy equipment.
o Action in emergencies (hurricanes, floods, earthquakes, fires, among others).

· Delimit the construction areas of the project, especially where excavat ion work is being carried out.
· Signpost const ructionareas with signs and fences where necessary.
· Construction of the works of theproject by sectio ns.
· Keep equipment and machinery in good working order, including brakes, silencers and catalysts.
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· Developand implement the emergency prepar edness and response plan that includes preventionand
action measures for: Hurricanes, floods,earthquakes, fires, fuel spills and lubricants.

· Restric tion of the speed of equipment and vehicles to 20 km/h in populated areas.
· Placement of temporary traffic signs during the works.
· Have traff ic controllers on the access roads to the pr oject to direct the activities of entry and exit of trucks,

heavy equipment andvehicles.
· Notify residents and business owners in the vicin ity of the canals about the const ruction scheduleof the

works.
· Supply of personal protective equipment to workers on the site.
· Compliance with the construction scheduleof the work.
· Implement a complaint andclaims reporting mechanism accessible to the local p opulation.
· Comply with the subprogram on measures for the protect ion of air quality and the sound environment

(see subsection 8.1.1.1).

Performance�indicators: ��

· Number of workers injured.
· Number of local residents injured.
· Number of traff ic acc idents involv ing equipment and vehic les onsite during the execution of their work.
· Number of health and safety complaints received from communit y members.
· Number of health and safety complaints invest igated and answered to communit y complaints.

Goals:� �

· No occurrence of disab lin gaccidents for workers.
· No occurrence of disab lin gaccidents for community members.
· No occurrence of disab lin g t raffic accidents involv ing equipment and vehicles on site.
· Maximum planned number of health and safety complaints received fr om communit y members.
· 100% of the complaints received answered in no more than 45 days.

Responsible�for�execution: Contractors and Environmental andSocial Management of th e CAASD.

Supervisor: Safety and HealthManager of the Environmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures: I n the canals where the wo rk wil l take place (Guaji mía, VillaAur a,
Las Caobas andnon-intervening sections of the canals of Buenos Aires, El Indio and La Ur eña), lots where the
re sidential units will be built, temporary facil ities of the work, access roads, sectors of the area of direct influence
of theproject.

Frequency�of�f ol low-up: Semi-annual.
Implementation�t ime: Phase pr ior to const ruction and throughout the construct ion phase.

Associated�costs: The costs of implementing this subprogram are incl uded within the budget of the work.

� Subprogram�on�Archaeological�Heritage�Management�Measures�

Impacts�to�which�the�subprogram�is�aimed:��

· Possible alteration or destruction of sites with cultural value and/or archaeological objects.

Objectives:��

Avoid the destruction of s ites with cultural valueand/or archaeological objects as a resul tof the construction of
theproject wor ks.
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Measures�to�be�implemented:��

· Communicate and train the workers in chargeo f carrying out the earthworks on the elements that can be
indicators of the exis te nce of archaeological sites. This communication and traini ng should inc lude the
following:
o I nform theworkers who will perform the filling, levelingand compaction in the construction stageof

theproject of the possibil ity of finding evidence of the presence of an archaeological s ite.
o Show photographof the artifacts th ey could find.
o Givea simple description of the characteristics of the artifacts .
o Cordonoff the area with visible signs and put up signs prohibiting access.
o Notify the Museum of th eDominicanMan to check if it is an archaeological s ite or not.
o Do not begin the work until the Museum of the Domin ican Manhas carried out the rescue or has

in dicated that the work can continue, because there is noevidence of theexistenceof an
archaeologica l site.

o Make aborehole.
o Take the coordinates of the site.
o Deposit the material in plastic bags.
o Label the bags with the coordinates of the site, level of excavation, st ratum, and case observations.

Performance�indicators: ��

· Number of archaeologica l sites or objects found.
· Number of archaeologica l objects (ceramics, remains of bones and remains of plants) rescued.

Goals:� �

· 100% of the archaeological sites found preserved.
· 100% of the archaeological objects found rescued.

Responsible�for�execution: Contractors.

Supervisor: Social Manager of the Environmental andSocial Management of the CAASD.

Place�of�implementation�of�the�measures: All areas of the project, especially in the Guajimía Canal f rom
November 6 to themouth of theHaina River.

Frequency�of�f ol low-up: Semi-annual.

Implementation�t ime: Throughout the constructi on phase.
Associated�costs: The costs of implementing this subprogram are incl uded within the budget of the work.

� Subprogram�on�Measures�for�the�Protection�of�the�Landscape�

Impacts�to�which�the�subprogram�is�aimed:��

· Temporary degradation of the landscape on the site.

Objectives:��

Reduce the impacts on the landscape during the const ruction phase of the work.

Measures�to�be�implemented:��

· Restric t clearing to strictly necessary areas.
· Creationof green areas as part of theurban finishing works of the project.
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· Restore the areas occupied by the temporary fac ilities as soon as possible.
· Development and implementation of an appropriate strategy for the management of hazardous and non-

hazardous waste (see subsection 8.1. 1.3).
· Storage of buildingmater ials in existing CAASDwar ehouse, outside the project area.
· Construction of the works of theproject by sectio ns.

Performance�indicators: �

· Total number of indiv iduals sown.
· Volume (m3) of solid wastegeneratedby the project activ ities in the soils andcanals.
· Areas (m2) occupied by the restored temporary facil itie s.

Goals:� �

· Plannedminimum tota l number of plant individuals to plant.
· Absenceof solidwaste in soils and canals.
· Al l (100%) the areas occupied by the restored temporary facili ties.

Responsible�for�execution: Contractors.

Supervisor: Environmental Technicianof the Environmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures: I n the canals where the wo rk wil l take place (Guaji mía, VillaAur a,
Las Caobas andnon-interventi on sections of the canal s of Buenos Aires, El In dio and La Ureña), lots where the
re sidential units will be built , temporary facilities of the work, access roads, sectors of the areaof direct
in fluence of the proj ect.

Frequency�of�f ol low-up: Semi-annual.

Implementation�t ime: Durin g the entire construction phase of the project.

Associated�costs: The costs of implementing this subprogram are incl uded within the budget of the work.

� Energy�Efficiency�Subprogram���

Impacts�to�which�the�subprogram�is�directed:��

· Increase in the consumption of elect ric ity and fuels.

Objectives:��

Promote the sustainable use of electricity and fuels during the pre-constr uction and construction phaseof the
work to reduce greenhouse gas emissions related to the project.

Measures�to�be�implemented:��

· Keep equipment and machinery in good working condition, ensur inggreater fuel ef ficiency.
· Electricity generators, vehicles and machinery must be switched off when they are not in use.

· Drive vehicles and equipment at moderateand constant speed to save fuel.
· Avoid excessive circulationof equipment andvehicles if i t is not necessary.
· Train worker s in practices to save elect ricity and fuel.
· Place electric energy meters in the temporary facilit ies of the work that allow monthly records of the

amount of energy consumed.
· Place fuel meter in the temporary facili ties of the work that allow to keep monthly records of the amount

of fuel consumed.
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· Compare monthly the consumptionof electrical ener gy and fuel recorded with the aim of setting
performance goals and reducing consumption (if possible).

In this phase, the followingmeasures will also be taken to reduce energy consumption in the operation phase:

· Placement of energy-effic ient luminaires or LEDs in new apartment buildings.
· Placement of energy-effic ient l ightingor LED and that is l it by photocells in the exterior areas of the

re sidential units and in the urban amenities of the project (roads, green areas, pa rks, among others).

Performance�indicators: ��

· Monthly consumption (kW/month) of elect rical energy in the temporary facili ties of the work.
· Monthly fuel consumption (gallons/month) by amount of equipment andvehicles used.
· Number of workers t rained monthly in energy saving issues.
· Number of drivers trained monthly in fuel economy issues.

Goals:� �

· Less than the maximum consumption or percentage of planned reduct ion of electrical energy in the
temporary facilities of the work.

· Maximum consumption or percentageof planned fue l reduction in the project.
· Al l (100%) workers s trained in elect ric energy saving measures.
· Al l (100%) drivers of equipment and vehic les trained in fuel economymeasures.

Responsible�for�execution:�Contractors.

Supervisor: Environmental Technicianof the Environmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures: Temporary facili ties of the work, residential units under
construction, urban amenities under construction (roads, green areas, parks, amongothers).

Frequency�of�f ol low-up: Monthly .
�
Implementation�t ime: Phaseprior to constr uctionand throughout the construction phase.

Associated�costs: The costs of implementing this subprogram are inc luded withi n the budget of the work.

� Subprogram�on�Water�Consumption�Efficiency�

Impacts�to�which�the�subprogram�is�aimed:

· Increased water consumpt ion.

Objectives:

Promote the sustainable use of water during the pre-construct ion and const ruction phases of the work.

Measures�to�be�implemented:
�

· Establish a program of periodic inspections in the temporary fac ilities of thework with the aim of detecting
and correcting leaks.

· Wetting of non-stabilized materials and exposed soils only when weather conditions require it (if it has not
rained and dust generat ion is vis ible).



AECOM Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project - Update of the ESIA and RAP
Ref.: 60654897

September 2021 283

· Placement of spray nozzles to the hoses used for the irrigation of the plants planted in the green areas
created as part of the urbanamenities of the project.

· Train workers in water sav ing practices.
· Keep monthly records of the amount of wa ter consumed.
· Compare monthly water consumption r ecorded with the aim of setting performance goals and reducing

consumption.

In addit ion, in the construction phase, the following measures will be implemented with the ai mof reducing water
consumption in the operationphase.

· Installati on of faucets with flow restric tors or aerators in thenew apartment buildings.
· Installati on of saving toi lets (less than 6 lit ers per discharge) in the new residen tial units .
· Planting of nat ive and endemic species in the green areas created (which require litt le water for

maintenance).
�
Performance�indicators :

· Monthly water consumption (m3 / month) in the tempor ar y facilities of the work.
· Number of workers trained in water sav ing measures.

Goals:

· Less than the planned maximum water consumptio n.

· All (100%) empl oyees tr ained in water sav ing measures.

Responsible�for�execution : Contractors.

Supervisor : Environmental Technician of the Environmental and Social Management o f the CAASD.

Place�of� implementat ion�of�the�measures: In the area of execut ion of the works, especially in the temporary
facili ties of the work and residential units under construction.

Frequency�of�f ol low-up: Monthly.
�
Implementation�t ime: Pre- construction phase and throughout the constructionphase.

Associated�costs: The costs of implementing this subprogram are included within the budget o f the work.

� Subprogram�on�Ef ficiency�in�the�Consumption�of�Loan�Materials �

Impacts�to�which�the�subprogram�is�aimed:

· Increase in the consumption of loan materials.

Objectives:

Promote the sustainable use of the use of loan mate rials from quarries on site.

Measures�to�be�implemented:

· Avoid creating new quarries and loan banks to supply fill material to theproj ect, use existing facilities for
these purposes.

· To the existing quarries from which the filling materials are purchased, require them to have the
Environmental Authorization issuedby the Minis try of Environment and Natural Resources that is in force.

· Keep a control record of the volumes of fil ler materials used in the work.
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Performance�indicators :

· Volumes of fi ller materials used in the work (m3 / month)
· Percentage of suppliers of fil ler material that are accredited by the Minis try of Environment and Natural

Resources.

Goals:

· Less than the estimated maximum total volume of filler material during project planning.
· 100% of fil ler suppliers must be accredited by the Ministry of Environment and Natural Resources.

Responsible�for�execution : Contractors.

Supervisor : Environmental Technician of the Environmental and Social Management o f the CAASD.

Place�of�implementation�of�the�measures: Quar ries and banks of loans of materials used by thep roject.

Frequency�of�f ol low-up: Monthly.
�
Implementation�t ime: Pre- construction phase and throughout the constructionphase.

Associated�costs: The costs of implementing this subprogram are included within the budget o f the work.

� Pesticide�Management�Subprogram�

Impacts�to�which�the�subprogram�is�aimed:

· Modif icationof the quali ty of surface water in the intervened canals.

· Disturbanceof the aqua tic fauna present in the canals.
· Risk of accidents and physical in ju ries invo lving loca l workers and residents.

Objectives:

Avoid environmental pollut ion and impacts on wildlife, workers and local residents due to poor pestic ide
management in the project for possible vector and rodent pest control activ ities or for the maintenance of green
areas that will be part of the urban amenities of the project.

Measures�to�be�implemented:
�

· Do no t apply pestic ides near the canals.
· The use of pesticides will be minimized (e.g. by manually or mechanically controlling weeds without the

use of chemicals, avoiding the accumulati on of solid waste and standing water, by placing rodent traps,
among others).

· If necessary, the use of pesticid es will be used pestici des of low toxicity, avoiding the use of pesticides
classifiedasextremely dangerous (I a) or highly dangerous (I b) and I I according to theWHO class ificati on
or others that are pr ohibited by national, regional or local laws (Figure 8-2: Color Band of the Labels
According to the Toxicological Category).
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Figure�8 -2:�Color�Band�of�the�Labels�According�to�the�Toxicological�Category�

· The products will be purchased from companies that are regis tered with the Department of Plant Health
of the Ministry ofAgriculture and that use safe and properly labeled containers in accordance with current
regulations, with information about the product and its a ssociated risks.

· The supplier must be asked for safety data sheets (SDS) for the chemicals to be used.
· The products will beapp lied by workers duly trained in the proper handling of these substances.
· Workers applying pesticides must be in place with appr opriate personal protect ive equipment.
· In the event that anexternal company is hired for pest control tasks, it must be accredited by the Ministry

of the Environment and Natural Resources, have the Fumiga tor Reg istration Cert ificate issued by the
Minis try of Agriculture and the Certificate of No Object ion of Use and Application of Pesticides for
companies dedicated to Pest Control issued by the Ministry of Public Health.

· Pesticide packaging must be handled as hazardous waste in accordance with the project's waste
management plan.

�
Performance�indicators: ��
�

· Volume of pestic ides used in the project (Liters of pestic ides consumed)�
· Percentage ofpesticides used that areof low tox icity according to the WHO pest icidehazard c lassification. �

�
Goal:

· Less than the estimated maximum volume of pesticides during project planning.
· 100% of thepestic ides used class ified as low toxic ity .

Responsible�for�execution : Contractors.

Supervisor : Environmental Technician of the Environmental and Social Management o f the CAASD.

Place�of�implementation�of�t he�measures: Temporary facili ties of the work and lots where the res ident ial units
will b ebuilt.

Frequency�of�f ol low-up: Semi-annual.

Implementation�t ime: During the entire construction phase of theproject.

Associated�costs: The costs of implementing this subprogram are included within the budget o f the work.



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

286 September 2021

� Program�of�Preventive�Measures,�Mitigation�and�Compensation�for�the�Operation�
phase�

Below are the preventive, mitigation and compensatio nmeasures organi zed by subprograms to be implemented
during the operation phase. Asummary table of these measures is inc luded in Annex 11.2 (Matr ix11-2) .

� Subprogram�on�Measures�for�Environment al�Management�Impacts�to�which�the�Subprogram�is�
Directed��

· Slight degradation or air quality. �

· Contr ibution to c limate changedue to potential greenhousegas emissions. �
· Increased noise and vibrat ion le vels at the local level due to maintenanceactivities.�

· Risk of soil contaminationb y maintenance activ ities.
· Reduction of the pollutant load in the surface waters by theelimination of the accumulation of garbage in

the canals .
· Reduction of the risk of floods.
· Improvement of surface runoff by rectify ing the wet section in canals and pipes.
· Risk of contamination ofstorm drain water by maintenanceactivit ies.�
· Modif icationof the parameter sof the storm drainage of the Guajimía canal and the tr ibutaries intervened. �
· Deter ioration of the green areas and gardens created by maintenance activ itie s of the rainwater and

sanitary sanitation works, d rinking water supply and urban planning
· Possible introduct ion of invasive alien species (Improvement of the qualit y of aquatic habitats in the

Guajimía canal in particular on the stretch from Highway 6 November to flow into the HainaRiver).
· Improvement of the landscapevisual.

�

Objectives:

To avoidand minimize the negative environmental impacts derived fromthe operation andmaintenance activities
and to maximize the positive ef fects of the work through the execution of an adequate maintenance of its different
componen ts.

Measures�to�be�implemented:
�

· Programs wil l be developed and executed for the adequate preventive and corrective mai ntenance of:
storm drainage system of the canals, sanitarydrainage redes built, drinking water supply networks, urban
amenitiesof the project (roads,pedestrian walkways, parks, amongothers). These pr ograms will describe
the procedures for carrying out the d ifferen t maintenance act ivit ies and the frequencyat which preventive
maintenance work shouldbe carriedout .These programs will include regular inspections ofdrinkingwa ter
and sanitary and storm drainage networks to de tect and correct leaks.

· To have available the serv ice of report of leaks andbreakdowns for the inhabitants of the communities of
the area of influence of the project ei ther through a telephone number, an email or in person at the offices
of the CAASD.

· Electricit y gener ators, vehicles and machinery used for ma intenance must be swit ched off when not in
use.

· Keep equipment and machinery used for maintenance work in good work ing condition , including brakes,
silencers and catalysts.�

· Establishment of daytimehours (7:00 amto 6:00 pm) for the execution of maintenance activities.
· During the maintenance work of theworks, thegreen areas and gardens must be marked with fences and

signs that prohib it the c irculation of equ ipment andvehicles and people in the gr een areas and gardens
created.

· Do not dump solid waste or debris into green ar eas and gardens whenperforming maintenance activities.
· Replace theplan ts that could be affected as a r esult of the maintenance work.
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· Make periodic maintenance of the greenareas created.
· Maintain native andendemic species in thegreen areas and gardens created.
· Avoid theuse of highlyormoderately tox ic pestic ides for themaintenanceof the green areas of the project.
· Development and application of an appropr iate strategy for the management of waste generated as a

result of maintenance activities.
· Awareness to the population living in the environment of the canals on the importance of proper solid

waste management.
· Development and implementation of the Emergency Preparedness and Response Plan, which includes

measures to prevent andact on lubricant leaks.
· Implement themeasures establ ished for the const ructio n phase in the following subprogram:

o Subprogram onmeasures for solid wastemanagement.
o Energy efficiency subprogram.
o Subprogram of efficiency in water consumptio n.
o Pesticide management subprogram

�
Performance�indicators :

· Water quality parameters
· Volume of solid waste generated
· Water consumption
· Fuel consumption
· Number of leaks or breakdowns reported for the project works.
· Number of pla nts replaced

Goals:

· Maximum permissible limit s established in national environmental regulations or reference.
· Scheduled number of plants to replace.

The specific or detailed targets for the indicators will be established during the initial phaseof the operation phase
and may be modif ied as the project's operational activities progress.

Responsible�for�execution: CAASD andthe City council ofSanto DomingoOeste (in the caseof measures related
to themanagement of solid waste and the maintenanceof the urban amenities of the project).

Supervisor : Environmental Technician of the Environmental and Social Management o f the CAASD.

Place� of� implementation� of� the� measures: Storm drainage, sanitary and drinking water networks, urban
amenities of the project.

Frequency�of�f ol low-up: Semi-annual.

Implementation�t ime: Throughout the lif e of the project.

Associated�costs: Thecosts of implement ing this subprogramare includedwithin the operating expenses of the
work.

� Subprogram�on�Social�Management�Measures�Impacts�to�which� the�Subprogram�is�Directed��

· Illegal occupation of the spaces where the rainwater and sanitary dra inage works are located, drinking
water supply and urban planning.

· Destruction of stormwater and sanitary drainage works, supply of drink ing water and urban planning for
actsof vandalism. �

· Creat ion of jobs for maintenance work.
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· Improvement in thequality of life of the populat ion of theneighborhoods with direct and indirect impact of
the pr oject and the resettled population.

· Improvement of the identity of th e inhabitants with th eir neighborhoods.
· Disturbances of thepopulation that was no t resettled.
· Disturbances of theowners of shops, workshops, amongothers that were not compensated.
· Generation of tensions between resi dents and workers due to the inadequate interaction in the

maintenance activ ities of the works.�
· Reduction of the vulnerablepopulation in the communities of the project's area of inf luence. �

Objectives:

To avoid disturbances in the population of the areaof influence of the project in the operation phase derived from
the destr uct ion of the built works, illegal occupat ion of the spaces where the works are located, and the
nonconformities related to the resettlement or compensation process. Create employment opportunities for the
lo cal population during the maintenance activit ies of theworks.

�
Measures�to�be�implemented: ��
�

· Periodic mon itoring of the state of the margins of the canals.
· Periodic mon itoring of the status of the works built.
· Awareness of the local p opulation about the importance of not occupying the mar gins of the cana l.
· Awareness to the population living in the environment of the canals on the importance of proper solid

waste management.

· Communicate with communit ies effectively and engage their leaders.
· Implement a complaint and claims reporting mechanism accessible to the local population.
· Monitoring the state of the population of the sectors of the area of direct influence of the project by

conducting surveys or meetings with focus groups.
· Apply human resources polic ies that favor local labor fo r the execution of maintenance work.
· Implement training subprograms to develop local capacity.

�
Performance�indicators :

· Number of training activities carried out with the communit y.
· Number of comp laints received from community members.
· Number of comp laints investigated and answered to community members.
· Number of workers hired for project mai ntenanceactivities.

Goals:

· Planned number of training activities with the communit y.
· 100% of the complaints received answered in nomore than 45 days.
· Planned number of workers to hire for project maintenanceactivit ies.

Responsible�for�execution : CAASD.

Supervisor : Social Manager of the Environmental and Social Management of the CAASD.
�
Place�of�implementation�of�the�measures: Sectors of the areaof direct influence of the project.

Frequency�of�f ol low-up: Semi-annual.

Implementation�t ime: Throughout the lif e of the project.
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Associated�costs: Thecosts of implement ing this subprogramare includedwithin the operating expenses of the
work.

� Cumulative�Impact�Management�Program�

The management of cumulative impacts is achieved through the implementat ion of environmental and social
management programs, good engineering practices, commun ication plans and community relations, among
others. In this sense, it is also considered of utmost importance the application of the hierarchy of measures
(p revention-minimization-compensation-mitigation), to effectively manage any contribution that the project could
potentially have on the cumulat ive impacts; as well as using the best efforts to generate, improve and/or contribute
to effective collabor ation between the different social and institutional actors, in the implementation of cohe rent
management actions, which aregenera lly outs ide the scope of responsibility and exceed the capacity of action of
thepromote r of theparticular project (Annex 11.5).

That is why it is necessary to differentiate be tween those actions over which the promoter/operator of the project
has direct cont rol and those in which it can inf luence third parties to ach ieve optimal management of cumulative
impacts as part of an effort involving mult iple actors.

In accordance with the above, for the management of the cumulative impacts of the Stormwater and Sanitar y
Drainage of the Guajimía Canal Phase II Project, measures have been identified that inc lude:

a) Par ticular actions of the project that are ful lycontrolled by the developer and its contractors. These measures
are aligned with those indicated in the previous sect ion, developed for the contro l of theparticular impacts of
the proj ect in its different s tages.

b) Collaborative actions to involve the participation of third parties (governmental entities, non-governmental
organizations, ser vice provider s, representatives of other projects present in the area of influence, user

community , amongothers). Asa part of thiseffort, it isadvisable to establish a coordi nat ion mechanism among
all stakeholders, especiall y the government of the DominicanRepublic, local governments and civil society.

Beloware the measures to be implemented during the pre-constr uction, construction and operation phases of th e
project for the prevent ion, minimization, compensation, mit igation of cumulative impacts, according to the VEC
identified. A summary tab le of these measures is presented in Annex 11 3. (Matr ix 11-3) .

� Subprogram�of�Measures�related�to�the�Valued�Environmental�Components�(VEC)�
Environmental�Qualit y�

Cumulative�impacts to which the sub-program�is�directed:� �

· Deter ioration of air quality.
· Increased noise levels.
· Modif icationof surfacewater quality.
· Cambio in runoff regimen.
· Soil contaminati on.

Objectives:�

Avoid and/or minimize the accumulati on of impacts on the quality of air, water, so il and sound environment that
could be generated by the executionof the project and by the action of other activ itie s, works and natural events
in thearea of influence.



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

290 September 2021

Measures�to�be�implemented:�

· Implementation of the subprograms on measures for the protection of air quality, sound environment,
soils, so lid waste management, water resources that are part of the Environmental and Social
Management Program of th e present study (section8.1.1.1and 8.1.1.2).

· Recommend/suggest as a governmental entity, that the government entity responsible for environmental
management at the level of the region develop or continue to implement the control of compliance with
conservation measures of the components of environmental quality by the d ifferent projects under
construction and operation located in the Guajimía canal watershed (whose superv ision is applied

accor ding to regulations); making this entity aware of the possible cumulative impacts analyzed as part of
this study for the VEC o fenvironmental quality.�

· To disseminate to the community the actions of conservation of the environmental quality that implemen ts
the Stormwater andSanitary Drainageof the GuajimíaCana l Phase I I Project , to encourageand promote
the collective culture of conservation of these components at the level of the area of inf luence.

�

Performance�indicators: �

· Number of communication reports and/or minutes of meetings with the government ent ity responsible for

environmental management to promote the monitoring of compliance with conservation measures of
environmental quality components by projects located in the area of inf luence. �

· Number of activ ities to disseminate to the community the act ions of conservation ofenvironmen tal quality
implemented by theStormwater and Sanitary Drainage of theGuajimía Canal Phase II Project .

Goals:

· At least oneannua l note /meeting with the government ent ity responsible for environmental management

to promote themonitoring of projects in the area (construction).�

· Make a disc losure to the community every three months (construction) and at the time it deserves
(operation) abou t the conservation actions of the components of th eenvironmental quality that the pr oject
executes.

Responsible�for�execution:�Promoter and contractor (see Matrix 11-3 in Annex 11.3).�

Supervisor:�Environmental Technician of theEnvironmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures: at the level of thearea of influence of the project.�

Tracking�frequency:�Annual / quarterly (see Mat rix 11-3 in Annex 11.3).

Implementation�time: t he measures wi ll be implemented during the constructionand operati on phase (seeMa trix

11-3 in Annex 11.3).

Associated�costs: The costs of implementing this subprogram are included within the budget o f the work.�

� Subprogram�of�Measures�related�to�the�VEC�Habitats,�Vegetation�and�Terrest rial�Flora�

Cumulative�impacts to which the sub-program�is�directed:� �

· Disappearance of vegetation and loss of flora.
· Modif icationof the composition of species in the communities o f flora.

· Intr oductionand risk of spread of invasive species.�

�

�
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Objectives:�

Prevent, minimize, compensate for the cumulative impacts that affect the terrestrial vegetation and flora due to
the executionof the project and the simultaneous acti on of other activ ities, works and natural events in the area

of influence.

Measures�to�be�implemented:�

· Implementation of the sub-program on measures for the protection of vegetation that is part of the
Environmental and Social Management Program of the present study (section8.1.1.1and 8.1.1.2).

· Make efforts so that through the governmental entity related to environmental management and/or through
non-governmental organizations collective init iatives of reforestation/revegetation of fr ee spaces are

promotedat the level of the Gua jimía canal watershed.

· Disseminate to the communit y the flora conservation act ions implemented by the Stormwater and Sanitary
Drainage of the Guajimía Canal Phase II Project and promote the culture of conservation of this
component at the level of the area of influence.

Performance�indicators: �

· Number of notes and/or do cuments reflect ing efforts to promote/participate in joint reforestation actions in
the Guajimía canal watershed.

· Number of activ ities to disseminate to the communit y to the community of the actions of conservation of
flora implemented by the Stormwater and Sanitary Drai nage of theGuajimía Canal Phase II Project.

Goals:�

· At least one Semi-annual action (construction), supported by note, meeting minutes or technical report,

among others, to promote or participate in reforestation activities in the Guajimía canal watershed.

· Make ad isclosure to the community every three months (construct ion) about the flora conservation actions
that the project executes.

Responsible�for�execution:�Promoter and contractor (see Matrix 11-3).�

Supervisor:�Environmental Technician of theEnvironmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures: at the level of thearea of influence of the project.

Frequency�of�f ol low-up:�Semi-annual / quarterly (see Matrix 11-3).

Implementation�t ime: Measures will be implemented during the constru ction phase.

Associated�costs: The costs of implementing this subprogram are included within the budget o f the work.

� Subprogram�of�Measures�related�to�the�VEC�Habitats�and�Terrestrial�Fauna�

Cumulative�impacts�addressed�by�the�subprogram:�
�

· Fragmen tationand degradat ion of terrestrial habitat.
· Displacement and reductionof terrestrial fauna.
· Modif icationof the composition of terrestrial species. �

�
Objectives:�

Avoidorminimize the cumulative impacts thataffect the terrestrial fauna and its habitats as a result of theexecution
of theproject and the simultaneous act ion of other acti vit ies, works and natura l events in the areaof influence. �
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Measures�to�be�implemented:�

· Implementation of the subprogram of measures for the protection of terrestrial fauna that is part of the
Environmental and Social Management Program of the present study (section8.1.1.1).

· Make ef forts so that through the governmental entity related to environmental management and /or
through non-governmental organizat ionscollective initia tives of reforestation / r evegetationo f free spaces

at the level of the Guajimía canal watershed are promoted, which would contribute to promote / restore
wildlif e habitats.

Performance�indi cators :�

· Number of notes and/or do cuments reflect ing efforts to promote/participate in joint reforestation actions in
the Guajimía canal watershed.

Goals:�

· At least one semi-annual act ion (construction), supported by note, meeting minutes or technical report,
among others, to promote or participate in reforestation activities in the Guajimía canal watershed.

Responsible�for�execution:�Promoter.�

Supervisor:�Environmental Technician of theEnvironmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures: at the level of thearea of influence of the project.�

Frequency�of�f ol low-up:�Semi-annual.

Implementation�t ime: Measures will be implemented during the constru ction phase.

Associated�costs: The costs of implementing this subprogram are included within the budget o f the work.�

� Subprogram�of�Measures�related�to�VEC�Aquatic�Habitats�and�Fauna�

Cumulative�impacts addressed by� the�subprogram:

· Disturbanceof aquatic fauna.

Objectives:�

Avoid orminimize the cumulative impacts that affect theaquat ic fauna and its habitats as a result of the
execution of the project and the action of oth er activ ities, works and natural events in the area of influence.

Measures�to�be�implemented:�

· Compliance with the subprograms of measures for the protection of aquatic fauna and water resources
that form part o f the Environmental and Social Management Program of this study (section 8.1.1.1 and

8.1.1.2).

· Recommend/suggest as a governmental entity, that the government entity responsible for environmental
management at the level of the region developor continue to implement themonitoringof compliance with
measures to conserve the environmental quality of water resources by the different projects under
construction and operation located in the Guajimía canal watershed (whose superv ision is applied

accor ding to regulations); making known to this entit y the possible cumulative impacts analyzed as part
of this study for the VEC habitats and aquatic fauna.

· Make public knowledge of the benefits that the sanitation project generates in the conservation of the
qua lit y of the waters of the canals and therefore in the habitat of the aquatic fauna and promote at the
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same time the awareness of the community on the importance of contributing to th e conservation of the
condition of the water resources applying their own control measures.

Performance indicators:

· Number of communication reports and/or minutes of meetings with the government ent ity responsible for
environmental management to promote the monitoring of compliance with water resources conservation
measures by projects in the areao f i nfluence.

· Number of activ ities to disseminate to the community both the benefit s generated by the project at the
level ofwater resources and the promotionof the culture of conservation of the canals by the population.

Goals:�

· At least oneannua l note /meeting with the government ent ity responsible for environmental management
to promote themonitoring of projects in the area (const ruction).

· Make an information to the community every six months (construction and operation) about the benef its
gener ated by the project to water resources and promo te the culture of convoy of the canals at the level
of the population.

Responsible�for�execution : Promoter.

Supervisor : Environmental Technician of the Environmental and Social Management o f the CAASD.

Place�of�implementation�of�the�measures : at the level of the area of influence of the project .

Tracking�frequency: Annual / Semi-annual ( see Mat rix 11-3).

Implementation�t ime: during the construction and operationphase (see Matrix 11-3).

Associated�costs: The costs of implementing this subprogram are included within the budget o f the work.

� Subprogram�on�Measures�related�to�the�VEC�Economy,�Employment�and�Livelihoods�

Cumulative�impacts addressed by� the�subprogram:

· Stimulation of the local economy.

· Modif icationof l ife habits.

Objectives:�

Maximize thepositiveeffects of a cumulativenature that at the leve l of developmentof the economy and habits
of l ife could generate the project in conjunct ion with the other activities and works in the areaof i nfluence.

Measures�to�be�implemented:�

· Implementation of the subprogram on social management measures that is part of the Environmental and
Social Management Program of the present study (sect ion 8.1.1.1and 8.1.1.2).

· Suggest an inter-inst itut ional coordination so that job fairs are held at the regional level (face-to-face or

virtual) where the popul ation is made aware of emp loyment opportunities both at the level of the pr oject
and other private companies that havea requirement to hire personnel and that show interest in using this
mechanism to fi ll their jobs.

Performance indicators:

· Number of communicat ion reports and/or minutes of meetings with the government entity (Minis try of

Labor ) to suggest the implementat ion of job fairs.

Goals:�

· At least onenote/meetingwith the Ministry of Labor to suggest the implementation of job fairs (prior to the
start of construction).



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

AECOM

294 September 2021

Responsible�for�execution : Promoter and cont ractor.

Supervisor : Social Manager of the Environmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures : at the level of the area of influence of the project .

Tracking�frequency:�Once.�

Implementation�t ime: themeasure will be implemented prior to the start of the const ructionphase.

Associated�costs: The costs of implementing this subprogram are included within the budget o f the work.

� Subprogram�of�Measures�related�to�the�Valued�Environmental�Components�(VEC) �

Cumulative�impacts addressed by� the�subprogram:

· Affectation to vehicular flow.

· Risk of acc idents and physical injuries i nvolv ing local workersand residents.

· Improvement of the quality of life of the populat ion.

Objectives:�

Prevent and / or minimize the cumulati ve impacts regarding the vehicular flow and the risk of acc idents and
physical injuries to workers and the population, as well as maximize thepositive effects that at the l evel of
improvement of quality of lif e can occur by the executionof the project and the simultaneous actionof other
activitie s, works and natural events in the area of influence.

Measures�to�be�implemented:�
· Implementation of the subprogram on social management measures that is part of the Environmental and

Social Management Program of the present study (sect ion 8.1.1.1and 8.1.1.2).

· Cor operatewith inter-instit ut ional coordination to create st rategies for collective collaboration in the event
of the occurrence of ext reme weather events (floods, cyclones, hurricanes).

· Promote inter-institut ional coordination and coordination between private promoters of projects that are
under construction, operati ng or that may be implemented in th e future, to carry out in a coordinated and
timely manner the establishment of t raf fic contr ols, reduct ion o f road capacity and vehicular detours that

may disturb th e normal functioning of commerc ial and ser viceactivities.

· Make public knowledge of the benefits that the sanitation project generates in the conservation of the
water resource of the watershed and therefore to the health of the population andpromote at the same
time the awar eness of the community on the importance of contributing to the conservation of the condition

of the canals apply ing their own cont rol measur es.

· Promote the dissemination of information of the project, aimed at guiding on the possible temporal
distur bance / interaction tha t will generate the development of the activ ities with the daily activ ities of the
area.

Performance indicators:

· Number of communicati onsand /or minutes of inter-institut ional meetings for the coordinat ion of strategies

ofcollective collaboration in the face of extreme weathe r events.

· Number of communicat ions and/or minute s of interinstitutiona l mee tings and wi th private promoters to
coordinate traffic controls.

· Number of actions to disseminate to the population thebenef its of the project and promotion of the culture
ofconservation of the canals at the level of the community.

· Number of dissemination actions to governmental and non-governmental entities, civ il society, project

promoters in the area regarding the interaction of the activ ities of the work with those of theenvironmen t.

�
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Goals:�
�

· The number of communications and/or meetings for interagency coordination of response to climate

events will be subject to the programming/strategies of the government entit y leading such actions.

· At least one communication and/or t raffic cont rol coordinati on meet ing with the competent government
ent ity andprivate sector /carriers , prior to the pe rformance of each activ ity that dis turbs the vehicular flow
(construction andoperation).

· Make an information to the community every six months (construction and operation) about the benef its

gener ated by the project and promote the culture of conser vation of the canals at the level of the
population.

· At least onedisclosure to the community, prior to carrying out act ivit ies that disturb/interact with the daily
act ivit ies of the area (const ruction andoperat ion).

Responsible�for�execution : Promoter and cont ractor (see Matrix 11- 3 in Annex 11).

Supervisor : Social Manager of the Environmental and Social Management of the CAASD.

Place�of�implementation�of�the�measures : at the level of the area of influence of the project .

Frequency�of�f ol low-up: Semi-annual / quarterly / when warranted (seeMatrix 11-3 in Annex 11).

Implementation�t ime: during the build and operation phase.

Associated�costs: The costs of implementing this subprogram are included within the budget o f the work.

� MONITORING�PROGRAM�

The Monitor ing Plan, as par t of the ESMP, describes what will be monitored (and how) to ensure that the
prevent ive, mitigationand compensation measur es and the compliance with the local Environmental
Legi slation by the Project Promoter are respected.

� Monitoring �program�for�the�construction�phase�

The Annex 11.3. presents a summary table of the monitoring subprograms to be implemented during the
construction phase of the project (Matrix 11-3).

� Air�quality�monitoring�subprogram�Impacts�to�which�the�subprogram� is�aimed:��

· Tempora ry deteriorat ion of air quality .

Objective:��

· Monitor the qua lity of theair in terms of particulate matter during the construction of the work.

Measures�to�be�implemented:��

· Measuremen ts of particulate matter.

Indicators�and/or�parameters to�be measured:

· Total suspended particles (PST) (μg/Nm3)

· PM-10 fraction particules (μg/Nm3)

· PM-2.5 f raction particule s (μg/Nm3)
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Targets�for� indicators�and/or�parameters�to�be measured:

· Concentrat ion o f partic les suspended in 24 hours be low the maximum limits established by the

Environmental Technical Regulation on Air Quality.

Responsible�for execut ion: Environmental Technicianof the Environmental andSocial Management of the
CAASD.

Supervisor : Monitoring and EvaluationTechn ician of the Monitoring andEvaluation Management of the
CAASD.

Methodology�and�technology�used:��

Measur ements of the concentration of particulate matter in the air (PM-2.5, PM-10 and PST) will be made for 24
cont inuous hours at each moni toring point. Thepoints of monitored shall be georeferenced and the climate
variables shall be measured at each point. The following equipment shall beused to carry out the
measur ements:

· Portable station, to measure climate variabl es such as temperature, relative humidity and wind speed.
The wind direction shall be calculatedby indirect methods.

· Portable meter of particulate mat ter in theair that is approved by the Minis try of Environment and Natural
Resources and properly calibrated.

· GPS togeorefer enced coordinates.

Monitoring�sites:��

At least one (1) sampling point will be selected in each section of the Guajimía canal or t ributary where wor k is
beingdoneand one (1) point in the temporary fac ili ties of the wor k.

Frequency�of�monitoring : Semi-annual.

Implementation�t ime: Throughout the construction phase.

Associated�costs:

According to the est imates presented i nTable 8-3, the cost of monitoring semi-annually is USD$ 3,635.00,
sampling wi ll be carried out in both climatic stations present in the countr y which leads to monitoring 2 times a
year, hav ing an estimated annual cost of USD$ 7,270.00 USdollars.
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Table�8-3:�Estimated�Cost�of�Air�Quality�Monitoring�in�the�Construction�Phase.�

Position USD$ period
Specialists by campaign
Two technical air quality monitoring. 800/technical=1,600.00

subtotal USD$ 1,600.00
logistics Details USD$ period
Personal fie ld feeding 21.00/person/day for 3 people for 5 days 315.00
Driver for personal field transportation 40 /day for 5days 200.00
fuel Tours, coordinat ion and meet ings 100.00

subtotal USD$ 615. 00
Materials Details USD$ period

Field materials for monitoring
Per sonal protective equipment, medic ine
cabinet, f irs taid, field notebooks, pens, insect
repellent , among others

150.00

Spendablematerial for equipment used in
monitoring

Filters for particulate mat ter measuring
equipment, batteries for cameras and climate
stat ion

200.00

Office material s printer ink, paper, USB among others 20 .00
subtotal USD$ 370.00

Unforeseen events and operating
expenses

Details USD$ period

Incidentals
for unexpected and/or new expenses (e.g.
in crease in costs of a product)

550.00

Operat ing e xpenses Internet, telephony, electric ity costs 500.00
subtotal USD$ 1,050.00

Cost per campai gn
USD$$
3,635.00

Annual�cost� USD$�7,270.00 �
(The reference date is July 2021)

�

� Noise�Level�Monitoring�Subprogram�

Impacts�to�which�the�subprogram�is aimed:

· Increased noise levels at the local level.

Objectives:��

Monitor noise levels during construction.

Measures�to�be�implemented:��

· Make measurements of noise leve ls.

Indicators�and/or�parameters�to�be measured:

· Ambient noise levels in decibels dB(A)

Targets�for� indicators�and/or�parameters�to�be measured:

Noise levels below the maximum limits established by the Environmental Standard for Noise Protection (NA-RU-
001- 03).
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Responsible for execution : Environmental Technicianof the Environmental andSocial Management of the
CAASD.

Supervisor: Monitoring andEvaluation Technic ian of the Monitoring and Evaluation Management of the CAASD.

Methodology�and�technology�used:��

Noise levels shall be measured for at least three (3) minutes at each monitoring point a nd these points shall be
geor eferenced. The following equipment shall be used to carry out the measurements:

· Digital sonometer

· GPS togeorefer enced the coordinates.

The sonometer will be placed in situ at 1.0 m high at thepoint. UTM coordinates will b e taken wi thGPS on a f lat
platform 1.0 m above ground level a t the monitoring site location.

Monitoring�sites:��

At least three (3) sampling points will be selected in each sect ion of theGuajimía Canal or tributary where wo rk
is being done and one (1) point in the temporary fac ilities of thework.
�
Frequency�of�monitoring : Semi-annual.

Implementation�t ime: Throughout the construction phase.

Associated�costs: According to the estimates presented in Table 8-4, the cost for the semi-annual monitoring
is USD $3,485.00 dollars , the samplings wil l be carried out in both c limat ic stations present in the country which
le ads to monitoring 2 ti mes a year, hav ingan estimated annual cost of USD�$6,970.00 dollars .
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Table�8- 4:�Estimated�cost �of�construction-phase�noise�monitoring�

Position USD$ period
Specialists by campaign
Two noisemon itoring technicians. 800/technical=1,600.00

subtotal USD$ 1,600.00
Logistics Details USD$ period

Personal fie ld feeding
21.00/person for 3people for 5
days

315.00

Driver for personal field transportation 40/day for 5 days 200.00
Fuel Tou rs, coordination and meeting s 100.00

subtotal USD$ 615.00
Materials Details USD$ period

Field materials for monitoring

Personal protecti ve equipment ,
medicine cabinet , first aid, field
notebooks, pens, insect repellent,
among others

150.00

Spendablematerial for equipment used in
monitoring

Batteries for sonometers and
cameras.

50.00

Office material s
printer ink, paper, USB among
others

20.00

subtotal USD $ 220.00
Unforeseen events and operating expenses Details USD$ period

Incidentals
for unexpected and/or new
expenses (e.g. increase in costs of
a product )

550.00

Operat ing e xpenses Internet, telephony, electricity costs 500.00
subtotal USD$ 1,050.00

Cost per campaign USD $3,485.00
Annual�cost� USD�$�6,970.00�

(The reference date is July 2021)

� Water�Quality�Monitoring�Subprogram�Impacts�to�which�the�Subprogram�is �aimed��

· Modif icationof the quali ty of surface water in the intervened canals.

Objective:��

Monitor thequalit y parameters of the surfacewaters of th e canals dur ing the constructionphase of the wor k.

Measures�to�be�implemented:��

· Monitoring thewater qualit y of the Guajimía canal and i ts tributaries

Indicators�and/or�parameters�to�be measured:

· Water quality parameters of the canals (See Table 8-5)
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Table�8-5: �Surface�Water �Quality�Parameters�

Parameters� Unit�of�measure
pH
Water temperature. ºC
electrical conductiv ity. μS/cm
Total dissolved solids. (TDS) Mg/l
Dissolvedoxygen. Mg/l
Oxygen saturation. %
turbidity. NTU
Total suspended solids. Mg/l
Residual chlorine. Mg/l
chloride. Mg/l
Total col iforms NMP/100 ml
Fecal coliforms NMP/100 ml
nitrate mg/l
sulphate mg/l
Fats and oils mg/l
BOD5 mg/l
Cod mg/l
ammonium mg/l
Total phosphorus mg/l
Total nitr ogen mg/l
Hexavalent chromium mg/l
Total arsenic mg/l
Total cadmium mg/l
Total copper mg/l
Total iron mg/l
Total sel eni um mg/l
Total z inc mg/l
Total mercury mg/l

Targets�for� indicators�and/or�parameters�to�be measured:

· Water quality parameters that comply with the standards established by the Environmental Standard on
Surface and Coastal Wa ter Quality .

Responsible�for�execution : Water Quality Technician of the Environmental and Social Managemen tof the
CAASD.

Supervisor : Monitoring and EvaluationTechn ician of the Monitoring andEvaluation Management of theCAASD.

Methodology�and�technology�used:

· Samples will be taken in the cana ls in the process of intervention, upstream and downstream of the sites
where the const ructionactivities of the work wil l be carried out.

· The coordinates of the points where the samples wil l be takenwith a GPS will be taken.

· The parameters (pH, temperature, conductiv ity, sa linity , TDS, dissolved oxygen and turbidit y) shall be
ana lysed in situ with portab le measuring equipment.

· Three (3) t ypes of packaging will be used for each sample: amber glass j ars to analyze fats and oils, special
plasti c covers to analyze colif orms and plastic bott les to analyze the restof the parameters.

· Water samples wil l be refrigerated and taken to a certified laboratory for analys is.
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Monitoring�sites:��

At least one (1) sampling will be doneupstreamand downstream in each section of the Guajimía Canal or tributary
where work is being done.

Frequency�of�monitoring : Semi-annual for the durationof the construction phase.

Implementation�t ime: Throughout the construction phase.

Associated�costs:

According to the est imates presented i nTable 8-6 the cost of monitoring semi-annually is USD$ 8,485.00,
sampling wi ll be carried out in both climatic stations present in the countr y which leads to monitoring 2 times a year,
having an estimated annual cost of USD$�16,970.00 dollars.

Table�8-6:�Estimated�Cost�of�Water�Quality�Monitoring� in�the�Construction�Phase�

Position USD$ period
Specialists by campaign
Two technical water quality
monitoring.

800/technical=1,600.00

subtotal USD$ 1,600.00
Logistics Details USD$ period
Personal fie ld feeding 21.00/person for 3 peop le for 5 days 315.00
Driver for personal field
transpo rtation 40/day for 5 days

200.00

Fuel Tours, coordination andmeetings 100.00
subtotal USD$ 615.00

Materials Details USD$ period

Field materials for monitoring
Personal protecti ve equipment , medic ine
cabinet, f irs tai d, field notebooks, pens, insect
re pellent, among others

150.00

Spendablematerial for monitoring
equipment

Batteries for watermeasuring equipment,
re agents, glass and plast ic bottles, sterile
covers, gloves,

300.00

Laboratory analysis
Payment to external laboratory that performs
physico-chemical and microbiological analyses
of water quality

4,750.00

Office material s printer ink, paper, USB among others 20.00
subtotal USD$ 5,220.00

Unforeseen events and operating
expenses

Details USD$ period

Incidentals
for unexpected and/or new expenses (e.g.
in crease in costs of a product)

550.00

Operat ing e xpenses Inter net, te lephony, e lectr icit y costs 500.00
subtotal USD$ 1,050.00

Cost per campaign USD$ 8,475.00
Annual�cost� USD$�16,970.00�

(The reference date is July 2021)

� Biodiversity�Monitoring�Subprogram�Impacts�to�which�the�Subprogram�is�Directed��

· Disappearance of vegetation and loss of flora in theareas where clearings will be carried out.

· Modif icationof the composition of species in the flora communities present in the project area.
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· Intr oductionof invasive species and risk of spread.

· Fragmen tationand degradat ion of the terrest rial habitat in the small areas where clearing will take place.

· Displacement and reductionof fauna.

· Modif icationof the species composition in the fauna communities present in the project area.

· Disturbanceof the aqua tic fauna present in the canals.
· Modif ications of aquatic habitats and their associated fauna.

Objectives:��

Monitoring the state of vegetation, terrest rial and aquatic fauna during the constr uction phase of the proj ect.

Measures�to�be�implemented:��

· Monitoring the state of terrestrial vegetationand flora.

· Monitoring of terrestrial fauna.

· Monitoring of aquatic fauna.

Performance�indicators: ��

· Number of species of flora by type of vegetation found in the study area of the project, characterized by thei r
way of life, richness and abundance.

· Number of species of fa una (repti les, amphibians, birds and mammals) by type of vegetat ion found in the
study area of theproject, indicating their abundance.

· Number of aquatic fauna species (fish and macroinvertebrates) found in the project study area, indicating

their abundance.

· Number of protected or threatened species found in the study area.

Goals:� �

· Improvement in performance indicators for vege tation compared to baseline survey.

· Improvement in the performance indicators of terrestrial fauna compared to the survey carried out at the

baseline.

· Improvement in aquatic faunaperformance ind icator s compared to that foundduring the baseline survey.

Parameters�or�units : Does not apply.

Responsible�for execut ion: Environmental Technicianof the Environmental andSocial Management of the
CAASD.

Supervisor : Monitoring and EvaluationTechn ician of the Monitoring andEvaluation Management of theCAASD.

Methodology�and�technology�used:

A. Fo r the monitoring of vegetation, the following procedure will be followed:

1) Def ine the footprint of the project with its area of direct influence and direct influence.

2) Elaboration of draft vegetat ion map through the analysis of recent Google Earth images or images obtained
with drone , duly georeferenced with the footprint o f the project and selection of sampling sites by vegetation
type.

3) For themonitoring of vegetation thr ough field tours at the selected points during the map preparation phase
and select ion of sampling sites by vegetation type. Transects will be estab lished according to Matteuci &
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Colma (1982) of 50 meters in length x 20 meters on eachside of the canal (wher e possible) specifically where
there is vegetation. Additionally, informationwill be gathered outside the transects, of species that areoutside
the selected t ransects to enrich the information of the fl ora of th eplace. Ateach sampling site, UTM WGS 84
coordinates will be taken using a GPS for subsequent location on the vegeta tion map according to the
vegetation type evaluated.

All the f ieldwor kwill be suppor ted by abundant photographic material, taken by the specialists in flora andvegetation
themselves, showing the characte ris tics of the habi tats , the soils, and the particularities of the species in question.

4) Tabulation and analys is of the informati on generated in the field, the identified species will be tabulated to
gener ate a list of species where the family, status, estimated abundance, sc ientific and common names,
number of individuals per species and numbe r of species per family for ea ch type of vegetation will be
indicated. Once the lists have been completed and properly refined, the portals specialized in species with
some conser vat ion category, such as CITES and IUCN, will be consulted, as well as the consultation of the
updated and approved local legislation such as the Red List of Vascular Flora in the Dominican Republic to
gener ate information on the conservation status of the species reg ister ed in the study area.

B.For themonitoring of terrestrial fauna in each typeofvegetationor habitat, the followingprocedure sha llb efollowed:

Herpetofauna: The methodology suggested by Angulo et al. will be used. (2006), which consists of estab lishing
stations or sampl ing points with 50m radius in which fr ee and un restricted searches will be carried out for 25minutes
during the day and night, paying special attent ion to themicro- habitats available by vegetat ion type .

For the determination of the biogeographical statusand conservation status of the regis tered specieswill be consulted
in theRed L ist of the Species of EndangeredFlora andFauna of the Dominican Republi c,

El International Trade in Endangered Species of Wild Fauna and Flora (CITES)andThe Caribbean Amphibian and
Rept ile Database (IUCN, 2019., MIMARENA, 2011. , UNEP CITES, 2021., Caribher p,2021).

Sampling technique for terrestrial mammals: To collect information from terrestrial mammals, the technique transects
or linear paths of 150 meters of variable width, walking at a constant speed along the routes of 0.5 to one kilometer
per hour will be used for a better probabil ity of detection by direct observat ions of the species by visual and auditory
means in vegetation type or habitat, (Birriones, 2004). Theseconsist of linear routes with a length, set at ea ch station
for sampling. At each sampling site, GPS coor dinates will be taken to indicate on the fauna map the sites evaluated
by vegetation type or habitat .

After the field phase will be tabulatedand analyzed the information collected for later preparation of the report of this
componen t, the report will contain tables with the species identified with information of the order, family , species,
number of indiv iduals, biogeographical status and conser vationof th e regis tered species will be consulted i n the Red
List of the Species of Endangered Flora and Fauna of the DominicanRepublic , El International Trade of Endangered
Species of Wild Fauna and Flora (CITES)and IUCN. I t will also inc lude calculating relative abundance and species
richness.

Sampling techniques for bats: To collect the informat ion of this taxonomic group, two sampling techniques will be
used: a) Cap tureusing fog networks and b)Observations by transects of 150 m. To apply these techniques,sampling
sites or stati ons will be selected in the vegetation types present within the study area , in which wo rk wi ll be done at
night in each selectedplace. In theseplaces will beplaced the fog nets to capture bats,(Bail lie et al. 1986 and Peach
et al .1991), with dimensions of six meters long and twometers wide for a period of three (3) hours.

The stations for the placement of the nets will be selected taking into account the places of passage and fre quent use
of this group. After capture, individuals will be identifiedand then, will be marked with a harmless ink, to check if it is
re captu redand released. As for t ransects for direct observations and verification of the cross ings of individuals, they
will be made close to theplaces of capture,a ndby observat ion, the number of individuals and the height of the fl ights
will b e taken into account.
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Sampling techniques for avifauna: In the case ofb irds, to collect i nformation in the field will be used the most pra ctical
and appropr iate methods to collect data on land bird populations in the Caribbean according to, Ralph et al. , 1981,
1995., Wunderle et al, 1994. In this sense, three sampling techniques wil l be combined: the count by fixedpoints, the
in terview technique andopportunist ic observation s.

-�Fixed�points�of�counts: They serve tomake list sof presence,calculate the rela tive abundance, richness,determine
routes of displacement ,estimate the height anddirection of the flights, make comparisons between the d ifferent t ypes
of vegetation and use of habitats, will bemade conside ringan average radius o fobservation of 25 m and a maximum
of 50 m, at eachpoint, (Ralph et al.1981, 1995; Wunderle, 1 994; Allen, 1986., Lack, 1954 and 1966., Call, M. W.
1981., Lancia, et al.2005), with this technique, th e species and individuals observed and heard within these
perimeters will be ident ified and noted. The distance between the points should not be less than 200m.

The duration of sampling at each fixed point should not exceed 10 minutes, since lasting longer than this time may
causean increase in the standard erro r of the results during the analysis (Smith et al.1997; Cox and Ricklefs. 1977).

For the appreci ation of indiv iduals of the same species, which areonl y heard in flocks only two individuals are taken
in to account at most, in the case of mixed flocks, only onesound is noted for each species heard.

This method allows the observer to remain fixed for a certain time, increasing the probabilit y of bird detection and
decreasing the degree of disturbancegeneratedduring tr ansect movements (Chávez-León and Velázquez, 2004).

-� Interview: with th is technique, it is intended to seek information on the history of the avifauna of the place, some
species in part icular and the possible impacts that haveaffected the taxonomic groups tr eated (Vicente, 1998).

-�Opportunistic�observations: as the name implies, they are observations that are made at random, prov iding new
species that are located outside the techniques used during the process and serve to add qualit ative data to the site
lis t (Allen, 1986).

For the monitor ing of aquatic�fauna, t he followingprocedure wil l be followed:

In the case of fish due to th e characterist ics of the canals, the basic catch wil l be made using physical methods with
type D hand nets with extender rod, of the jatico type (cage) and if poss ible atarrayas (tuna fishing). The f ish will be
preserved in 4% formalin and labeled in plastic bags.

Qualitative analysis techniques will be used, which consists of identify ing the taxa present in the sample, r egardless
of th eir quan tity. Knowing the degree of contamina tionof the waters, disposable gloves, high rubber boots, disinfection
equi pment such as liquid soap andplenty of water for hand washing af ter samp lingand washing the nets will be used.

Monitoring�sites:

For vegetati on: Vegetation within the footprint of the project in the sections of the Guajimía canal and its tributaries
already inter vened, secondary forest south of the 6 de Noviembre Highway, green areas that a re part of the urban
amenities of the project.

For terr estrial fauna: Vegetation within the footprint of the project in the sect ions of the Guajimía canal and its
tributaries already intervened, secondary forest south of the 6 de Noviembre Highway, green areas that are part of
theurban amenities of the project.

Table 8-7 shows the monitoring sites of te rrest rial vegetation, flor a and fauna.
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Table�8-7:�Pre-selected�monitoring�sites�for�the�characterization�of�vegetat ion,�f lora�and�terrestrial� fauna�

Vegetation�
Sampling� (VT).�

Terrestr ial�
Fauna�

Sampling�(FT).�

UTM�coordinates�
Canals� Description�

X� and�

VT-1 FT-1 394999.00 2043336.00 Mahogany. Las Mahogany Park.

VT-2 FT-2 394558.00 2043375.00 Guajimía.
Agrarian City.
(Between thecanals Villa
Aura and Las Mahogany).

VT-3 FT-3 394517.00 2043174.00 Guajimía.

The Valley.
(Between thecanals Villa
Aura and canal Las
Mahogany).

-- FT-4 395542.00 2042781.00 --
Between the canals Las
Mahogany and Buenos Aires.

-- FT-5 394114.00 2042849.00 --
-- FT-6 394589.00 2041885.00 --

VT-7 FT-7 394714.00 2041517.00 --
Engombe Sector (Marcano
Forest.

VT-8 FT-8 395134.00 2041741.00 Guajimía. Located next to the Pollera.

VT-9 FT-9 395685.00 2041298.00 Ureña.
West Hills (Near the Extension
February 27)

-- FT-10 395262.00 2040790.00 Guajimía.
Between the canals Ureña
and Autop ista 6 de
Noviembre).

-- FT-11 394978.00 2039919.00 Guajimía.
Between the 6 de Noviembre
Highway and it s mouth in the
Haina River).

VT-12 FT-12 394442.00 2039297.00 Guajimía.
Between the 6 de Noviembre
Highway and it s mouth in the
Haina River.

-- FT-13 393774.00 2038751.00 Guajimía.
Between the 6 de Noviembre
Highway and it s mouth in the
Haina River.

VT- 14 -- 396404.21 2041852.05 --
Soto Mayor School
(Near Canal El In dio).

VT- 15 -- 395670.56 2041056.85 -- Next to the Canal Ureña.

For aquatic fauna: Sand recommends establishing7 monitoring sites or stations (Table 8-8), which have been duly
selected taking into account accessibil ity and absence of waste that prevent monitoring, in additi on th ewater quality
monitoring points were taken into account.
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Table�8-8:�Proposed�Aquatic�Fauna�Sampling�Sites�

Aquatic�Fauna�
Sampl ing�(FA).�

Coordinates�UTM�WGS�84,�
zone�19Q Canals�

X� and�
FA-1 395029 2043942 Villa Aura.
FA-2 394647 2043696

Guajimía
FA-3 394632 2042833
FA-4 395276 2043199 Mahogany
FA-5 397202 2042728 Buenos A ires

FA-6 395211 2041206
Guajimía

FA-7 395074 2039933

Monitoring� frequency: Semi-annual for the duration of the constructionphase.

Implementation�t ime: Throughout the construction phase.

Associated�costs:

According to the estimates presented in Table 8- 9, the cost for monitoring of a semi-annual nature is
USD $16,685.00 dollars, sampling wil l be carried out in both c limat ic stations present in the country which leads
to monitoring 2 times a year, having an estimated annual cost of USD $33,370.00 dollars.

Table�8-9:�Estimated�Cost�of�Biodiversity�Monitoring �under�Construction�

Position USD$ Period
Specialists by campaign

Mammal specialist 1300 .00

Botanical 1,300.00

Bird Specialist 1,300.00

Specialis t in herpetofauna 1,300.00

Specialis t inFish and
macroinvertebrates

1,800.00

Mammal Assistant: networks and
cameras

1,200.00

Bird assistant : transecto and nets 800.00

GIS Specialis t 1,200.00

Herpetofauna Assistant 800.00

subtotals 11,000.00

Logistics Details USD$ period

Per sonal field feeding
21.00/person/day
for 9 people for
15 days

2,835.00

Per sonal field transporta tion 600.00 /15days 600.00

Fuel
Tours,
coordination and
meetings

100.00

subtotal USD$ 3,535.00
mater ials Details USD$ period
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Position USD$ Period
Specialists by campaign

Fieldmaterials for monitoring

First aid, f ield
notebooks, bait
for t raps, ropes,
threads,
markers, insect
re pellent, among
others

250.00

AA alkaline batteries 15 packs/period
and AAA alkaline batteries 4
packs/period for field equipment

camera traps,
head lamps,
handheld
flashlights,

550.00

Off ice materials
printer ink,
paper, USB
among others

300.00

subtotal USD$ 1,100.00

Unfor eseen events and operating
expenses

Details USD$ period

incidentals

for unexpected
and/or new
expenses (e.g.
in crease in costs
of a product )

550.00

Operatingexpenses
Inter net,
telephony,
electricity costs

500.00

subtotal USD $1,050.00

Cost per campaign USD $16,685.00

Annual cost USD $33,370.00
(The reference date is July 2021)

�

� Subprogram�of�Monitoring�the�Impacts�to�the�Social �Environment�Impacts�to�which� the �
Subprogram� is�Directed��

· Affectation of land prope rties.
· Nonconformities of thepopulation thatwill be resettled.
· Destruction of homes and other building s locatedon the banks of the canals that will be intervened.
· Damage to exist ing infrastructure (roads, drinking water supply, sewagecollect ion, amongothers).
· Increased traffic and traffic disruption .
· Disruption of commercial and serv ice activity .
· Risk of interruption of the subsistence activities of the inhabitants in the area of influence of the project .
· Modif icationof l ife habits.
· Generation of conflic ts related to compensation to tenants, homeowners, shops, workshops, among

others.
· Generation of tensions due to problems in the inter action of the communities with the workers of thework.
· Generation of tensions in the ne ighborhoods of the area of influence of theproject due to the low or low

award of jobs and service contracts to residents,workers andprofessionals of these neighborhoods.
· Marginalization of women in the pr ocess of compensat ion to tenants and owners of homes, shops,

workshops, among others.
· Increased marginalizatio n and risk levels of vuln erable groups.�
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�
Objectives:

· Monitor the status of the communities in th eproject's area of direct influence.

Measures�to�be�implemented:

· Investiga tion and response of complaints and claims received by the local population through the
established mechanism.

Indicators�and/or�parameters�to�be�measured:

· Number of comp laints received from community members.
· Number of comp laints investigated and responded to community members
· Response time to comp laints .

Targets�for� indicators�and/or�parameters�to�be�measured:

· 100% of the complaints received answered in nomore than 45 days.

Methodology�and�technology�used:�
�
The methodology for following up and responding to complaints is presented i n th e Compla ints and Claims
Mechan ism (seesubsecti on 8.5of this chapter).
�
Monitoring�sites:�Communit ies in the d irect area of influence of the project.
�
Frequency of�monitoring: Semi-annual.

Implementation�t ime: During the entire construction phase.

Responsible�for�execution: Social Manager of the Environmental and Social Management of the CAASD.

Supervisor : Monitoring and Evaluation Technician of the Monito ring and EvaluationManagement of the CAASD.

Associated�costs:

According to theestimates presented in Table8-10 the costofmonitoring semi-annually is USD$ 6,730.00 dollars ,
the samp ling will be carried out in both c limatic stations present in the country which leads to monitoring 2 times
a year, having an estimated annual cost of USD$ �13,460.00 dollars .

�
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Table�8-10:�Estimated�cost�of�monit or ing�the�social�environment�under�cons truction

Position� USD$�period�

Specialists� by�campaign�

2 socio logists 1200/each=2,400.00

3 pollsters 600/ each=1,800.00

subtotal� USD$�4,200.00�

Logistics� Details� USD$�period

Personal fie ld feed ing 21.00/ person/day f or 6 people for 5 days 630.00

Driver for personal field transporta tion 40 /day for 5 days 200.00

fuel Tours, coordina tion and meetings 200.00

subtotal USD$�1,030.00

Materials�� Details� USD$�period�

Fieldmater ials for moni toring
field notebooks, pens, insect repe llent,

among others
150.00

Spendable materia l fo requipment used in

monito ring
Survey forms. 200.00

Office materia ls prin ter ink, paper, USB among others 100.00

subtotal USD$�450.00

Unforeseen�events�and�operat ing �expenses� Details USD$�period�

Incidentals�
for unexpected and/or new expenses (e.g .

increase in costs o f a product)
550.00�

Operating�expenses� Inte rnet, te lephony, e lectricit y costs 500.00�

subtotal� USD$�1,050.00�

Cost�per�campaign� USD$�6,730.00�

Annua l�cost� USD$�13,460.00�

(The reference date is July 2021)

� Monitoring �program�for�the�operat ion�phase�

The Annex11.4. presents a summarytable of the monitoring subprograms to be implementedduring theoperation
phase (Matr ix11-4).

� Water�quality�monitoring�subprogram� �

Impacts�to�which�the�subprogram�is�aimed:

· Reduction of the pollutant l oad in the surface waters by theelimination of the accumulation of garbage in
the canals .

· Risk of contamination ofstorm drain water by maintenanceactivit ies.

Objectives:

· Monitor the qua lity parameters of the surface waters of the canals during the oper ation phase of the
work.

Measures�to�be�implemented:

· Monitoring of the water qualit y parameters of the canals .
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Indicators�and/or�parameters�to�bemeasured:

· Water quality parameters of the canals. (See Table8-11)
�
Targets�for� indicators�and/or�parameters�to�be�measured:

· Water quality pa rameters that comply with the standards established by the Environmental Standard on
Surface and Coastal Wa ter Quality .

Table�8-11:�Surface�water�quali ty�parameters

Parameter s� Unit�of�measure
pH

Water temperature. ºC
electrical conductivity. μS/cm
Tota l dissolvedsol ids. Mg/l
Disso lved oxygen. Mg/l
Oxygen satura tion. %

turbid ity. NTU
Tota l suspended so lids. Mg/l
Residual chlorine. Mg/l

chlor ide . Mg/l
Total coliforms NMP/ 100ml
Feca l coli forms NMP/ 100 ml

n itrate mg/l
sulphate mg/l

Fats and o ils mg/l
BOD 5 mg/l
Cod mg/l

ammonium mg/l
Tota l phosphorus mg/l
Total nitrogen mg/l

Hexava lent chromium mg/l
Tota l arsen ic mg/l
Total cadmium mg/l
Tota l copper mg/l
Tota l iron mg/l

Total selenium mg/l
Tota l zinc mg/ l

Total mercury mg/l

�
Responsible�for�execution: Water Quality Technician of the Environmental and Social Management of the
CAASD.
�
Supervisor: Monitoring and Evaluation Technic ian of theMonitoring and EvaluationManagement of the
CAASD.

�
Methodology�and�technology�used:��
�

· The same establishedprocedure will be followedas in the construct ion phaseof the work.

Monitoring�s ites:At leastone sampling will b edonedownstream in each section of theGuajimía Canal or t ributary
that has been intervened, especially during maintenance activ ities.

Monitoring� frequency: Semi-annual.
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Implementation�t ime: During the useful life of the project.

Associated�costs:

According to the estimates presented in Table 8-12, th e cost for monitoring on a semi-annual basis is
USD$8,475.00, sampling will be carried out in both climatic stations present in the country which leads to
monitoring 2 times a year, having an estimated annual cost of USD$ 16,970.00 dollars.

�

Table�8-12:�Estimated�cost �of�water�quality�monitoring�in�operation

Position� USD$�per iod�

Specialists� by�campaign�

Two technical water quality monitorin g 800/technical=1,600.00

subtotal� USD$�1,600.00�

Logi stics� Details� USD$ period

Personal field feeding 21.00/person for 3 people for 5 days 315.00

Driver for personal field transportation 40/day for 5 days 200.00

fuel Tours, coordination andmeetings 100.00

subtotal USD$�615.00

Materials�� Details� USD$ period�

Field materials for monitoring

Personal protect ive equipment, medicine

cabinet, first aid, field notebooks, pens, insect

repellent, among others

150.00

Spendable material for monitoring equipment

Batteries for watermeasuring equipment,

reagents, glass and plastic bott les,sterile

covers, gloves,

300.00

Laboratory analysis

Payment to external laboratory that performs

physico-chemical and microbiological analyses

of water quality

4,750.00

Office materials printer ink, paper, USB among others 20.00

subtotal USD$�5,220.00

Unforeseen�events�and�operating�expenses�� Details USD$ period�

Incidentals�
for unexpected and/or new expenses (e.g.

increase in costs of a product)
550.00�

Operating�expenses� Internet, telephony, electricity costs 500.00�

subtotal� USD$�1,050.00�

Cost�per�campaign� USD$�8,475.00�

Annual�cost� USD$�16,970.00�

(The reference date is July 2021)

� Biodiversity�monit oring�subprogram�Impacts�to�which� the�subprogram�is�directed:��

· Deter ioration of the green areas and gardens created by maintenance activitie s of the rainwater and
sanitary drainageworks; drinkingwater supp ly and urban planning.�

· Possible introduction of invasive alien species( IAS). �
· Improvement of the quality of aquatic habitats in the Guajimía Canal in the section from highway 6

November to the mouth of the Haina River.�
�
Objectives:

Monitoring of the state of vegetat ion, terrest rial and aquatic fauna during the construction and operation phases
of theproject.

�
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Measures�to�be�implemented: ��
�

· Monitoring the state of terrestrial vegetationand flora.�

· Monitoring of terrestrial fauna.�
· Monitoring of aquatic fauna.�

�
Performance�indicators: ��
�

· Number of species of flora by type of vegetation found in the study area of the pr oject , characterized by
their way of li fe, richness and abundance.

· Number of species of fauna (reptiles, amphibian s, birds and mammals) by type of vegetat ion found in the
study area of theproject, indicating their abundance.

· Number of aquatic fauna species (fish and macroinvertebrates) found in theprojects tudy area, indicating
their abundance.

· Number of protected or threatened species found in the study area.
�
Goals:� �
�

· Improvement in performance indicators for vege tation compared to baseline survey.

· Improvement in the performance indicators of terrestrial fauna compar ed to the survey carried out at the
baseline.

· Improvement in aquatic fauna performance indicators compared to that found during thebaseline survey.

Parameters�or�units : Does not apply.
�
Responsible� f or �execution: Environmenta l Technician of the Environmental and Social Management of the
CAASD.

Supervisor : Monitoring and Evaluation Technician of the Monito ring and EvaluationManagement of the CAASD.

Methodology�and�technology�used:��
�

· The same establishedprocedure will be followedas in the construct ion phaseof the work.

Monitoring�sites:��

For vegetation: Vegetation with inthe footprint of the project in the sections of theGuajimía Cana land its tribu taries
already intervened, secondary forest southof the 6deNoviembre Highway, green areas that are part of the urban
amenities of the project.

For terrestrial fauna : Vegetation within the footprint of the project in the sections of the Guajimía Canal and its
tributaries already inter vened, secondary forest south of the 6 de Noviembr e Highway, green areas that are part
of theurban amenities of the project .
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Table 8-13shows themonitoring sites of terrestrial vegetation, flora and fauna.

Table�8-13:�Pre-selected�Monitoring�Sites�for�the�Characterization�of��
Vegetation,�Flora�and�Terrestrial�Fauna�

Vegetation�
Sampling� (VT).�

Terrestrial�
Fauna�Sampling�

(FT).

UTM�coordinates�
Canal s� Description�

X� and�

VT-1� FT-1� 394999.00 2043336.00 Mahogany. Las MahoganyPark.

VT-2� FT-2� 394558.00 2043375.00 Guajimía.
Agrar ian City.
(Between the canals Villa
Aura andLas Mahogany).

VT-3� FT-3� 394517.00 2043174.00 Guajimía.

The Valley.
(Between the canals Villa
Aura andcanals Las
Mahogany).

--� FT-4� 395542.00 2042781.00 - -
Bet ween the cana ls Las
Mahogany and Buenos Aires.

--� FT-5� 394114.00 2042849.00 - -
--� FT-6� 394589.00 2041885.00 - -

VT-7� FT-7� 394714.00 2041517.00 - -
Engombe Sector (Marcano
Forest.

VT-8� FT-8� 395134.00 2041741.00 Guajimía. Loc ated next to the Pollera .

VT-9� FT-9� 395685.00 2041298.00 Ureña.
West Hi lls (Near the
Extension February 27)

--� FT-10� 395262.00 2040790.00 Guajimía.
Bet ween the cana ls Ureña
and Autopista 6 de
Noviembre).

--� FT-11� 394978.00 2039919.00 Guajimía.
Bet ween the 6 de Noviembre
Highway andi tsmouth in the
Haina River).

VT-12� FT-12� 394442.00 2039297.00 Guajimía.
Bet ween the 6 de Noviembre
Highway andi tsmouth in the
Haina River.

--� FT-13� 393774.00 2038751.00 Guajimía.
Bet ween the 6 de Noviembre
Highway andi tsmouth in the
Haina River.

VT-� 14� - -� 396404.21 2041852.05 - -
Sot oMayor School
(Near Canal El Indio).

VT-� 15� - -� 395670.56 2041056.85 - - Next to the Canal Ureña.

For aquatic fauna: Se recommends establishing7 monitoring s ites or stations (Table 8-14 ,which have been duly
selected tak ing into account accessibility and absence of waste that pr event monitorin g, in addition the water
qual ity monitoring points were taken into account .

Table�8-14: ��P roposed�Aqua tic�Fauna�Sampling�Sit es�

Aquatic�Fauna�
Sampling�(FA).�

Coordinates�UTM�WGS�84,�
zone�19Q Canals�

X� and�

FA-1� 395029 2043942 Villa Aura.
FA-2� 394647 2043696

Guajimía
FA-3� 394632 2042833
FA-4� 395276 2043199 Mahogany

FA-5� 397202 2042728 BuenosAires

FA-6� 395211 2041206
Guajimía

FA-7� 395074 2039933
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Monitoring� frequency: Semi-annual during the useful l ife of theproject.

Implementation�t ime: During the useful life of the project.

Associated�costs:

According to the estimates presented in Table 8-15, the cost for the semi-annual monitoring is USD $16,685.00
dollars, the samplings will be carried out in both c limatic stations present in the country which leads to monitor ing
2 times a year, having an estimated annual cost of USD $33,370.00 �dollars.

Table�8- 15: �Estimated�Cost�of�Biodiversity�Monitoring�in�Operation

Position� USD$�Period�

Specialists� by�campaign�

Mammal specia list 1300.00

botanica l 1300.00

Bird Specialist 1300.00

Specialist in herpetofauna 1300.00

Specialist in Fish and macroinvertebrat es 1800.00

Mammal Assistant: networks and cameras 1200.00

Bird assistant: transect andnets 800.00

GIS Specialist 1200.00

Herpetofauna Assistant 800.00

Subtotals� 11,000.00�

Logistics� Details� USD$�period�

Personal fie ld feed ing 21.00/ person/day f or 9 peopl e for 15

days
2835.00

Personal fie ld transportation 600.00 /15days 600.00

Fuel Tours, coordination and meetings 100.00

subtotal USD$�3535.00

Materials�� Details� USD$�period�

Fieldmater ials for moni toring
First a id, field notebooks, ba it fo r t raps,

ropes, th reads,markers, insect

repe llent, among others

250.00

AAalkaline batteries 15 packs/per iod and AAA

alkaline batteries 4 packs/period for field equipment

camerat raps, head lamps, handheld

flashlights,
550.00

Office materia ls
pr in ter ink, paper, USB amongothers

300.00

subtotal USD$�1100.00

Unforeseen�events� and�operating�expenses�� Details USD$�period�

Incidentals� for unexpected and/or new expenses
(e .g. increase in costs of a product)

550.00�

Operating�expenses� Internet, telephony, e lectricity costs 500.00�
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Position� USD$�Period�

Specialists� by�campaign�

subtotal� USD�$1,050.00�

Cost �per�campaign� USD�$16,685.00�

Annual�cost� USD�$33,370.00�

(The reference date is July 2021)

� Subprogram�of�Monitoring�the�Impacts �to�the�Social�Environment�Impacts� to�which�the�
Subprogram�is�Directed��

· Illegal occupation of the spaces where the rainwater and sanitary dra inage works are located; drinking
water supply and urban planning.

· Destruction of stormwater and sanitary drainage works; supply of drink ing water and urban planning for
actsof vandalism.

· Improvement of the identity of th e inhabitants with th eir neighborhoods.
· Disturbances of thepopulation that was no t resettled.
· Disturbances of theowners of shops, workshops, amongothers that were not compensated.
· Generation of tensions between residents and workers due to the inadequate interaction in the

maintenance activ ities of the works.
�
Objectives: To mon itor th e state of the communities in the area of direct influence of the pr oject during the
oper ation phase of the works.

Measures�to�be�implemented:

· Investiga tion and response of complaints and claims received by the local population through the
established mechanism.

· Conducting interviews and meetings with focus groups to determine the degree of conformity of the
population with the construction of the work.

�
Indicators�and/or�parameters�to�be�measured:

· Number of comp laints received from community members.
· Number of comp laints investigated and answered to community members.
· Response time to comp laints .

· Number of interv iews conducted.
· Number of focus group meetings held.

Goals:� �

· 100% of the complaints received answered in nomore than 45 days.
�
Responsible�for�execution: Social Manager of the Environmental and Social Management of the CAASD.

Supervisor : Monitoring and EvaluationTechn ician of the Monitoring andEvaluation Management of the
CAASD.
�
Methodology�and�technology�used:��
�

· The methodology for fol lowing up and respondi ng to complaints is presented in theComplaints and
Claims Mechanism (see subsection8.5 of this chapter).
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· The methodology for conducting interviews and meetings with focus gr oups is described in the
Stakeholder Par tic ipation Plan (seesubsection 8.4 of this chap ter).

Monitoring�sites:�Communities in the ar ea of direct in fluence of theproject (Las Caobas, Duarte, Buenos Aires,
La Rosa, Herrera, Manoguayabo, Bayona, Engombe, La Altagracia andSanto Domingo Country Club).
�
Frequency�of moni toring : Semi-annual.

Implementation�t ime: During the useful life of the project.

Associated�costs:

According to the estimates presented in Table 8-16, the cost of monitorin g on a semi-annual basis i s
USD$ 6,730.00, sampling wil l be carried out in both climatic stations present in the country which leads to
monitoring 2 times a year, having an estimated annual cost of USD$�13,460.00 dollars .
�

Table�8-16:�Estimated�Cost�of�Monitoring� the�Social�Environment� in�Operation

Position� USD$�period�

Specialists� by�campaign�

2 socio logists 1200/each=2, 400.00

3 pollsters 600/each=1,800.00

subtotal� USD$�4,200.00�

Logistics� Details� USD$�period

Personal fie ld feed ing 21.00/person/day for 6 people for 5days 630.00

Driver for personal field transporta tion 40 /day for 5days 200.00

Fuel Tours, coordination and meetings 200.00

subtotal USD$�1,030. 00

Materials�� Details� USD$�period�

Fieldmater ials for moni toring
field notebook s, pens, insect repe llent,

amongothers
150.00

Spendable materia l fo requipment used in

monito ring
Survey forms. 200.00

Office materia ls pr inter ink, paper , USBamong others 100.00

subtotal USD$�450.00�

Unforeseen�events�and�operating �expenses� Details USD$�period�

Incidentals�
for unexpected and/or new expenses (e.g .

increase in costs o f a produc t)
550.00�

Operating�expenses� Internet, telephony, e lectrici ty costs 500.00�

subtotal� USD$�1,050. 00�

Cost�per�campaign� USD$�6,730. 00�

Annua l�cost� USD$�13,460.00�

(The reference date is July 2021)

� Audits�for�Environmental�Compliance�Reports�(ICA)�

The audits for the construct ion and operation phase of the project will def ine th e status of compliance wi th the
prevent ion,mitigationand compensationplanand themon itoring plan, as well asanother conditionor requirement
established in the Environmental Authorization.

These audits will be carr ied out in accordance with the monitoring frequency establi shed in the program of
prevent ive measures, management andcompensation, in th e monitoring program and the frequency established
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by Environmental License No. 0103-07-RENEWED for the delivery of Environmental Compliance Reports (ICA)
through the ICA Plat form, which is semi-annual.

The CAASD will be responsible for the preparat ion of environmental compliance reports (ICA) during the
construction and operationphases.

� Monitoring �Plan�Reports�

The reports of the monitoring plan will be prepared either semesterly or in accordance with the fr equency
established inEnvironmen tal LicenseNo. 0103-07-RENEWED, for the verificat ion of themeasures of the program
of preventive measures, mit igation and compensatio n and for the monitoring program of each environmental
variable, which will be inc luded in theEnvironmental Compliance Reports (ICAs).

The Monitoring and Evaluation Technician of the Monitor ing and Evaluat ion Management of the CAASD wi ll
prepare and upload the ICAs to the ICA platform every six months accordin g to the f requency established in
Environmental License No. No. 0103-07-RENEWED, togive continu ity to it s validity in both phases.

The informat ion of the ICA will be uploaded to the ICAplat form according to the information that the same demand
and that which the Ministry of Environment and Natural Resources r equests.

� Responsible�for�the�implementation �of �the�Monitoring�Program�

The Monitoring andEvaluation Management of the CAASD will be responsible for theexecutionof the Monitoring
Program inboth the const ruction andoperation phases. �
�
Environmental consultantsmay behired in order to provideadvice fo r the execution of the pr oject monitoring plan.

Its functions will be external to give advice, perform environmental audits and punctual measurements of
environmental qua lit y, they will not have responsibil ities for planning and execution of environmental policies and
actions. These functions shall be the responsibil it y of the CAASD. �

� Schedule�and�costs�

The Monitoring Program will be developed according to the timeestablished for the implementation of preventive,

mitig ation andcompensation measures and the f requency of monitoring of each environmental variab le.

The costs of the Monitoring Program will be borne by the CAASD in both the constructionand operati on phases. �

� Monitoring�Plan�

� Waste�Management�Plan��

� International�Standards�and�Guidelines�

The Project is aligned with the IFC Per formance Standards (PS). The IFC presents eight PS to provide guidance
on identifying the risks and impacts associated with projects and to avoid or mitigate those risks and impacts. Of
these standards, the PS 3: Resource Effic iency and Polluti on Prevention refers to waste management. The
objectiveof this standard is to avoid or minimizeadver se effects on theenvironment and human health, promote
sustainable use of natural resour ces and reduce greenhousegas emissions.

For waste management, this standard states that CAASD will avoid gener ating hazardous and non-hazardous
materials, but where this is not feasible, the waste generated will be reduced, recover ed and reused in a manner
that is safe for th e environment and human health. If waste cannot be recycled or reused, disposal will be
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accomplished by reputable and legitimate th ird part ies with permit s issued by the appropri ate government
re gulatory agencies. CAASD will be responsible for documenting the final destination of the waste.

In case the waste managed or produced is considered hazardous, CAASD will adopt alternat ives in accordance
with international good pract ice, taking into account the limitations applicable to their t ransboundary transport 13.

Final disposal s ites will have to meet acceptable standards. If not, CAASD will be required to reduce the amount
of waste sen t to thesesites and imp lement other disposal options,such asbuilding its own recycling and disposal
facili ties on the Project site.

� National�Waste�Management�Legislation�

The Dominican Republic has implemented several regulations to control waste managemen t. The "Ley 64 -00
Genera l de Medio Ambiente y Recursos Naturales" provides the general framework. InAugust 2020, a new Law
(No. 225- 20), "Ley General de Gestión integral y Coprocesamiento de Residuos Sólidos de la República
Dominicana", was approved and inc ludes new requirements to promote waste reduction and recycling. I t applies
to citizens, public sector and private sector companies and organ izations.

Among the sixteen general principles of this law, it is ment ioned for the firs t time in the Dominican Republic the
princ iple of extended producer responsibil ity, which indicates that producers are responsible for the waste
produced during its entire lif e cycle. This extended responsibility applies on the lis t of priority wastes defined by
theMinist ry of Environment and Natural Resources:

· Lubr icating Oil
· Batteries
· Pest icides
· Tires
· Elect rical andelectroni c waste
· Containers and packag ing
· Foam

The Ministry may modify this l ist and decide on the order of applicat ion of the wastes subject to the extended
re sponsibilit y program.

A lis t of other national legislation relevant to the waste management aspects of the Project is presented below:
· Constitución de la República, 2015.

Ley Orgánica 1-12 de la Estrategia Nacional de Desarrollo (END), 2012.

· Conveniode Basilea sobre el Cont rol de los Movimientos Transfronterizos de los Desechos
Pel igr osos y su Eliminación, 1992.

· Ley General sobre MedioAmbiente y Recursos Naturales, No. 64-00, 2000.

· Ley No. 218, que Prohíbe la Introducciónal País por Cualqu ier Víade Excrementos Humanos o
Animales, Basuras Domiciliarias o Municipales y sus Derivados,Cienos o Lodos Cloacales,
Tratados o no, así como Desechos Tóxicos, provenientes de Procesos Industriales, 1984.

· Ley General de Salud No. 42-01, 2001.

· Ley No. 176-07 del Dist rito Nacional y los Munic ipios, 2007.

· Normapara la Gestión Ambiental de Residuos Sólidos No Peligrosos, 2009.

· Reglamento de Etiquetado e Informaciónde Riesgo y Seguridadde Materiales Peligrosos, 2009.

· Reglamento parael Transporte de Sustancias y Materiales Peligrosos, 2006.

· Reglamento para l aGestión de Aceites Usados, 2007.

13 Basel Convention & Basel Protocol on Liability and Compensat ion (2019):
http://www.basel.int/TheConvent ion/Overview/TextoftheConvent ion/tabid/1275/Default.aspx
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· Ley No. 57-07, de Incentivoal Desarrollo de Fuentes Renovables de Energía y sus Regímenes
Especiales. Reglamento, 2007.

· Reglamento para l aGestión de Sustancias y Desechos Químicos Peligrosos, 2009.

· Ley No. 120-99, que Prohíbe a Toda Persona Fís ica o Mora l Tirar Desperdic ios Sólidos y de
Cualesquiera Naturaleza enCalles, Aceras, Parques, Carreteras, Contenes, Caminos, Balnearios,
Mares, Ríos, etc., 1999.

� National�Waste�Classification�

According to the law "Ley General de Gestión integral y Coprocesamiento de Residuos Sólidos de la República
Dominicana", waste is classified into three types:

· urban� solid� waste: waste gener ated in homes resulting from domestic activities or with similar

characteris tics and waste f rom the cleaningof r oads andpublic places.

· waste�requir ing�special�treatment : waste derived from products consideredas priorit ies under the law,
which are subject to the principle of extended responsibility , non-hazardous waste generated in large
volume by production plants andwaste produced by large generators of municipal solidwaste.

· hazardous�waste: waste that possess one or more of the character isti cs of corrosiveness, reactivity,

explosiveness, toxicity, flammability, or that contain biological- infectious agents, as well as containers,
recipients, packaging that have been contaminated with hazardous waste, in accordance with the
provis ion s of this law and waste that have been classified as hazardous in international agreements to
which theDomin ican Republic is a party.

Moreover, the law defines a contaminated site as a site whose chemical, bio logical, or physical characteristics
have been adversely affectedby the presence of hazardous components of human origin, at a concentration that
constitutes a risk to human health or the environment.

� Roles�and�Responsibilities�

Waste management will be the responsibili ty of all parties involved in the Project . The key responsibilities are
presented in Table8-17. They may evolve depend ing on the agreed Project contr actual arrangemen ts anddesign
requirements.

Table�8-17:�Roles�and�Responsibil ities�

Roles Responsibilities

Construction Manager

Ensure that the plan is carried out wi th
appropriate resources.

Be aware of the procedures and regulations
applicable to waste management.

Support Project envi ronmental staff in waste
reduction / management programs.

Site Environmental Manager

Ensure that waste management follows
regulations.

Ensure proper implementation of the plan and
report non-conformities and performance of
the Plan to the upper management.

Collect data f rom waste cont ractors and
disposal sites.

Conduct periodic internal audits.

Ensure that per sonnel ar e trained on proper
waste management.



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

320 September 2021

Roles Responsibilities

Project Supervisors / Workers

Be aware of the procedures and regulations
applicable to waste management.

Dispose of waste properly in accordance wi th
regulations and in a timely manne r.

Be informed of emergency response
procedures in the event of a hazardous waste
spill.

Waste Transport Contractor and Waste
Receiver

Provide the necessary documentation for
waste tracking.

Maintain licensing as requi red and appropriate.

Conduct waste handling, t ranspor t, disposal in
accordancewith applicable regulations.

� Waste�Management�

Most of the anticipated waste will come from thecanal, which is mainl y fi lled with domestic waste fr om residents.
Then, other wastes wil l potentially be produced during the construction of the sanitary drainage system. These
wastes will be composed of concreteand soil f rom the demolit ion and excavation works.

Const ructionPhase

Canal�Waste�Management�
�
The firs tobjecti ve of the Project is to clean the canal of solid waste. This canal ha s been used for years by the
in habitants as adumping ground for solid wasteas well as for sewage. This constant flow of solidwaste
(garbage, pl ast ics, chemica ls, etc .) is much larger than the environmenta l carrying capacity of the canal.
Due to theorigin of thi swaste, which has been deposited by citizens over the years, it is l ike ly that both hazardous
and non-hazardous waste wil l be present.

Non-Hazardous�Wastes�
�
Typi cal expected non-hazar dous wastes are given below:

· Domestic waste

· Recyclable waste
· Packaging waste

· Road cleaning waste

· Excavat ion waste

· Tires

Hazardous�Wastes�
�
Among all t he solid waste dumped in the canal, several types of hazardous waste could be found:

· Waste oil

· Medical waste

· Waste paint

· Waste batteries andaccumulators

· Pesticides
· Hazardous waste containers

�
�
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Excavated�Soi ls�
�
Once the waste is removed, potentially contaminated soils wil l be excavated to install t he sanitary drainage
system.
�
Waste�Collection�and�Transportation�
�
Hazardous�and�Non-hazardous�Wastes

Due to the nature of the Project, waste separati on will not be conducted on-site for this phase of the Project.
Indeed, this waste has been present for years and it scomposit ion is unknown. In addit ion, it is in a canal that runs
alongside homes, making it impossible to set up a safe and permanent sorting platform at the Pr oject site.

In the case where waste can besegregated without theuse of a sorting platform, it must be identif ied, c lassif ied,
and quantified. For each type ofwaste identifiedand separated, the following information shall be documented by
theSite Environmental Manager:

· Number of the collection cont ract with a company licensed to handle th is typeof waste.

· Name of the disposal, r ecycling or recovery s ite as well as any transfer station, being authorized to take
in charge this type of waste.

· Specific management plan as needed.

· Final waste quantities generated (reuse, recovery, disposal).

The restof the co llectedwaste wil l b e transported off-s ite to the Duquesa landf ill by a company licensed tohandle
hazardous and non-hazardous waste.

�

Excavated�Soi ls�

Prior to thestar tof theexcavation works and throughout their duration, if any visual,olfactory sign ofcontaminat ion
or s ignificant PID (Photo Ionization De tector) measurements are detected and are confirmed by the Site
Environmental Manager, a soil sample from site will be submitte d for analysis in a laboratory authorized by the
Minis try of the Environment and Natural Resources. In absence of national criteria, the USEPA14 grids may be
used to defineenvironmental soil quality crit eria for the Proj ect .

Since the Project will be carried out in areas close to homes, two grids wil l be used, namely the "Composite
Worker Soil" grid used when workers are in contact with soils and the "Resident Soil" grid that is appl icable to
soils with which the population may be in contact on a regular basis. Pending the result s, impacted soi ls should
be considered contaminated and will be segregated and transpor ted to the Duquesa landfill or similar authorized
site to be stored in a dedicated area.

A so il must not leave the Project site until a written confirmation from a receiving site is provided and the Site
Environmental Manager will be responsible for ensuring that the site storage area will meet these
re commendations:

· An appropriate storage area must be designated and properly identified;
· Each stockpile of soil should be numberedand both contaminated and uncontaminated stockpiles

should be stored on a hard-standing surface to avoid cross-contaminationwith th e soil beneath them;
· Stockpiles should be covered with an impermeable tarp to prevent the formation of contami nated

le achateand dust .

An excavated soil regis ter should be set up on site and contain the fol lowing info rmation:
· Stockpile number

· Date of creation
· Origin
· Material Classif ication

14 USEPA, Regional Screening Levels (2021): https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
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· Date sampled
· Date removed from site
· Pictures
· Final desti nation

Once the results of the characterization are known, if the soil meets the "Resid ent Soil" criteria, it can be used
without environmental restrictions. In the case where the soil onl y meets the criteria of the "Worker's Composite
Soil" grid, it can only be reused on sites used by worker s or as a base or foundation layer. If the soil does not
meet the criteri a of either grid, it wil l remain at the Duquesa Landfill or a similar authorized site for treatment and
disposal.

For soils with no sign of contaminat ion during excavation, they will be tr ansported and disposed of in sites that
will be ident ified later, according to their cha ra cteristics. If no sites are available, they will be disposed of at the
Duquesa landfi ll or similar authorized site.
�
In�the�event �these�methods�are�not�applicable,�s imilar�methods�must�be�implemented�with�the�approval�of� the�
Ministry.�
�
Sani tary�Drainage�System�

Non-Hazardous�Wastes�
Potential non-hazardous wastes during construction of the sanitary drainage system are lis ted below:

· Tree br anches, plant resid ues
· Recyclablewaste
· Packaging waste
· Excavationwaste (concrete, asphalt, etc. )

�
Hazardous�Wastes�

· Oil fi lters
· Waste oil
· Waste batteries and accumulators
· Hazardous waste containers
· Medical waste

�
Waste�Collection,�Segregation,�and�Transportation�
�
In linewith the legal requirements, an extended responsibility management plan will be prepared and submit ted
to theMinist ryof Environment and Natural Resources by CAASD. The waste generated bythe construction of the
sanitary drainage system will be separated and class ified to allow their recovery. Waste shall not be removed
from the site un til properly classified and an appropriate disposal route has been found.

For each type of waste identified and separated, the following information shall be documented by the Site
Environmental Manager:

· Number of the collection cont ract with a company licensed to handle th is typeof waste.

· Name of the disposal, r ecycling or recovery s ite as well as any transfer station, being authorized to take
in charge this type of waste.

· Specific management plan as needed.

· Final waste quantities generated (reuse, recovery, disposal).

Non-Hazardous�Wastes�
The storage of waste for special treatment will be done in separate containers according to the type of waste.

The segregation and storage a rea will be inspected regularly by Project environment staff.
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The collection and transportat ion of waste will be carried out by service prov iders who have obtained thei r
authorizat ion from the Ministry of the Environment and Natural Resources and of the municipality , in c losed or
covered coll ect ion vehicles.

Theseservice providers must submit to the manager a monthly report indicating the quantities and volumes of
waste collected and transportedas well as the name and number of the treatment , recovery or disposal site. In
addi tion, the service provider must comply with the responsibil ity of declaring to the Ministry the waste it handles
according to the instructions of theentity.
�
Hazardous�Wastes�
Hazardouswaste will be stored in rigid containers, separated according to the characteristics of the waste, with a
lid and labels for identification. These containers must have sufficient capacity to hold the waste generated. To
prevent damage or spil ls, containers will be checked on a regular basis.

If on-site maintenance operatio ns on construction equipment are required, they will be performed on areas with
proper drainage. An impermeable cover shall be laid under the equipment to avoidpossible soil contaminat ion. In
the event of a leak, this contamination will be controlled with absorbents and the contaminated soil will be
excavated and managed as hazardous waste.

The storage area will be accessib le only to authorized personnel. It will not have sanitary drainage and will have
a spill collection system and a sump with a capacity of one fifth of the liquid waste storagecapacity. In addition, it
will b eequipped with a venti lat ion system, fire ext inguishing equipment and anti-spark lighti ng.
Within a period of s ix mon ths, th e hazardous waste will be sent to a recover y, treatment or disposal center
authorized bythe Mi nistry of the Environmentand Natu ral Resources. The transportation of the waste will be done
by anauthorized service provider in sealed trucks with a container for spills , a refrigerat ion system if the type of
waste requires it and a fire extinguisher.
�
Excavated�Soi ls�
The excavated natural soils and construction residues will be taken anddisposed of in sites that will be identified
la ter, according to their characterist ics. In theabsence of available s ites, these residues wil l bedisposed of at the
Duquesa landfi ll or similar authorized site.
�
In�the�event �these�methods�are�not�applicable,�s imilar�methods�must�be�implemented�with�the�approval�of� the�
Ministry.�
�
Monitoring�
To ensure that waste management is carried out in accordance with current regulations, the waste types,
class ifications, andamounts will be recordedmon thly. Records will be kept of the waste generated by theProject
and their management process until their destination.
The Project site will be routinely inspected to ensure proper maintenance and management of th ewaste storage
areasby Project environmental staff . In addition, internal audits will be conducted quarterly during the construction
phase. Based on the results of this inspectionand audits, correct ive actions will be taken . Their effectiveness will
also be mon itored and reported.

OperationPhase

Waste generati on during this stage will be minimal and will be mainly related to specif ic maintenance activities of
the sanitation system. The amount and types of waste will dependon the complexity of the maintenance work to
be performed.

As in the construction phase, waste will be separated and class ified, identifying those that can be recovered o r
re used and separat ing hazardous from non-hazar dous. All waste must be transported and managed by an
authorized serv ice company in compliancewith current regulations.
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� Control�Measures�/�Adaptat ion�for�Climate�Change�

In order to determine to recommend adaptation for the project, it is important to identify how the climate and future
climate project ions are susceptible to affect the project and the impacts on the community and the biodiversit y of
the region,as per PS4 and PS6. The three significantcomponents of theproject are the storm sewers, the sanitary
sewers, the pavement and roads built over the sewerssystems.Adaptationmeasure may vary depending on what
componen t or element is analysed.
�
�
�
�
Control�Measures/Adaptation�for�Climate�Change�in�regard�to�Community�Health,�Safety�and�Security�
�
Unemployment is very high in the Domi nican Republic, which is further pronounced inpoorestcommunities, where
re sidents face unemployment without social benefits. This situat ion is the one faced by many households in the
canals, where the heads of the householdhave little education.

Access to health services is extremely difficult because there are very few clinics or other health centr es in the
Guajimía area. As well, the families who live in th e canal area typically use traditional medicines before trying to
go to one of the 2 hospita ls located on either side of the canals. The hospitals, however, are difficult to access
and are on ly used in cases of ext reme emergency. The Guajimía lower valley has no medical infrastructure. The
re sidents of La Ureñamustgo to the Buenos Aires zone for theirmedical needs. In regard to disease, the diseases
found in the valley are primarily water related and related d iseases include dengue fever and diarrhoea.

The following section wil l present control and climate adapta tion measures related to storm sewers, sanitary
sewers and pavements and roadways focused on mitigating climate change i mpacts on the community th at has
not been resett led and tha t is still liv ing within the project area, its health, safety and securit y.
�
Storm�sewers�and�Sanitary�Sewers:��
�
Extreme Temperatures:

Ambient air temperatures ar e not same temperatures found underground, depending of the depth at which the
storm sewers and sanitary sewers are installed heat can damage infrastructure inte grity. Between 3-6 meters
depth, hot ambient temperatures have low impact on the infrastr ucture, and ther efore, the community. However,
hot temperatures and heat waves could impact staf f well be ing and pr oduct ivity during peak daytimehours (e.g.,
heat exhaustion, dehydration,hea t stress).

Proposed adaptat ion measures incl ude, but ar enot limited to:

· Use materials for storm sewer and sanitary sewer pipes that have high heat resistance.
· Implement worker safety measures to protect the health and safety of staff.

Precipitation, Tropical Storms, andFlooding:

Even if precipitation ispredic ted to decrease,prec ipitation can remain s ignificant, specially during the rainy season
and dur ing tropical s torm events. In heavy rain events, the pipe flow capacity might be surpassed causing flooding
and sewer backup. Heavy rainfall can cause catch watersheds to become overwhelmed and result in floodingand
water pooling. Wind is also an important element to consider. Strong winds can cause debris to clog catch
watersheds and therefore increase the probab il ity of flooding.

Flooding can also cause property damage, affect home safety , and reduce road safety for drivers, pedestrians,
and cyclis ts. Intense rainfall increases f low into the sewer system during and after rainfall events. Sanitary sewers
aredesigned to accommodate a certain amount of inflow and infiltrat ion and during intense rainfall events, this
amount of inflow and infilt ration may be exceeded and therefore lead to sanitary sewer over flow. Sanitary sewers
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aremore vulnerable to overflowwhen both sanitary sewers and storm sewers are combined. Combined sewer
systems are sewers that are designed to collect rainwater runoff, domestic sewage, and industrial wastewater in
the same pipe. Most of the time, combined sewer systems transport all their wastewater to a sewage t reatment
plant, where it is tre ated and then discharged to a water body. Dur ing periods of heavy rainfall, the wastewater
volume in a combinedsewer system can exceed the capacity of the sewer systemor treatment plant . When sewe r
capacity is exceeded and wastewater overflows, flooding the area and proper ties, there can be significant
re percussion on public health and safety . Sewer overflow discharge can carry bacteria and disease that cause
diarr hea, nausea, infection, cholera, dysentery, infectious hepatit is, and severe gastroenteritis.

Proposed adaptat ion measures incl ude, but ar enot limited to:

· Consider the installation of separate sanitary sewer and storm sewer systems
· Storm sewer p ipes and sanitary sewer pipes should have a larger diameter in or der to increase sewer

capacit y in heavy rainfall events
· Implement stormwater diversions
· Install backwater valves to reduce sewer back-up risk

· Install inlet control devices to restrict th e f low of stormwater from streets into storm sewers
· In prevision of a major storm, make sur e that the catch watersheds are free of debris to prevent f looding
· Clear drainage systems of debris (e.g., objects , leaves) to prevent sewer back up
· Modify work schedules under conditions induced by climate-related disruptions
· Provide real-time flood alerts so the affected community can prepare accordingly
· Developand implementan Emergency Preparednessand ManagementPlan in the caseof a heavy rainfa ll

event and flood events

Theseadaptation measures could limit and mitigated hea lth, security and safety impacts on the Guajimía valley
communit y.

Pavement�and�Roadways:�
�
Extreme Temperatures and Drought:

Higher temperatures may cause premature deterioration to road pavements and pedest rian asphalt (e.g.,
potholes, rut ting ,cracking) and impact that drought has on roads can be catastrophic; a l ack of rainwater and the
heat that often comes during a time of drought can damage roads significant ly. Roads can war p, buckle, crack
and shift due to the intenseheat and dry conditions. Extreme temperatures and d roughtcould result in decreased
road safety for the community and peoplewho use the concerned roadways. Also, heat waves may exacerbate
theurban heat island effect due to increased surface temperatures of the pavement. The urbanheat is land ef fect
can have negative impact on public health, creating wa rmer temperatures that are uncomfortable and dangerous
for the health of the populat ion and workers.

Proposed adaptat ion measures incl ude, but ar enot limited to:

· Use light coloredmaterials for pavement surfaces
· Use Heat resistant paving materials with high solar ref lectance to reduce damages andUHI ef fect
· Track impacts of extreme heat to identify "hot-spots" that may require an increased rate of inspection
· Conduct frequent inspections of pavement surfaces to ensure cracks are properly sealed
· Shift maintenance work to cooler parts of the day or change work schedule to avoidwork during extreme

temperature events
· Implement worker safety measures to protect health and safety of staf f
· Communicate the health risks of extreme heat events with the public, for example, share heat wave

warnings
· Consider adding vegetation and trees to the design around r oads, walkways, and pavement to create

shade, reduce exposure to heat and reduce the urban heat island effect



Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project – Update of the ESIA and RAP
Ref.: 60654897

326 September 2021

Precipitation, Tropical Storms, andFlooding:

Heavy rainfall could cause premature deteriorat ion to road pavements and pedestrian asphalt (e.g. , potholes,
ru tting, cracking) that can be exacerbated in low ly ing areas. This could result in decreased road safety . Also,
heavy rainfall may result in localized flooding.Flood cancause pr operty damage, af fect home safety , reduce road
safety for drivers, pedestrians, and cyc lists and promote the spread of disease. Furthermore, strong winds could
le ad to accumulation of debris on roads and reduce road safety. On roadways, appropriate lighting and signage
is planned to be installed. Thesafety and securement of these elements is important in the context ofheavy winds
that can damage them and blow them away cr eatinga safety hazard for the surrounding community.

Proposed adaptat ion measures incl ude, but ar enot limited to:

· Increase the area of permeable surfaces and promote the implementation of rain gardens in order to
reduce flood risk of pavement and roads

· Incorporate low impact development practices or green inf rastructure to manage stormwater runoff and
prevent flood damages

· Clear and roads sidewalks of debris or objects that may be blown away
· Clear drainage system of debris
· Make sure that th ere is installation of suffic ient catch watersheds on roads, streets and paved areas to

adequately channel and drain rainfall towards the sewers
· Install signage, traffic lightsand light poles that withstandheavy winds. Some examples include, increasing

the installa tiondepth, securing poles with an anchor base mounting, or using concrete foundations.

Control�Measures/Adapt ation�for�Climate�Change�in�regards�to�Biodiversi ty�Conservat ion�and�Sustainable�
Management�of�Living�Resources�

The project area is located in the cit y of Santo Domingo, where there are no f lorist ic endemic species in danger
of extinction, and where original vegetat ion cover has already been subst ituted for human activity many years
ago. Therefore, there is limited vegetat ion cover in the area. Species that are found in the area include cultivated
fruit trees, or namental plants, medicinal plants,ceremonial plant, plants and trees to create shade in gardens and
in vasive plants or weeds. In general, the project is projected todiminish what vegetat ion cover there currently is
in theproject area.

Historic land transformat ion and dest ruction of the original vegetation has had its reflection in the general
impoverishment of th e fauna of the region. Therefore, it is predicted that theproject will not have severe impacts
on terrestrial fa una. However, the impacts on the current flora will naturally lead to impacts on the fauna due to
lo ss of habitat.

The following section wil l present control and climate adapta tion measures related to storm sewers, sanitary
sewers and pavements and roadways focused on mit igating climate change impacts on biodivers ity in order to
protect and conserve it, to maintain the benefi ts from ecosystem services and to promote the sustainable
management of living natural resources. Furthermore, by preserving and pr otecting the biodiversity in the region,
it promotes ahealthier liv ing environment for the community .

Due to the similar natureof the adaptationmeasures for all project elements (sto rm sewers and sanitary sewers,
pavements and roadways), they will be grouped together in the following section.
�
Storm�Sewers,�Sanitary�Sewers�and�Pavement�and�Roadways:�
�
Extreme Temperatures and Drought:

Ambient air temperatures ar e not same temperatures found underground, depending of the depth at which the
storm sewers and sanitary sewers are installed heat can damage infrastructure inte grity. Between 3-6 meters
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depth,h ot ambient temperatures have low impact on the infrastructure. The impacts of extreme temperaturesand
drought on the storm sewers and sanitary sewers infrastructure will likely not have any impact on biodiversity .
Furthermore, the impact that extreme temperatures and drought have on pavements and roadways does not
directly impact biodiversity either. However, conserv ing and promoting biodiversity in the project area canhavea
posit ive effect on the community by mitigatingand limiting hot temperatures, heat wavesand theurban heat island
effect. Extreme temperatur es, heatwaves and drought may exacerbate the urban heat island effect due to
in creased surface temperatures of the pavement. The urban heat island effect can also be exacerbated by the
la ck of vegetation in thearea. This can have negative impact onpublic health, creating warmer temperatures that
areuncomfortable and dangerous for the health of the population and workers. Promotinga healthy environment
by protecting biodivers ity may mit igate negative effects on the community.

Proposed adaptat ion measures incl ude, but ar enot limited to:

· Revegetate the project area with native species and endemic species to promote a healthy environment
and tohelp mitigate the negative impacts of high temperatures, heat waves and limit theurban heat island
ef fect

· Revegetate the project area with species that have high heat and drought to ler ance in prev ision future
probabilities of higher temperatures anddrought

· Try to maintain andprotect as much vegetat ion as possible during the construction phaseof the project
· Try to maintain andsave as much na tural vegetated area as possible in the project region
· Ensure proper maintenance of landscaping durin g summer months

Precipitation, Tropical Storms, andFlooding:

Even if precipitation ispredic ted to decrease,prec ipitation can remain s ignificant, specially during the rainy season
and dur ing tropical s torm events. In heavy rain events, the pipe flow capacity might be surpassed causing flooding
and sewer backup. Heavy rainfall can cause catch watersheds to become overwhelmed and result in floodingand
water pooling.Species that are vulnerable to flood ing can be impacted. Due to limited flora and fauna in theproject
area and the probable destruct ion of what is currently there, flooding might be exacerbated. Furthermore, flood
water can contain debris, pollutants and nutrients and can be carried on a certain dis tance and may have an
impact further out of theproject area and jeopardize water quality . The directdestruct ive impacts of prec ipitation,
tropical s torms and flooding on pavement and roadways do not have an impact on biodiversity. Wind is an
important element to consider because it can cause damage to t rees and vegetation. Furthermore, strong winds
can cause debris to clog catch watersheds and therefore increase the probability of flooding.

Proposed adaptat ion measures incl ude, but ar enot limited to:

· Revegetate the project area in flood prone areas with species that have high f lood tolerance
· Revegetate the project area with species that havewater pollution filtration or sequesteri ng capacit ies
· Revegetate the project area with local species that are resis tant to stro ng winds
· Try to maintain andprotect as much vegetat ion as possible during the construction phaseof the project
· In regard to maintenance, monitor vegetation elements that could become project iles in times of strong

winds
· Schedule landscape inspections after heavy rainfall and storm events to inspect the integr ity of the

vegetat ion, fauna habitat and toensure the safety of the community
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� Fauna�and�Flora�Rescue�and�Relocation�Plan�

� Resettlement�Action�Plan�

� Brief �description�of�the�process�

In 2008, the studies and designs of the Second Phase of the Storm and Sanitary Drainage Project of theGuajimía
Canal and its tributaries were presented. The objective formulated for this stage was to intervene the upper
watershed of this canal, to face the obstacles that accumulated the rainwater so that th ey were evacuated, and
the canal conti nued to be used as a receiver only of wastewater.

It is current ly in the prepar atory phase to give continuity to this Second Phase of the Project, contemplating
extending the intervention, in addit ion, from the upper part of the watershed of the Guajimía Canal and its
tributaries (Las Caobas and Villa Aura), to sections of the canals Buenos Aires, El Indio Derecho and LaUreña,
whose interventiondid not finish whatwas planned for these three canals in the First Phase.

As part of the solutions contained in theproject, a Relocation Action Plan is contemplatedaimed at resetting the
exist ing family and economic social units th at are located above or on the edge of the Guajimía cana l and its
tributaries.

A nodal element o f this Relocatio nAction Plan (PAR) is its commitment to lead, in accordance with national laws
and IFC performance standards, a transparent and participatory process to guarantee the rights of af fected
populat ions, with an inclus iveapproach that pays special attention to vulnerable groups.

The Relocat ion Action Plan has included a census of existing family and economic social units in order to
determi ne the number of people and structures in the area affected by theproject, as well a s the socio-economic
profi le of this population.

This census has been carried out by a techni cal team made up of people who partic ipated in the resettlement
process of the First Phase of this project and in the most r ecent experiences of reset tlements carried out in the
Dominican Republic, such as the La Nueva Barquita and Domingo Savio project .

Also, in the days of conduct ing the census, it has been accompanied by leaders of community organizations in
thearea of affectation.

In addition, along with the conduct of the census, a process of information and consultation of the af fected
populat ion and other actors involved has been directed through the realizat ion of commun ity meetings, fo cus
groups and interv iews, aprocess in wh ich thepopulation of the af fectedarea, community leaders and institutional
actorsr elevant to the project prev iously identified have part icipated.

The PAR also inc ludes a Plan for Relations with Socia l Actors who have interests or are af fecte dby the Project ,
in all its phases, paying special atte ntion to vulnerable groups and the situation of women.

� Environmental�Education�Plan�(EEP)�

� Objectives�

The environmental educatio np lan to be implemented in the ProjectPluvial and Sanitary Drainage of theGuajimía
Canal and it s Main Tributaries Phase I I has the fo llowing objectives:

· To make known to theworkers of the work the measures that are part of the Programof Measures of the
Program of Environmental and Social Management (PGAS) of the project.

· To instruct workers onhow they shou ld carry out their work in their respective jobs, soas tominimize the

effects on the environment .
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· Raise awareness among construction workers about the importance of their collaboration with
complian ce with the ESM toavoid, mitigate or compensate for the negative impacts that the project may
cause to the environment.

· To raise awareness among the population living in the sectors of the project's area of influence about the
importance of their collaborat ion for the protect ion of the enviro nment and for Phase II of the Rainwater

and Sanitary Drainageproject of theGuajimía Canal and it sMainTributaries to be successful, especially
in relation to the proper management of solid waste.

· Train the inhabitants of the sectors of the area of influence in different trades so that they increase their
capacities and aptitudes for the possible obtaining of jobs both in the project and in future projects.

· To inform the inhabitants of the sectors of the area of influence of the project about procedur es for the

repor ting of complaints.

� Existing�Programs,�Strategies,�Policies�and�Guidelines�

For the elaboration of the Enviro nmental Educat ion Plan , the different subprograms of measures that make up
theESPS and the Environmental and Social Po licy of the project were taken into account . TheEnvironmental and
Social Policy of the Project contemplates the developmen t of actions of education, dissemination and
environmental informat ion for the workers of the project and the community of the environment and the foundation
of mu tual commitments with the community, relative to the minimization of the effects on theenvironment.

During the construct ion phase, the training programs will be executedbythe dif ferent contractors of the work,who
may sub-hire environmental consultants or experts in environmental educat ion for thesepurposes. The execut ion
of the Environmental Education Plan will be supervised by the Corporat ion of Aqueducts and Sewers of Santo
Domingo (CAASD). Thecosts of the environmental education pla n are included in the budget of the work.

In th eoperation phase, theEducation Planwill be executed by the Corpor ation of Aqueducts and Sewers of Santo
Domingo (CAASD) in coordination wi th the City of Santo Domingo Oeste. External consultants may also be
subcontracted for these purposes. The costs o f the Plan of Environmenta l Education in this phaseare inc luded in
theoperating costs of the work.

� Types�of�Training�Required�

Training plans will be devel oped on topics related to the Social and Enviro nmental Management Plan, both for
workers and for the inhabitants of the communities that make up the area of influenceof the project. The topics
to be addressed in the training plans will be the followi ng:

Training ^Programs aimed at Construction Workers:

· General induction in environmen tal protection (including aspects of environmental legis lation). Measures

for the protection of air q uality and the sound environment .

· Measures for soil protection.

· Management of hazardous and non- hazardous solid wastes.

· Measures for the protectionof water resources.

· Vegetation protection, including procedures for tree transplantation.

· Protection of ter restrial and aquatic fauna, inc ludingprocedures for the transfer of species.
· Archaeological h eritage management measures.

· Eff iciency measures in the consumpt ion of electrical energy and fuels.

· Water consumptioneffic iency measures.

· Measures for the proper management of pestic ides.

· Measures for the control of infectious and contagious diseases (including COVID-19).

· Measures for traffic control.

· Relat ionship with neighboring communities.

· human rights.
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· Mechanism for r eporting complaints.

Training programs aimed at the community:

· Measures for the protectionof flora and fauna.

· Proper solidwaste management and recycling.

· Awareness to the population about the importa nce of not occupying the margins of the canals and the
protectiono f the built works.

· Mechanisms for reporting complaints.

· Training in d ifferent t rades (e.g. plumbing, electricity, masonry, blacksmithing, cabinetmaking, painting,

among others) to develop the capacities of the local community .

In order to provide the tra ining courses in t rades, the services of the National Institute of Vocational Technical
Training (INFOTEP) will be requested.

� Development �of�the�Training�Package�

The Planof Environmental Educationwill be implemen ted from the pre-constructi on phasewith the training of the
lo cal population to develop their capacities, however , most of the trainin g progr ams will be developed in the

construction phase of the work.

The educa tion activities will be extended to the operat ion phase, in the case of t raining aimed at the community
of the sectors of the project's area of influence. Table 8-18 presents the implementation phase of training
programs for workers and Tabl e8-19 for the communi ty.

Table�8-18: �Implementat ion�Phase�of�Training�Programs�for�Workers�

Programs� Topi cs�
Phase

Construction� Construction� Operation

Training programs
aimed at workers.

General induction in
env ironmental protection
(inc luding aspects of
env ironmental legislation).

� � �

Measures for the protection
of air quality and the sound
env ironment.

� � �

Measures for soil protec tion. � � �

Management of hazardous
and non-hazardous solid
wastes.

� � �

Measures for the protection
of water resources.

� � �

Vegetation protection,
including procedures for
tree transplantation.

� � �

Protect ion of terrestrial and
aquatic fauna, including
procedures for the transfer
of species .

� � �

Archaeological heritage
management measures.

� � �

Efficiency measures in the
consumption of electrical
energy and fuels.

� � �

Water consumption
eff iciency measures.

� � �
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Programs� Topi cs�
Phase

Construction� Construction� Operation

Measures for the proper
management of pesticides .

� � �

Measures for the control of
infect ious and contagious
diseases (including COVID-
19).

� � �

Measures for traffic control. � � �

Relationship with
neighboring communities.

� � �

human rights. � � �

Mechanism for reporting

complaints.

� � �

Tab le�8-19:�Implementat ion�phase�of�training�programs��for��the�community �

Programs� Topi cs�
Phase

Construction� Construction� Operation

Programs of
trainings aimed at
the community.

Measures for the protection
of flora and fauna.

� � �

Proper solid waste

management and recycling.

� � �

Awareness to the
population about the

importance of not occupying
the margins of the canals
and the protection of the
built works.

� � �

Mechanisms for reporting

complaints.

� � �

Training in different trades
(e.g. plumbing, electricity,
masonry, blacksmithing,

cabinetmaking, paint ing,
among others) to develop
the capacities of the local
community.

� � �

�

The courses will be taught in the firs t mon ths of eachphase with semi-annual reinforcements or when significant
numbers of new workers are incorporated. There will be a schedule of the trainings to be taught to maintain a
better control of the implementation. The following is anexample of the training schedule format.
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� Appropriate�Instructional�Methods��

Environmental education w ill be taught following diff erent methods:

· courses

· talks

· workshops

· placement of informat ive posters or murals

· development of adver tising campaigns

The courses and talks w ill be given in person for const ruction staff and residents in the surrounding
communities. They can al so be carried out under virtual or semi-face-to-face modality for the managers,
engineers and supervisors of the project.

Al l workers on the s ite will receive a genera l induction on env ironmental protection. The other trainings will be
organized by groups depending on the positions occupied by the workers and the potential environmental
impacts that each activi ty could cause. An example of how to divide the trainings is presented in Table 8-20.

Table�8-20:�Topic�in�which �each�member�of�the�project�and�the�community�will�be�traine d

grou p� Topics�in�which� they�wil l�be�taught�

Heavy equipment
operators.

-Measures for the protect ion of air quality and the sound e nvironment.

-Measures for the protect ion of soils.

-Measures for the protect ion of water resources.

- Measures of management of the archaeological heritage.

-Traffic control

Workers who will carry
out the clear ing and
creation of green
areas and gardens
(gardeners).

-Measures for the protect ion of vegetation.

-Measures for the protect ion of fauna.

-Measures for the proper management of pesticides.

All workers.

-Management of hazardous and non-hazardous solid wastes.

-Efficiency measures in the consumption of electrical energy and fuels.

-Measures of efficiency in the consumption of water.

-General induction in environmental protection.

-Mechanism for reporting complaints.

-Human Rights.

-Relationship with neighboring communities.

-Control of infectious and contagious diseases.

Residents of the
communities in the
area of direct influence
of the project.

-Measures for the protect ion of flora and f auna.

-Proper solid waste management and recycling.

-Awareness to the population about the importance of not occupying the
margins of the canals and the protection of the bui lt works.

-Mechanisms for reportin g complaints

-Training in di fferent trades (for example, p lumbing, electric ity, masonry,
blacksmithing, cabinetmaking, painting, among others) to develop the
capacities of the local community.

The course s will have a theoretica l and practical part (in th e subjects that are necessary). The necessary
teaching materials will be prepared in advance, including digital presentations to be projected, pamphlets to
be distribu ted among the workers, p osters or murals, among others (Figure 8-3).
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Figure�8-3:�Example�of�cover�of�pamphlets�to�be�delivered�to�workers�

Whenpreparing teaching materials, account should be taken of workersor community members whocannot read

or write, as well as staf f who do not speak Spanish.

The advertis ing campaigns would be a imed mainly at the population of the area of influence of the project, on
issues such as the propermanagementof wasteand recycling. These campaigns canbe developed thr ough radio,

television, social networks, amongother means of commun ication.

� Train ing�records��

Attendance records must be kept for all of the trainings given to both the workers and the inhabitants of the

communit y i n the area of influence of the project.

Attendance records must include at least the following information:

· name of the t raining

· date

· place

· dur ation

· fac ilitator

· list swith thenames and surnames of the attendees,contractor company or community towhich it belongs
and signature.
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The following is an example of the format of the register to be considered in the t raining.

LIST�OF�PARTICIPANTS �

Activity:�________________________________________________________�

Date:�
_____________________________________�

Location:�
____________________________________�

Duration:�

____________________________________�

Facilitator:�

________________________________�

�

name� area�� signature�
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On the other hand, when the trainings are carried out, photographs or videos must be taken, which serve as
evidence of the activ ities carriedout. Documents will b eprepared with the rappor teur ships of these activ ities.

Other records of the tr ainings may include the teaching materials used, certificates of part icipat ion, results of
evaluations carried out, among others.

� Assessment�of�Training�Effectiveness��

At the end of the courses or talks, s imple questionnaires can be applied to assess the l evel of understanding of
theworkers on the topics covered.

However, theeffectiveness of the training plan will be ver ified during the evaluati on of the performance i ndi cators
of thepreven tive, mitigation and restorativemeasures subprogrammes and the subprogrammes of the Monitoring
Plan. �

� Social�Stakeholder�Relations�Plan�

� Introduction�

Phase II of the Storm and Sanitary Drainage Project of th e Guajimía Canal and its tributaries is located in the
Municipality of Santo Domingo Oeste, and includes work on the canals of Guajimía, Vill aAura and Las Caobas,
and three sections that were pending f rom Phase I of the canals: Buenos A ires, El Indio De recho and La Ureña.

The Project impacts, directly and indirectly, almost the ent ire ur ban area of the Munici pal ity of Santo Domingo
Oeste, hence it s high impact on the quality of life of the inhabitants of th is municipalit y. The neighborhoods with
Project Affected Populations (PAPs), whichwil l require the relocationof residen ts are: Las Caobas, Buenos Aires,
Juan Pablo Duarte, Herrera andEngombe.

Other neighborhoods to the north of the Project, La Alameda and Manoguayabo, will benefit by fac ilit ating water
drainage. To the south of the Project, the Finca de Engombe, La Altagracia and Santo Domingo Country Club
neighborhoods will benefit, which will not receive the flow of contamination f rom the open canal system, as i s
currently the case.

This plan is an instr ument that can be enriched and improved with new data and suggest ions, always following
thepurposes outl inedand the strate gies andprocedures of th e IFC and national regulat ions.

Regulations�and�Requirements�

In the Dominican Republic, the participation of the populations affected by the execution of proj ects is regulated
by the Regulati on and Procedure for Pub lic Consultation in the Environmental Evaluation Process, prepared by
the Ministry of the Environment and Natural Resources, in order to implement the mandate of Law 64-00, wh ich
has as one of it s principle’s community participations in the protection of the environment.

The internat ional requirements for community partic ipation are set out in the IFC Performance Standards and the
Guidance Notes to these standar ds, which pr omote the partic ipation of the affected population in the decis ion-
making processes that affect them.

In both standards it is important to work on the issue of gender andvulnerable groupsaffected by projects ;develop
mechan isms for information and consultation with stakeholders during a ll phases of pr oject implementation, as
well as mechanisms to address complaints and grievances.

Summary�of�P revious�Social�Stakeholder�Relationships�

For the EIA and the Phase II RAP, between the end of 2007 and the beginning of 2008, three consultations were
held with the potentially af fe ctedpopulation in the canals to be impacted, to inform them about theproject and the
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compensation measures, in addition to answering any concer ns they may have. Another meeting was held with
communit y l eaders in the pr oject's area of influence.

As Phase I of the Project was underway, work was carried out through the Social Office to provide information to
stakeholders on this new Phase I I on a permanent basis.

As part of th e review process, on May 5, 2021 the CAASD, as promoter o f theProject, announced to the residents
the restart of the studies for Phase II in three of the criti cal points of the GuajimíaCanal, where its general director,
Mr. Felipe Subervi, answered some questions from the media and the residents.

In th eafternoon of that day, ameeting was held at thep remises of the UnitedCitizens Relief Society, in the Duarte
neighborhood, to prov ide more details to the residents about the project and to answer their concerns.
Subsequent ly, another meeting was held at the Buenos Aires Relief Society on June 17, with another group of
re sidents andcommunity leaders from the project's impact zone.

In addit ion, 30 ind ividual interv iews and 8 group interviews have been conducted with key stakeholders about the
Project ,a survey applied to393 residents of the neighborhoods to bedirectly or indirectly impacted and four focus
groups: two with residents of thebuildings to which they were relocated during Phase I of the Project and twowith
re sidents to be resettledby Phase II of theProject.

� Project�Social�Stakeholders�

� Affected�Parties�

Key�
stakeholders�

Descript ion,�degree�of�influence�and�type�of�interest �in�project�
Level�of �
interest�

Resident�Organization�

Project Affected
Populat ions
(PAPs)

The inhab itants o f the ne ighborhoods sur rounding the Guaj imía cana l and its
tributaries, who are the people af fec ted by the project and who will be relocated, are
the stakeho lders mos t in terested in the projec t to clean up the canal and i ts tributaries.
They influence the project th rought he organiza tions that represent them and through
assemblies that are held periodica lly to discuss aspects re lated to the project. The
creation of a "dia logue and par ticipation table" promoted by the CAASD's socia l
directora te tends to enhance communit y participation and, consequently, the
community' s influence on the projec t's development.

High

Block of
Neighborhood
Associa tion of the
Guaj imía canal
and its tribu taries

It is a second level organization that coord inates the work of the different neighborhood
associations in the vicin ity of the canal. It has been the most active organ ization. Its
in terest is h ighand its level of influence in thedevelopment of the project has also been
high in a ll phases of t he Project .

High

Libertador de
Herrera
Neighborhood
Associa tion

For the Pluvia l and Sanita ry Drainage Project of the Guajimia Canal, the neighborhood
association of Libertador de Herrera is a major player, as indeed it has been for t he
residents of the El Indio Derecho canal, since it has been the interlocutor of the
community' s demands and claims . Its level of incidence is médium.

High
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Key�
stakeholders�

Descript ion,�degree�of�influence�and�type�of�interest �in�project�
Level�of �
interest�

Buenos Aires
Neighborhood
Associa tion

For the Pluvia l and Sanita ry Drainage Project of the Guajimia Canal, the neighborhood
association of Libertador de Herrera is a major player, as indeed it has been for t he
residents of the El Indio Derecho canal, since it has been the interlocutor of the
community' s demands and claims . Its level of incidence is medium.

High

Barrio Duart e
Neighborhood
Associa tion

For the Pluvial and Sanitary DrainagePro ject of t he Guajimía Canal and tributaries, the
neighborhood association of the Duar te neighborhood is a major player, as indeed it
has been, for the inhabitants of t he area surrounding the cana l. Th is neighborhood,
together wi th the Buenos Aires neighborhood, is a ffected by the Buenos Aires canal .
Its leve l of incidence is medium

High

Engombe
Neighborhood
Associa tion (E l
Abanico)

The neighborhood association of the Engombe (El Abanico) ne ighborhood is a major
player for the Pluvial and Sanitary Drainage Project of the Guajimía Canal and its
tributaries, since this neighborhood is in the area of inf luence of the Ureña canal. It has
a medium level of incidence.

High

Las Caobas
Neighborhood
associa tion

For the Pluvia land Sanita ry Drainage Project of the Guajimía Canal, the neighborhood
association of Las Caobas is a key stakeholder for the residents of the surround ing
area of Las Caobas and Villa Aura canals. Its level of influence is medium.

High

Las Caobas
Neighborhood
Associa tion (Fr ito
Lay)

For the Pluvia l and Sanita ry Drainage Pro ject of the Guajimía Canal and i ts tributaries ,
the neighborhood associa tion of t he Las Caobas neighborhood known as Frito Lay is
an actor o f singular importance, because in this area converge Las Caobas and
Guajimía canals, causing it to become an area of great vulnerability to flooding, so it
has been delimited numerous struc tures for resettlement purposes. Its level o f
in fluence is low.

High

Ciudad Agraria
Neighborhood
Associa tion
(Manoguayabo)

Although resettlement is not planned in th is sector, since it is a midd le-class sector
where the houses are not located on the edge of the canal, the bad odor emanating
from the canal determines that the residents in this sector hav e a high in terest in t he
sanita tion pro ject. They favor the pro ject and the irdegree of influence is low.

High

La Rosa
Neighborhood
Associa tion

For the inhabitants of the La Rosa neighborhood, the project's san itary solu tions ,
specifica lly in the El Indio Derecho canal, represent a s olution for them, since this
neighborhood is located in the lower watershed of th is cana l, wh ich means that t he
solidwaste dumpedin t he upper part obstructs thesection of the cana la lready p lugged
in the first phase of theproject, causing flooding. They favor the project and their degree
of in fluence is low.

High

Holguín-La Rosa
Neighborhood
associa tion

As well as for the inhabi tan ts of the La Rosa ne ighborhood, the project' s sanita ry
solutions, speci fica lly in the El Indio Derecho cana l, represent a solu tion for the
residents of the sub-neighborhood known as Holguín , since this sub-neighborhood is
located in the lower wat ershed of th is canal , which means that the so lid waste dumped
in the upper par t o f the canal obstructs the section of the canal al ready p lugged in the
fi rst phase of the project, causing flood ing. They favor the project and their degree of
in fluence is low.

High

La Nueva Rosa
Neighborhood
Associa tion

This is the same situation in the La Rosa ne ighborhood and the Holguin sub-
neighborhood. They fav or theproject and thei r degree of influence is low.

High
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Key�
stakeholders�

Descript ion,�degree�of�influence�and�type�of�interest �in�project�
Level�of �
interest�

La Altagracia
Neighborhood
associa tion

Although no workwill be carried out in this neighborhood, s inc e i t is located in the lower
watershed of the Guajimía canal , the sanitation work car ried out will have a posi tive
impact on the quali ty of life of theresidents of this neighborhood. They favor t he project,
although they have not been invo lvedand their degree of influence is low.

Medium

El Café
Neighborhood
associa tion

Its situation is similar t o that of the La Al tagracia neighborhood, so it should be positively
impacted in the same way. They f avor the pro ject and thei rdegree of in fluence is low. High

El Liber tador de
Herrera Rel ief
Socie ty

Mutua lsocieties areorganizationa l forms of mutual support that exist in urbanand rura l
areas of the Dominican Republic. Many of them have premises that are normally used
as community halls. Th is is the case of the El Libertador de Herrera Relie f Society. Its
degree of in fluence is low.

High

Buenos Aires de
Herrera Rel ief
Socie ty

Mutua lsocieties areorganizationa l forms of mutual support that exist in urbanand rura l
areas of the Dominican Republic. Many of them have premises that are normally used
as community halls. This is the case of the Buenos Ai res de Herrera Relief Socie ty. Its
degree of in fluence is low.

High

Ci tizensUnited
Relief Society
(Duarte
neighborhood)

Mutua lsocieties areorganizationa l forms of mutual support that exist in urbanand rura l
areas of the Dominican Republic. Many of them have premises that are normally used
as community hal ls. This is the case of the United Citizens Relie f Socie ty (Bar rio
Duarte). Its degree of in fluence is low.

High

Source: Stakeho lder interviews, EMPACA-AECOM.

� Other�Stakeholders�

Key�stakeholder s� Description,�degree�of� influence�and�type�of �interest�in�project �
Level�of�
interest�

Non-Governmenta l�Organizations,�Chur ches�

Dominican
Associa tion of
Personswith
Physica l-Motor
Disabil ities
(ASODIFIMO)

This entity supports the implementation of the project and is very interested in the
inclusion and accessibili ty approaches for people with d isabi lities being taken into
account in theproject. Its degree of influence is low

High

Buenos Aires
Church of God

Churches bring together members of the communit ies, contributing to social
cohesion. As they meet regularly, they consti tute ideal inf ormation mechan isms that
could be usefu l f or communication between the management of the Pluvial and
Sanit ary Dra inage Projec t of theGuajimí aCanal and the s urrounding neighborhoods.
Support s the project. Its degreeof influence is low.

High
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Key�stakeholder s� Description,�degree�of� influence�and�type�of �interest�in�project �
Level�of�
interest�

Rosa de Sarón
Church

Churches bring together members of the communit ies, contributing to social
cohesion. As they meet regularly, they consti tute ideal inf ormation mechan isms that
could be usefu l f or communication between the management of the Pluvial and
Sanit ary Dra inage Projec t of theGuajimí aCanal and the s urrounding neighborhoods.
Support s the project. Its degreeof influence is low.

High

San Francisco
Javier Cat holic
Parish(Buenos
Ai res de Herrera)

Churches bring together members of the communit ies, contributing to social
cohesion. As they meet regularly, they consti tute ideal inf ormation mechan isms that
could be usefu l f or communication between the management of the Pluvial and
Sanit ary Dra inage Projec t of theGuajimí aCanal and the s urrounding neighborhoods.
Support s the project. Its degreeof influence is low.

High

Living with Dignit y
Foundation

It is a long-standing entity in the area doingsocial assistance work. It suppor ts the
project, although i ts impact is low.

Medium

Evange lical Church,
Loyo la, E l Abanico
de Herrera

Their church offe rs religious services to the community in severa l of the projec t's
impact zones. Th is includes psychological services providedby the church itse lf. Its
level of impact is low.

Medium

Catholic Church,
West V icaria l
Catechetica l Coord .

TheCatho lic Church community in thearea is v ery in terested in the completionof the
Guaj imía project, especially in the op inion that i t should beg in wherePhase I left off.
That no canals shou ld be left pending. They have lit tle impact on theproject.

High

Catholic Church

Churches bring together members of the communit ies, contributing to social
cohesion. As they meet regularly, they consti tute ideal inf ormation mechan isms that
could be usefu l f or communication between the management of the Pluvial and
Sanit ary Dra inage Projec t of theGuajimí aCanal and the s urrounding neighborhoods.
Support s the project. Its degreeof influence is low.

High

Communi ty House
of Justice, Las
Caobas, Manager

High in terest in the sani tation project and in being able to contribute to i t from the
Communi ty House, to educate and suppor t families in t he ir soc ial responsibilities and
to serve in the mediation of conflicts tha t arise. They propose to give the houses to
the family, to the coupleand not to one person, in order to faci litate the protection of
the family 's property. Because of i ts range of action and specialized personne l, its
impact on the project can be very positive. Its degree of influence is medium.

High

Public�Instituti onal�Actors�

Santo Domingo
Aqueduct and
Sewerage
Corporation
(CAASD, by�its�
Spanish�acronym)

It is the exec uting entity o f the pro ject andt herefore has thehighest level of influence. High

Ci ty Counci l of the
Municipal ity of
Santo Domingo
Oest e, Mayor

Major p layer g iven that i t is the body that manages the environmenta l management
factors that impact the qual ity of lif e of the inhabitants of the municipality in general
and of the area of in fluence of the project in particu lar , as well as t he strateg ies f or
the development of their social and economic lif e. The most import ant factor that
makes them a major player, both in terms of interest and influence or power, is the
fact tha t they are the enti ty in charge of solid waste management, a variab lewithout
whose so lution it is impossible to complet e the project's sanit ation work. I ts level of
influence is high.

High

Economic and
Socia l Council of

Participation mechanism est ab lished by municipa l law to promote community
participa tion in the management o f munic ipalities. Its re levance for the Storm and

Low
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Key�stakeholder s� Description,�degree�of� influence�and�type�of �interest�in�project �
Level�of�
interest�

the Municipa lit y of
Santo Domingo
Oest e

Sanit ary Drainage of the Guaj imía Cana l Phase I I Project is g iven by the fact that it
is a mechan ism aimed at the integral development of the municipality of Santo
DomingoOeste , promoting the participa tionof civi l society organizations. So far there
has been no involvement in the project. Low level of incidence.

Presidency of the
Republ ic

The Presidency has beena major player in the project, and its in terest is evidenced
by the fact that, in add ition to motivating members of Congress from the gov erning
party to approve the request ed loan, i t has also provided for the inclusion in the
nationa l budget o f a line i tem for the initiation of theenvironmental impact study. The
level of influence is high.

High

Vice-Ministry o f
Terri tor ial Planning
(VODT, by�its�
Spanish�acronym)

It i s a dependency of the Ministry of Economy, Planning and Deve lopment. Since the
land usep lanning b ill is not ye t in f orce, its degree of influence is low; however , the
experience of its techn ica l team can be valuable , so its accompaniment is
recommended.

Low

Senate of the
Republ ic,
Presdencia

The loanthat will mak e this project pos sib le was approved in the Senat e. High level
of influence.

High

Chamber of
Deputies,
Presidency

The loan that will make this pro ject possible was approved in the Chamber of
Deputies. High level of influence.

High

Ministry o f
Environment and
Natura l Resources

Th is agency is in charge of preparing, executing, and overseeing national
environmenta l and natura l resource policies, promoting and stimulating activi ties f or
the ir preservation , protection, restoration, and sustainable use. This min ist ry is a
majorp layer in thePluvial and Sani taryDrainage Pro ject o f the Guajimía Canal, since
under Law 64-00 th is ministry oversees compl iance with regu la tions regarding the
environmenta l impacts (physica l and socia l) that the pro ject wil l cause and the
measures to prevent and mitigat e them. High level o f impac t.

High

National Housing
Institute (I NVI, by�its�
Spanish�acronym)

It is the governing body f or public po licies related to housing. However, as far as is
known, it has had no influence on the project. Low

Executing Unit for
the Rehabili tat ion of
Neighborhoods and
Environs (URBE, by�
its�Spanish�
acronym)

It is not knowni fit has been inv ited to accompany the resettlement processbut having
led the last resettlement processes in the country (La Barquita and Domingo Savio)
is a good credentia l. It does not appear, however, to have any degree of influence
over the project.

Low

Senate of the
Republ ic. Senator of
the Province of
Santo Domingo

He is current ly the main legislator of the province. Being in terested in the
deve lopment o f the province, his suppor t fo r the project is signi ficant, as indicatedby
havingass umed the submission of the World Bank loan for approval in the Senate of
the Republic and his attendance at the presenta tion ceremony on the progress of the
project car ried out by the Director of the CAASD Felipe Suberbí, on June 22, 2021.
His degree of influence has been h igh in the approval phase.

High

Chamber of
Deputies. Deputy
Santo Domingo
Oest e

Congressman of the municipality of Santo Domingo Oeste who assumes and
supports a pro ject that influences the improvement o f the qual ity o f li fe of a high
percentageof the populationherepresents. His degree of in fluence has been high in
the approval phase.

High
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Key�stakeholder s� Description,�degree�of� influence�and�type�of �interest�in�project �
Level�of�
interest�

Chamber of
Deputies. Deputy
Santo Domingo
Oest e

Congressman of the municipality of Santo Domingo Oeste who assumes and
supports a pro ject that influences the improvement o f the qual ity o f li fe of a high
percentageof the populationherepresents. His degree of in fluence has been high in
the approval phase.

High

Chamber of
Deputies. Deputy
Santo Domingo
Oest e

Congressman of the municipality of Santo Domingo Oeste who assumes and
supports a pro ject that influences the improvement o f the qual ity o f li fe of a high
percentageof the populationherepresents. His degree of in fluence has been high in
the approval phase.

High

Chamber of
Deputies. Deputy
Santo Domingo
Oest e

Congressman of the municipality of Santo Domingo Oeste who assumes and
supports a pro ject that influences the improvement o f the qual ity o f li fe of a high
percentageof the populationherepresents. His degree of in fluence has been high in
the approval phase.

High

Governor of the
Province of Santo
Domingo. Governor .

The governor is the main representative of the central gov ernment in the province,
and it ssupport andassist ance are impor tant. However, in the case of Santo Domingo
province, t he governor's relevanc e is not similar to that of provinces in the interior of
the country because, since the governor 's functions are essential ly representa tiv e of
the execut ive branch, t hey are oftennot necessary in t he case of localities, such as
Santo Domingo province, close to the National Dist rict, wh ich is where the central
government is located. Supports the project, its degree of in fluence is low.

High

Ozama Regional
Civil Defense

Its re levance is given by the fact that flooding frequently occurs in the canal. It
supports t he project, its in terest is high, its influence is low.

High

Santo Domingo
Oest eCity Council,
Deputy Mayor

Although Doña Felipa is currently Deputy Mayor , she is a legendary pol itical and
community leader o fmore than 50 years in the municipality. She in tervened in part
of the canal prob lem when she was a congresswoman, in a so lution that is still in
good cond ition. She proposes that one-room houses should not bebui lt in the project
because they do not consti tute a solu tion for the families of the sector and promote
overcrowding. L ikewise, she believes that empty spaces shou ld not be left without a
regu lated use, in order to avoid invasions and privat iza tion of pub lic space. Her level
of impact on the projec t is low.

High

Santo Domingo
Oest eCity Council.
Pedestr ian Mayoro f
El Liber tador de
Herrera

For the mayor, it is essential t o f inish the projec t, especia lly what was le ft unf inished
in Phase I. The community supports the pro ject, a lthough there is a lot o f distrust,
because there have been many years of wait ing. For th is reason, it is important that
progress and problems are reported, s o that in formation does not remain in some
areas. Low level of influence.

High

Juan Bosch
Elementary School,
Herrera , Director

Prior to Phase I, t he school was located in a rent ed wooden building. The school is
now located on theold course of the canal, on Anacaona Street. However, the slopes
of Phase I o f the project have caus ed p lagues of cockroaches and other vermin to
invade the area and theschoo l. The occupat ion of pub lic spaces makes it difficult f or
children to use the few sidewalks and there are many accidents as a resu lt. It is
important that the author ities regulate. Its level of influence is low.

High

Basic School
Vedrunas, Herrera,
di rector

A significant part of the school population they serve is affected by flooding and
contamination from Phase I of the Pro ject, which was not comple ted. They cons ider
it impor tant to preserve pub lic spac es for community use andt o avoid invasions that
priva tize these new spaces, making communit y li fe even more difficu lt. Its level of
incidence is low.

High.
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Key�stakeholder s� Description,�degree�of� influence�and�type�of �interest�in�project �
Level�of�
interest�

National Associa tion
of Businesses and
Industries of Herrera

Therelevance of this association transcends the scope of the municipali ty; however,
it is historica lly linked to it. Its past president is the current senator of the province of
Santo Domingo. In add ition, due to i ts proximi ty, par t o f the workers of these
industries reside in the municipa lity and some of the effects of the execution of t he
project, such as i ts eff ect on the roads, will have a posi tive in fluence. I t favors the
project. Its degree of in fluence is low

High

Empresas e l Primo,
Buenos Aires,
Herrera , President

They are high ly int erested in t he project and believe i t is very important for the
community. Concerned about the amount of plastic o f the so-called fon, which
appears in the canal, they understand i ts origin may be f rom companies t hat are in
the upper part, they believe i t is necessary to regulat e. They understand that the
project should inv est in social issues, community s anita tion, education . Contribute to
improve the waste collection system. Help t he community generate income. Their
degree of impact is low.

High.

Source: Stakeho lder interviews, EMPACA-AECOM. And secondary sources.

� Disadvantaged�or�Vulnerable�Individuals�and�Groups�

� Haitian�and�Venezuelan�Migrants�

The municipalit y of Santo Domingo Oeste, as part of Gran Santo Domingo, has been one of the places where
migrants from Haiti and Venezuela have settled, a phenomenon to which the fact that the cost of renting housing
in this munic ipalit y is lower than in the National Dist rict has contributed.

Almost all of the Haitian and Venezue lan households in the munic ipality of Santo Domingo Oeste, especially in
the neighborhoods around the Guajimía canal and its tribu taries, are under the status of tenants, due to the fact
that these migrants often lack documents.

Some landlords may try to i gnore their tenant rights. This condit ion adds to the general disadvantages faced by
all migrants to make them more vulnerable to the Project's compensat ion or resettlement pr ocesses.

� Tenants�

When a project arrives in aneighbo rhood that involves compensation such as housing, among others, because it
is necessary to resettle part of the families, some homeowners take measures against their tenants, which seek
to deny the tenants' rights and appropriate the compensation that would correspond to them.

Hence, the census of households affected by the project is a key instrument to guarantee tenants' rights to
compensation. But it should not be the only one. Some of those interv iewed for this study reported how some
tenants were unable to claim their rights in Phase I of the project, due to the conditions of symbolic and physical
violence generatedby some landlords.

And although we do not have the evident iary proof of these cases, it happens as with the gender violence
described above. It is so common, as well as the cases against tenants, that it is not possible to deny th is reality
and therefor e it is necessar y to take social, legal and other measures that contribute to ensure that the families
impacted by the project can fully exerc ise their rights and receive theestablished compensations.

� Elderly�Persons�

Elderly persons areanother group that universally falls into the category ofvulnerable. In the DominicanRepublic ,
Law 352-98 of 1998 created the National Council for the Elderly (CONAPE, by� its� Spanish� acronym) and
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established a series of rights and affirmative act ions for the vul nerable populat ion. This law defines an elderly
person as any pe rson over 65 years of age, regar dless of any other condition.

In the municipa lity of Santo Domingo Oeste, according to the 2010 National Population and Housing Census,
there are 15,225 people over the age of 65. In the area of direct impact of the Project, 23.2% of the heads of
household are 56 years of age or older. In the surroundings of the Guajimía canal and its tributaries, they are
exposed to the risks of flooding that periodically affect these neighbor hoods, as well as the unsanitary conditi ons
that prevail.

Therefore, it is important that, in the cases that require the relocation of some of them, the project prioritizes the
re location of these people to the first fl oors of the buildings. Likewise, they should l ocate their social environment
or neighbors, if possible, in the same building, s ince the social survival networks of these people are seriousl y
affected when this neighborhood is broken, of ten seri ously damaging their health. This recommendation is also
valid for people with disabilit ies.

� Persons�with�Disabili ties�

Similar to theelderly, people with disabilities, whether physical-motor, sensory or mental, constitute a vulnerable
groupof universal recognition. The Dominican Constitut ion of 2010 recognizes in its Ar ticle 58 the protection of
persons with disabil ities. Through Law 5-13 of 2013, the Dominican state defines the rules aimed at making
effective the protection of the rights ofper sons with disabili ties.

The National Populationand HousingCensus yields data on certain le vels of disabil ity ex ist ing in the munic ipalit y
of Santo Domingo Oeste as we can see in the followingTable 8-21.

Table�8-21: �Leve ls�of�disability�in �the�municipality�of�Santo�Domingo�Oeste �

Disability Frequency (%)

Difficulty seeing, even when wearing glasses 26,994 7.43

Difficulty walking or climbing steps 8,618 2.37

Difficulty in walking, miss ing one or both legs 521 0.14

Difficulty in doing chores, missing one or both arms 4,087 1.12

Social andoccupational diff iculties, has menta l problems 1,751 0.48

Source:�IXNationa l Popula tion andHousing Census, 2010.

The municipality of Santo Domingo Oeste has the particularit y of being the headquarters of the Dominican
Association of Persons wi th Physical-Motor Disabili ties (ASODIFIMO, by� its� Spanish� acronym). This non-
governmental organization has highlighted the need for people with physical andmotor disabilit ies to be addressed
in a special way in the solu tions contemplated in the project to c lean up the Guajimía canal, taking measures of
accessi bil ity and inclus ion.

� Women�Heads�of�Household�or �at�Family�Risk��

A signif icant proport ion of the womenare heads of household and have raised their chil dren without the support
of a father f igure. In the area affected or directly impacted by the project, 49% of the heads of household are
women. These families, often with many children, tend to be at levels of poverty or critical poverty, so that some
of the children assume the role of providers at a veryearly age.

Another gender risk tha t occurs with significant frequency in projects that offer compensation to families is that of
fathers who manage to sell t he goods received and abandon the wife and children, wh ich is why the Project needs
to take prevent ive measures and accompany the cases that ar ise.
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� Project�Stakeholder�Needs�Summary�

Table�8-22:� Stakeholder�Needs

Stakeholder�group� Main�characteristics� Needs�

Residents affected by
the project (PAPs, by�
i ts�Spanish�acronym)

845 family units, along
the enti re length of the
Project, which is
extensive.

Coord inate information and calls with the suppor t of
organ izations that know the leadership of each zone and are
recognized by the residents, such as the Block of
Organizations of theGuajimía canal .

Ha itian migrants
Economic migrants.
Most are illega l and do
not speak Spanish.

Translat ion of information and announcements into Creole.
Carry out speci fic activ ities wi th them, with the support of
transla tors. Review compensation procedures to take th is
reality into account. Documentation to be received or signed
by them must be in Creole, if they do not speak, read and
write inSpan ish.

Venezuelan migrant s.
Economic migrants.
Most are in i llegal
status.

Review compensation procedures to take this reali ty into
account.

Tenants

In the area affected by
the Project, 55.7% of
the househo lds are
renters.Most of the
migrants are tenants.

Inform tenants and landlords of thei r rights. Provide contact
in formation for t he Project, in case of abuse by landlords to
tenants.

All information for Hai tian nationals must be available in
Creole.

Elder ly persons

In the area affected by
the Project, the number
of heads of household
aged 56 years or older
is 23.2%.

In the case of the e lderly l iving alone, take measures to
ensure that the necessary information about the Project
reaches the home. Takethe necessary measures to provide
the suppor t required in each case. Locate on the first or
second floor. Take in to account current neighbor networks,
which aresurvival network s, fo r re location.

People wi th
d isab ilities

Especially severe
motor orv isual
disab ili ty.

Take measures to ens ure that the necessary in formation
about the Pro ject reac hes the househo ld. Take the
necessary measures to provide the support requ ired ineach
case. Locate on the first or second floor, according to
d isability. Take into account current neighbor networks,
which aresurvival network s, fo r re location.

Women heads of
household or a t family
r isk

Women at gender risk,
runn ing househo lds
wi th no partner or with
partnerswho seek to
keep the
compensations and
abandon the family.

Offe r gender and legal suppor t. Put housing or o ther
compensat ion in thecouple's name. Coordinat esupport with
o ther entities, such as the LasCaobas Community House of
Justice and the Block of Organizations of the Guajimía
canal.

Source:�Ownelaboration based on in terviews. EMPACA-AECOM.
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� Social�Stakeholder�Relations�Program�

� Purpose�and�Goals�of�the�Program�

Purpose�of�the�Program�

Develop a program to facilit ate stakeholder participation in the Pluvial and Sanita ry Drainage Project of the Guaj imía
Canal and it s tributaries Phase II.

Program�Goals

a. Establish an effective and permanent communication with the social actors interested in the Pluvial and
Sanitary Drainage Project o f the Guajimía Canal and it s t ributaries, during all the phases of the Project. And
as part of it:
o Create a permanent structure or dialo gue table, with the participation of the Social Direction of
CAASD and representatives of community organizations (neighborhood associations, churches,
NGOs).

o Design and apply consul tation inst ruments on a r egular basis: inter views, questionnaires, focus
groups, community meetings.

o Design and implement amechanism for complaints and grievances.
o Design, implement and disseminate periodic information instruments on the project.

b. Satisfactori lya ddress and respond to the views and interests of the neighbor hoods of direct inf luence of
the pr oject and, within them, especially the family andeconomic units registered for reloca tion, as well as
womenand vulner able groups (elderly, disabled, tenants, foreigners, etc.).

c. To make ef fective the parti cipation of the neighborhoods, directly or through their organ izations and local
leaders, in the decision-makingprocess regarding the use of the new ur ban spaces createdby the project.

d. To achieve the part icip at ion of th e family unit s to be relocated and other stakeholders in the definition of
the characteristics of the housing solutions to be implemented by the Proj ect.

� Informat ion�Disclosure�

Table�8-23: Information�Di sclosure�

Project �
Stage

Information�
to �Disclose

Proposed�Methods�or�
Means

Schedule:�
Locations/�Dates

Target�
Stakeholders

Percent�
Achieved Responsible

P
re
-c
on
st
ru
c
ti
o
n

Li
n
k
in
C
A
A
S
D
's
W
eb

P
ag
e,
of
th
e
P
ro
je
ct
,t
o

pr
ov
id
e
in
fo
rm
a
tio
n
a
n
d

se
rv
e
a
s
a
m
e
a
ns
of

co
m
m
u
ni
ca
ti
o
n.

Web page (linked to CAASD
Portal).

Flyer to bedistributed via the
Block of Organ ization sof the
Guajimía canal, Chu rches,
City Council of Santo
Domingo Oeste.

Med ia of the municipality of
Santo Domingo Oeste.

Flyers arep laced
in the Proje ct's
mural s, 2 in each
canal , and in
Guajimía5
(because it is the
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

70% of
residen ts.

80% of the
leadership of
organizations
and
institutio ns.

Community
Re lations and
Communicati ons
Officer

P
re
-c
o
n
st
ru
ct
io
n

B
iw
e
ek
ly

n
ew
sl
et
te
r

Web page (linked to CAASD
Portal).

Flyer to bedistributed via the
Block of Organ ization sof the
Guajimía canal, Chu rches,
City Council of Santo
Domingo Oeste.

Biweekly.

Printed on the
Project's murals, 2
in ea chcanal, a nd
in Guajimía 5
(because it is th e
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

40% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations and
Communicati ons
Officer
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Project �
Stage

Information�
to �Disclose

Proposed�Methods�or�
Means

Schedule:�
Locations/�Dates

Target�
Stakeholders

Percent�
Achieved

Responsible

Med iaof the municipality of
Santo Domingo Oeste.

P
re
-c
on
st
ru
c
ti
o
n

G
e
ne
ra
lP
ro
je
ct
R
ep
or
t
b
y

P
ha
se
s.
S
um
m
ar
y
in

P
op
ul
a
r
L
an
gu
a
g
e Web page (linked to CAASD

Portal).

Flyer to bedistributed via the
Block of Organ ization sof the
Guajimía canal, Chu rches,
City Council of Santo
Domingo Oeste. Newsletter

Printedon the
Project's murals, 2
in eachcanal, and
inGuajimía 5
(because it is the
longest).

Presentationof t he
summary at key
points in the five
canal s.

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

40% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations Officer
and Project
Coordin ator

P
re
-c
o
n
st
ru
ct
io
n
�

P
ro
je
ct
of
fi
c
e
lo
ca
tio
n
,

c
on
ta
c
ts
,
ad
dr
es
s

Web page (link with CAASD
Portal).

Flyer to bedistributed via the
Block of Organ ization sof
Guajimía canal, Chu rches,
City Council of Santo
Domingo Oeste.

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter

Flyer is placed in
theProject's
mural s, 2 in each
canal , and in
Guajimía5
(because it is the
longest).

Presentationof t he
summary at key
points in the five
canal s.

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

70% of
residen ts.

80% of the
leadership of
organizations
and
institutio ns.

Community
Re lations and
Communicati ons
Officer

P
re
-c
o
n
st
ru
c
ti
o
n
�

In
st
a
lla
tio
n
of
th
e
S
o
ci
al

O
ffi
c
e.
R
es
p
on
si
b
le

pe
rs
on
s
,
co
n
ta
ct
s.

Web page (linked to CAASD
Portal).

Flyer to bedistributed via the
Block of Organ ization sof
Guajimía canal, Chu rches,
City Council of Santo
Domingo Oeste.

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter

Flyers arep laced
in the Proje ct's
mural s, 2 in each
canal , and in
Guajimía5
(because it is the
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

70% of
residen ts.

80% of the
leadership of
organizations
and
institutio ns.

Community
Re lations and
Communicati ons
Officer

P
re
-c
on
s
tr
u
ct
io
n
��
���
���

A
g
re
e
m
en
ts
w
ith

N
G
O
s
fo
r
pr
oj
e
ct

im
p
le
m
e
nt
a
tio
n

Web page (link with CAASD
Portal).

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter.

Press release

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

40% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations Officer
and Project
Coordin ator.

P
re
-c
o
n
st
ru
c
ti
o
n
�

A
g
re
e
m
en
ts
w
ith
S
ta
te

in
st
itu
tio
ns
fo
r
th
e

ex
ec
ut
io
n
of
th
e

pr
oj
e
ct

Web page (link with CAASD
Portal).

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter.

Press release

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

40% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations Officer
and Project
Coordin ator.

C
o
ns
tr
u
ct
io
n
�

B
iw
e
ek
ly
n
ew
s
le
tt
er

Web page (link with CAASD
Portal).

Printedmaterial, to be
distr ibuted via the Blo ck of
Organiza tions of Gua jimía
canal, Churche s, CityCouncil
of Santo DomingoOeste.

Med ia of the municipality of
Santo Domingo Oeste.

Biweekly.

Printed on the
Project's murals, 2
in ea chcanal, a nd
in Guajimía 5
(because it is th e
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

40% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations and
Communicati on
Officer
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Project �
Stage

Information�
to �Disclose

Proposed�Methods�or�
Means

Schedule:�
Locations/�Dates

Target�
Stakeholders

Percent�
Achieved

Responsible

C
o
ns
tr
u
ct
io
n
�

S
ite
s
w
h
er
e
th
e

P
ro
je
c
t's

a
pa
rt
m
e
nt
s
w
ill
b
e

bu
ilt

Web page (link with CAASD
Portal).

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter.

Printed is placed
on the Project's
mural s, 2 in each
canal , and in
Guajimía5
(because it is the
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

70% of
residen ts.

80% of the
leadership of
organizations
and
institutio ns.

Community
Re lations Officer
and Project
Coordin ator.

C
o
n
s
tr
u
ct
io
n
�

R
e
se
tt
le
m
e
n
t

S
tr
at
e
gy
,s
um
m
a
ry

in
po
p
u
la
r

la
ng
u
ag
e

Web page (link with CAASD
Portal).

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter.

Printed is placed
on the Project's
mural s, 2 in each
canal , and in
Guajimía5
(because it is the
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

70% of
residen ts.

80% of the
leadership of
organizations
and
institutio ns.

Community
Re lations Officer
and Project
Coordin ator.

C
o
ns
tr
u
ct
io
n
�

R
ig
h
to
ft
h
e
fa
m
ily
,o
w
n
er
s

an
d
te
na
nt
s
to
th
e
be
ne
fi
ts
o
f

th
e
pr
oj
e
c
t.
(t
ra
in
in
g
a
nd

pr
ev
e
n
tiv
e
co
n
fl
ic
t

m
a
na
g
em
e
nt
)

Web page (link with CAASD
Portal).

Printed, to bed istribu ted via
the Block of Organizations of
the Guajimía canal,
Churches, City Council of
Santo Domingo Oeste.

Newsletter

Print is placed in
theProject's
mural s, 2 in each
canal , and in
Guajimía5
(because it is the
longest).

Presentationof t he
printout at key
points in the five
canal s.

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

70% of
residen ts.

80% of the
leadership of
organizations
and
institutio ns.

Community
Re lations
Officer. L as
Caobas
Community
House of Justice

C
o
ns
tr
u
ct
io
n
�

M
e
ch
a
ni
sm

of
A
tt
en
ti
o
n
to

C
o
m
p
la
in
ts
a
n
d
C
la
im
s Web page (linked to CAASD

Portal).

Printedmaterial to be
distr ibuted via the Blo ck of
Organiza tions of Gua jimía
canal, Churche s, CityCouncil
of Santo DomingoOeste.

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter

Print is placed in
theProject's
mural s, 2 in each
canal , and in
Guajimía5
(because it is the
longest).

Presentationof t he
printout at key
points in the five
canal s.

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

70% of
residen ts.

80% of the
leadership of
organizations
and
institutio ns.

Community
Re lations and
Complaints and
Grievances
Officer.

C
o
ns
tr
u
ct
io
n
�

P
ro
je
ct
p
e
rs
o
nn
el
h
ir
in
g
po
lic
y

Web page (link with CAASD
Portal).

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter.

Summary in
popular language
in a printou t.

The printout is
placed in the
Project's murals, 2
in eachcanal, and
inGuajimía 5
(because it is the
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

60% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations Officer
and Project
Coordin ator.

C
o
ns
tr
u
ct
i

o
n
�

M
e
a
su
re
s

T
a
ke
n
b
y
th
e

P
ro
je
ct

R
e
g
a
rd
in
g

V
u
ln
er
a
b
le Web page (linked to CAASD

Portal).

Printedmaterial to be
distr ibuted via the Blo ck of
Organiza tions of the

Summary in
popular language
in a printou t.

The printout is
placed in the

Resid ents
with
disabil ities,
foreign
migrants,

90% of
residen ts with
some
vulnerability.

80% of the

Community
Re lations Officer
and Project
Coordin ator.
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Project �
Stage

Information�
to �Disclose

Proposed�Methods�or�
Means

Schedule:�
Locations/�Dates

Target�
Stakeholders

Percent�
Achieved

Responsible

Guajimía canal, Chu rches,
ASODIFIMO, City Council of
Santo Domingo Oeste.

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter

Project's murals, 2
in eachcanal, and
inGuajimía 5
(because it is the
longest).

women at risk
of domestic
violence,
women heads
of household,
the eld erly
and tenants.

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

leadership of
organizations
and
institutio ns.

C
o
ns
tr
u
ct
io
n
�

N
e
w
S
o
lid
W
a
s
te
C
o
lle
ct
io
n

P
la
n
of
th
e
C
ity
C
ou
nc
il
o
f
S
D
O City Council of Santo

Domingo Oeste.

Web page (linked to the
CAASDPortal ).

Printedmaterial to be
distr ibuted via the Blo ck of
Organiza tions of the
Guajimía canal.

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter

Summary in
popular language
in a printou t.

The printout is
placed in the
Project's murals, 2
in eachcanal, and
inGuajimía 5
(because it is the
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

60% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations
Officer, Mayo r of
SDOand
Project
Coordin ator.

C
o
ns
tr
u
ct
io
n
�

K
e
y
in
te
rv
e
nt
io
ns
to
b
e
ca
rr
ie
d
ou
t
pe
r

ca
na
l:
re
lo
ca
tio
n
of
re
s
id
e
nt
s,

de
m
o
lit
io
n
s,
co
ns
tr
u
ct
io
n
,c
le
a
ni
n
g
of

ca
na
ls
,
w
at
e
r
di
ve
rs
io
n
.

Web page (linked to CAASD
Portal).

Printedmaterial to be
distr ibuted via the Blo ck of
Organiza tions of the
Guajimía canal.

Newsletter

Summary in
popular language
in a printou t.

The printout is
placed in the
Project's murals, 2
in eachcanal, and
inGuajimía 5
(because it is the
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

60% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations Officer
and Project
Coordin ator.

O
pe
ra
ti
o
n
�

B
iw
e
ek
ly
ne
w
s
le
tt
er

Web page (link with CAASD
Portal).

Printedmaterial, to be
distr ibuted via the Blo ck of
Organiza tions of Gua jimía
canal, Churche s, CityCouncil
of Santo DomingoOeste.

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter

Biweekly.

Printed on the
Project's murals, 2
in ea chcanal, a nd
in Guajimía 5
(because it is th e
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

40% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations and
Communicati ons
Officer

O
p
er
at
io
n�

In
st
a
lla
tio
n
of
R
es
id
e
nt
s'

B
oa
rd
s
in
ne
w
b
ui
ld
in
gs

Web page (link with CAASD
Portal).

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter.

Press release

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

60% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations
Officer.
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Project �
Stage

Information�
to �Disclose

Proposed�Methods�or�
Means

Schedule:�
Locations/�Dates

Target�
Stakeholders

Percent�
Achieved

Responsible

O
p
er
at
io
n
�

C
a
n
a
ls
op
er
a
tio
n
re
p
or
ta
nd

re
co
m
m
e
nd
a
tio
ns

Web page (link with CAASD
Portal).

Printedmaterial, to be
distr ibuted via the Blo ck of
Organiza tions of Gua jimía
canal, Churche s, CityCouncil
of Santo DomingoOeste.

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter

Summary in
popular language
in a printou t.

The printout is
placed in the
Project's murals, 2
in eachcanal, and
inGuajimía 5
(because it is the
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

60% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations Officer
and Project
Coordin ator.

O
p
er
at
io
n�

P
re
s
en
ta
ti
on
o
f
th
e
W
o
rk
s

M
a
in
te
na
n
ce
P
ro
gr
a
m
b
y

C
A
A
S
D

Web page (link with CAASD
Portal).

Printedmaterial, to be
distr ibuted via the Blo ck of
Organiza tions of Gua jimía
canal, Churche s, CityCouncil
of Santo DomingoOeste.

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter

Summary in
popular language
in a printou t.

The printout is
placed in the
Project's murals, 2
in eachcanal, and
inGuajimía 5
(because it is the
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

60% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations Officer
and Community
Re lations Officer
of t he CAASD.

C
lo
si
n
g
�

F
in
a
lP
ro
je
ct
M
o
ni
to
ri
ng

R
e
po
rt

Web page (link with CAASD
Portal).

Printedmaterial, to be
distr ibuted via the Blo ck of
Organiza tions of Gua jimía
canal, Churche s, CityCouncil
of Santo DomingoOeste.

Med ia of the municipality of
Santo Domingo Oeste.

Newsletter

Summary in
popular language
in a printou t.

The printout is
placed in the
Project's murals, 2
in eachcanal, and
inGuajimía 5
(because it is the
longest).

Resid ents,
l eader s of
i ntere sted
organi zatio ns
and
institutions.

60% of
residen ts.

70% of the
leadership of
organizations
and
institutio ns.

Community
Re lations
Officer.

� Consultation�Mechanisms�

Project�
Stage�

Subject�of�
Consultation� Method�to�be�used�

Schedul e: �Places�
and�Dates�

Target�
Stakeholders� Responsible�

P
re
-c
on
s
tr
u
ct
io
n
�

L
an
d
a
va
ila
b
le
fo
r
co
n
st
ru
c
tio
n
o
f

a
p
a
rt
m
e
n
ts
,
de
si
gn
ed
pr
oj
e
ct
:

c
om
m
e
n
ts
an
d
s
u
g
g
e
st
io
n
s

Dialogues with
community leaders,
residents to be
re locat ed and NGOs.

School or community
locations. At least one
meeting per canal
and one in the hos t
community.

Communi ty
leaders.

Residents to be
re located.

Receiving
community.

Communi ty
Relations Of ficer
and Pro ject
Coordinator.
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Project�
Stage�

Subject�of�
Consultation�

Method�to�be�used�
Schedul e: �Places�

and�Dates�

Target�
Stakeholders� Responsible�

P
re
-c
o
n
s
tr
u
ct
io
n�

F
o
ll
ow
-u
p
re
p
o
rt
,

ob
s
e
rv
a
tio
ns
a
n
d

s
ug
g
e
st
io
n
s. Workshop with

residents of the area
affected by the
project and
community leaders.

School or community
faci lities. At least one
workshop per canal.

Communi ty
leaders.

Families to be
re located.

Vulnerable
groups.

Communi ty
Relations Of ficer.

C
o
n
s
tr
u
c
ti
o
n
�

R
e
s
et
tle
m
e
n
t
a
n
d
F
a
m
ily

R
ig
ht
s
S
tr
a
te
gy
(C
o
n
fli
c
t

P
re
ve
n
ti
on
)

Train ing workshops
wi th famil ies to be
re locat ed.

School or community
faci lities. Number
accordingt oneed.
Not less than two per
canal.

Communi ty
leaders.

Families to be
re located.

Vulnerable
groups.

Communi ty
Relations Of ficer,
Las Caobas
Communi ty
House of Justice,
Block of
Organizations of
the Guajimía
cana l.

C
o
n
s
tr
u
c
ti
o
n
�

R
e
s
et
tl
em
en
t
a
n
d
F
am
ily

R
ig
ht
s
S
tr
a
te
g
y
(C
o
n
fli
c
t

P
re
ve
n
ti
on
)

Specia lized
consultation wi th
vulnerable groups.

School or community
faci lities. Number
accordingt oneed.
Not less than two per
canal.

Vulnerable
groups in each
cana l.

Communi ty
Relations Of ficer,
Las Caobas
Communi ty
House of Justice,
Block of
Organizations of
the Guajimía
cana l.

C
o
n
s
tr
u
c
ti
o
n
�

S
p
a
c
es
fr
e
ed
u
p
b
y
th
e
P
ro
je
c
t,

C
o
m
m
u
n
ity
C
o
m
m
itm
en
ts
a
n
d
S
D
O

C
it
y
C
o
un
ci
l
A
u
th
o
ri
tie
s
.

Train ing and
engagement
workshops between
SDO City Counci l and
organ izations.

School or community
faci lities.

Communi ty
leaders.

Residents to be
re located

Communi ty
Relations Of ficer
and Mayoro f
SDO.
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Project�
Stage�

Subject�of�
Consultation�

Method�to�be�used�
Schedul e: �Places�

and�Dates�

Target�
Stakeholders� Responsible�

C
o
n
s
tr
uc
ti
o
n
�

S
D
O
C
ity
C
ou
nc
il
S
o
lid
W
a
st
e

C
o
lle
c
tio
n
P
la
n
M
on
it
o
ri
ng
R
e
p
o
rt
:

O
b
se
rv
at
io
n
s
a
nd
S
ug
g
e
st
io
n
s.

Workshop with
residents of the area
affected by the
project and
community leaders.

School or community
faci lities.

Communi ty
leaders.

Residents o f the
Project' s areaof
influence.

Communi ty
Relations Of ficer,
Consul tan t
responsible for
Moni tor ing and
SDO City
Counci l.

O
p
er
a
ti
o
n
�

R
e
po
rt
on
th
e
O
p
e
ra
tio
n

o
f
th
e
C
a
n
a
ls
:

O
b
se
rv
a
tio
n
s
a
nd

S
u
g
g
e
s
tio
n
s
. Workshop with

residents of the area
affected by the
project and
community leaders.

School or community
faci lities.

Communi ty
leaders.

Residents o f the
Project' s areaof
influence.

Communi ty
Relations Of ficer
and Pro ject
Coordinator.

C
lo
s
in
g
�

F
in
al
P
ro
je
ct

M
o
ni
to
ri
n
g
R
e
p
or
t:

O
bs
e
rv
a
tio
n
s
a
n
d

S
u
g
g
e
s
tio
n
s Workshop with

residents of the area
affected by the
project and
community leaders.

School or community
faci lities.

Communi ty
leaders.

Residents o f the
Project' s areaof
influence.

Communi ty
Relations Of ficer,
Consul tan t in
charge of Follow-
up, CAASD and
SDO City
Counci l.

� Measures�to�Incorporate�the�Opinion�of�Vulnerable�Groups�

To facil itate the incorporation of measures suggested by vulnerable groups into the Project , the following
measur es arebeing suggested:

a) Carrying out specific information, consultation and follow-up act ivit ies with vulnerable groups. In this
regard, the following should be taken into account :

a. Specific act ivit ies for Hait ian residents, whe ther or not they speak Spanish, all informationand all
documentation to be signed or of interest, must be available in their native language, Creole. It
must be guar anteed that, if they ar e depor ted before or during the process, due to the irregular
status of most of them, or the owner evic ts them, their compensation will be delivered as they
decide. This is an issue tha tshould beworked onduring the interviews with them.

b. Venezuelan migrants speak Spanish but are mostly tenants. And they may suffer the same
consequences from landlor ds. For this reason, as in the previous case, it should be guaranteed
that, if they ar edeported before or during the process, due to the irregular status ofmost of them,
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or the landlord evicts them, their compensation wil l be delivered as they decide. This is an issue
that should be worked on when having the interviews with them.

c. Tenants in general, whether Dominicanor of other nat ionalities, may have the problems indicated
above with landlords. Ther efore, it shou ld be guaranteed that if the landlord evicts them, their
compensation will b e handed over as theydecide.This is an issue that should be worked onwhen
having interviews with th em.

d. Elderly people in many cases wi ll not be able to atte nd the activit ies they are invited to, due to
their health conditions. The pr oject should havesocial workers who come to thei rhomes to ensure
that the project i nformat ion reaches them in a timely manner. It is also necessary for the social
worker to ensure that the elderly person knows and understands the most impo rtant information
and their rights.

Collect the suggestions you make and channel them to the Project, so that they can be taken into account.

e. People with disabili ties are another vulnerable group that requires specific attention from the
Project. Depending on the disabilit y, the Project must take specif ic measures to guarantee the
information and rights of thesepeople. In the case of motor disabil ities, it is l ikely that they wil l not
beable to travel to parti cipate in the Project's activities, so a social promoter will have to assist
them. In the case of severe visual impairment , which pr events them from reading, the social
promoter must p rovide them with the relevant informat ion and their rights, in the presence of a
family member or person of their trust.

f . In the case of severe mental disabil ities, which prevent them from understanding their reali ty and
communicating, legal consultations will h ave to be made on how to proceed in this regard. If you
are the head of household and have a spouse and chi ldren, the solution could be easier, since
the compensations should go out in the name of the coup le, who shou ld protect you in case of
moving.

g. In the case of women heads of household or women at risk of domestic violence, it is necessar y
to take into account that: Women heads of household may be victims of partners who may be
waiting for this opportun ity to dispossess them of the compensation they are ent itled to. Hence
the importance of making it clear to them that only they and their children (if applicabl e) are the
beneficiaries of these benefits. Likewise, in the caseof womenat risk of viole nceby their current
partners, a social worker should be assigned to these cases andcounseling and support should
beprovided by institutions such as the Las Caobas Community House of Justiceand community
organizations that can of fer support and daily follow-up in the neighborhood.

b) Making agreements with institutions specialized in the problems of the identifi ed vulnerable groups, for
the proper management of theProject. Among them, the following are suggested: Las Caobas Community
Houseof Justice, Domin ican Associationof People with Physical and Motor Disabilities (ASODIFIMO, by�
its�Spanish�acronym), Haitian and Venezuelan Migrant Associ ations.

c) With these entities, and others th at may be suggested, i t is proposed to setupa Consultative Committee
for the Project's Vulnerable Gr oups, to help ensure that their opinions and suggestions are taken into
account.

d) Take into account the specific needs of vulner able groups for their participation in the Project, as detailed
in item 4.3.6.

e) Inform vulnerable groups of the changes that havebeen made to the Project's processes,procedures and
methodologies, as a result of the ir observat ion s and suggestions. Inform this in the Project's biweekly
newsletter, the murals established in the canals and other media.
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� General�Schedule�of �Activit ies�

This timeline is general and therefore includes all th e activities proposed in this chapter . As a schedu le on
social issues, it can always be improved accordin g to the objectives of theProject and the national and IFC
regulations.

Activities� Date� Place� Responsible�

EIA�and�RAP�Development �Phase�

Identificat ion of k ey stakeholders
May –June
2021

Pro ject impact
zone and off ice

EMPACA-AECOM

Key stakeho lder interviews
May –June
2021

Pro ject impact
zone and others

EMPACA-AECOM

Information andconsu ltation with residents,
together with the CAASD, in three
meetings and two meetings held in the
neighborhoods to be impacted by the
Project.

May 5and June
17

Pro ject impact
zone. And Mutual
Re lie f Society,
Buenos Aires.

EMPACA-AECOM-
CAASD- Block of
Organizations of the
Guajimía canal

Consul tation with residents re located in
PhaseI and residents to be reloc ated in
PhaseI I (4 f ocus groups)

June 11 and
July 6

Pro ject impact
zone.

EMPACA-AECOM

Consul tation carr ied out through the
applica tion of a s urvey to 393 residents of
the neighborhoods to be impacted.

May 13, 14and
15

Neighborhoods
directly and
indirectly impacted
by thePro ject.

EMPACA-AECOM

Prepara tion of plans for information,
consultation and participation of key
stakeho lders in the Project.

July - August Office EMPACA-AECOM

Pre-Construct ion�Phase�

Designate personnel responsible f or socia l
affairs and/orcommunity relations of the
Project.

First week of
start of work

Pro ject Office Project Manager

Design and estab lisha mechanism for
complaint s and c laims.

Second month
of start of work

Pro ject Office
Communi ty rela tions
officer and project
manager

Design and set upt he Projec t's web page.
First month of
start of work

Pro ject Office
Responsib le for
community re la tions and
IT of the Pro ject.

Informabout the instal lation of the Project
offices, including the Social Office,
contacts, means of communication .

First month of
start of work

Pro ject Office/
Communi ties.

Communi ty rela tions
officer

Open and publ icize the account of the
Pluvial and Sanitary Drainage Project o f
the Guajimia Canal and i ts tribut ar ies in
social networks (Facebook, Twitter ,
Instagram,WhatsApp communit yc hats).

First month of
start of work

Pro ject Office
Responsib le for
community re la tions and
IT of the Pro ject.

Create a phys ica l and/or vi rtual space to
document and systematize the pro ject's
experience in i ts rela tionship with the
communities.

First month of
start of work

Pro ject Office
Responsib le for
community re la tions

Apply period ic surveys to residents
affected by the Project in thesix cana ls. At
least once a year.

From the third
month after o f
start of work

Neighborhoods
where work wil l be
performed

Responsib le for
Communi ty Relations,
Project Managerand
polling company.
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Activities� Date� Place� Responsible�

Create a dialogue roundtab le wi th the
participation of CAASD's Social Di rectorate
and community organiza tions.

First month of
start of work

Neighborhoods
where work wil l be
performed

Project management,
CAASD's Social
Management, community
organizations

Update stakeholder mapping of the project Permanent ProjectOff ice
Sta ff responsib le for
community re la tions.

Co llect in formation from pro ject contractors
on human resources, inputs and services
needs dur ing the construction phase.

Permanent Project Office
Executiv e Management
of the project

Identify NGOs that have offered to suppor t
the proper development of the Project,
such as the Las Caobas Communi ty House
of Justice, in order to define with them the ir
participation in th is initiat ive . Announce
agreements.

First month of
start of work

Pro ject Office
Communi ty rela tions
officer and project
manager

Gather information on human resources
availab le for contracting in the mayor's
office of the municipali ty of Santo Domingo
Oest eand the community organ iza tions of
Buenos Aires, Engombe,Herreraand Las
Caobas, in order to propos econtract ors for
the works.

From the
second week of
start of work

Buenos Aires,
Herrera ,
Engombe, Las
Caobas.

Responsib le for
community re la tions,
project manager, Santo
Domingo Oeste mayor 's
office , Block of
Organizations of the
Guajimía canal .

Biweekly Pro ject Newsle tte r

From the
second month
after of start of
work

Social Office
Responsib le for
community re la tions and
communications.

Identify wi th theCAASD the pub lic
institutions t hat can and should, due to
the ir ins tit utional mission, collabora te wi th
the proper development of the Project, in
order to establ ish permanent c oord ination
mechan isms with them, especia lly wi th the
Ci ty Counci l of S to. Dgo.Oeste, the
VMODT, INVI andURBE. Announce
agreements.

First month of
start of work

Pro ject Office
Project Managerand
Communi ty Relations
Officer.

Coordinate consulta tions with heads of
households andorgan iza tions to address
issues related to relocation and the
charact eristics of the housing so lutions,
including construction sit es.

Second month
of start of work

Premises of
mutual societies in
the project's
neighborhoods,
Ci ty Council halls.

Communi ty rela tions
officer and project
manager.

Coordinate community meetings to define
the use of thereleased spaces and the role
of community organ izations, the City
Counci l of SDO and the CAASD in this
matter.

Fourth monthof
start of work

Premises of
mutual societies in
the project's
neighborhoods,
Ci ty Council halls.

Executiv e Di rection of
the project, in chargeof
community re la tions.
Mayor's Office of the
Municipali ty of Santo
Domingo Oeste. CAASD.
Block of Organiza tions of
the Guajimía canal.

Ho ld open-door community meetings every
two months with the representatives of
community organ izations to hear thei r
complaint s, observations and suggestions
for a betterper formance of the Projec t.

Second month
of start of work

Communi ty
centers in Buenos
Aires, Herrera, Las
Caobas and
Engombe.City
Counci l Hall.

Project Manager,
Communi ty Relations
Officerand Complaints
and Grievance Officer.
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Activities� Date� Place� Responsible�

Queries on pro jectmonitoring reports
From the sixth
month of the
start of the work

School or
community
premises in the
Pro ject' s zone of
incidence.

Communi ty Relations
Officer.

Respond to compla ints and claims filed .
Permanent as of
the fi rst week of
the star t of work

Pro ject Office

Responsib le for
complaints and cla ims in
coord ination wi th the
community re la tions
manager.

Monitor the Project's webpage

Permanent as of
the fi rst mont h
after the start of
the work

Pro ject Office
Responsib le and
community re la tions
assistants

Archive documents that serve to document
and systematize the project's experienc e in
its re lationship with the communities.

Permanent as of
the fi rst mont h
after the start of
the work

Pro ject Office
Responsib le and
community re la tions
assistants

Monitor the account of Pluv ia l and Sanitary
Drainage Project of the Guajimía Canal
and i ts tributaries in socia l networks
(Facebook, Twitter, Instagram).

Permanent as of
the fi rst mont h
after the start of
the work

Pro ject Office
Responsib le and
community re la tions
assistants

Construction�Phase�

Publish resettlement strategy in popular
language.

Fif th month of
work.

Ne ighborhoods of
influence of the
Pro ject.

Incharge of communit y
relations and
communication.

Family, land lordand tenant righ ts.
Preventive t raining for conf lict
management. Pr inting and conducting
workshops.

From the fourth
month after the
start of the work.

Ne ighborhoods of
influence of the
Pro ject.
Vulnerable groups
and PAPs.

Incharge of communit y
relations and Las
Caobas Community
House of Jus tice

Family, land lordand tenant righ ts. Train ing
and consulta tion withv ulnerable groups.

From the fourth
month after the
start of the work.

Ne ighborhoods of
influence of the
Pro ject.
Vulnerable groups .
Activitieswith
Haitian migrants
who do not speak
Spanish.

Incharge of communit y
relations and Las
Caobas Community
House of Jus tice

Consul tation: Spaces re leasedby the
Project, Community Commitments and
SDO City Counci l Authorities.

From the sixth
month after the
beginning of the
works.

Ne ighborhoods of
influence of the
Pro ject

Communi ty Relations
Officerand Mayor of
SDO.

Implement the complaint s and claims
mechan ism. Train the project managers to
attend to the users of this mechanism.

From the fifth
month of work

Pro ject work
camps

Complain t and gr ievance
management o fficer,
community re la tions
officer and assistant s,
project management.

Organize meetings with key stakeholders
listed and described in the mapping to
in form about the beginning of the
construction phase andabout the needs of
human resources, products and serv ices

Fif th month from
start of work.

Ci ty Council
Municipal ity of
Santo Domingo
Oest e

Institu tions and
organizations in
stakeho lder mapping.
(See mapping).
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Activities� Date� Place� Responsible�

requ iredby the Pro ject and that can be
offered local ly. In form contrac ting pol icy.

Informt hrough local media in Santo
Domingo Oesteand through the project's
social media accounts on human
resources, supplies and services needs for
the constructionphase of the Pro ject.

Fif th month from
start of work.

Loca l media and
social networks

Socia l Direction of
CAASD and communi ty
relationsmanagers,
human resources
managers, general
population of Buenos
Aires, Engombe, Herrera
and the urban area of the
municipali ty of Santo
Domingo Oeste.

Information on measures taken by the
Project on vulnerable groups

Sixth month of
start of work

Dissemination
media(see
information
measures)

Communi ty Relations
Officer

Informresidents of the key interv entions to
be carried out per cana l, in order to
contribu te to risk management and
prevention .

From the
beginning of the
const ruction
phase

Dissemination
media(see
information
measures)

Communi ty Relations
Officer

Operat ion�Phase�

Report the ins tallation of residents'
meetings of thebuildings to which the
residents of the affected area have moved.

During the week
in which the
gaskets are
installed .

Dissemination
media(see
information
measures)

Communi ty rela tions
officer and
communications officer.

Report on the opera tion of the canals and
recommendations

Fif teen days
after receipt of
the fo llow-up
report

Mediaout lets
Communi ty rela tions
officer and
communications officer.

Consul tation ont he Report on the
operation of thecanals .

Fif teen days
after receipt of
the fo llow-up
report

Communi ty or
schoo l premises in
the Project's area
of impact.

Communi ty Relations
Officers of the Project
and CAASD.

Report on the CAASD works main tenance
program.

First month of
the operation
phase

Mediaout lets
Communi ty Relations
Officers of the Project
and CAASD.

Closing�Phase�

Final fo llow-up report on the Pro ject.
Summary in popular language and
dissemination with Block of Organizations
of the Guajimía Canal, churches, NGOs in
the zoneand others tate institutions.

With in a week of
receiving the
report.

Communi ty or
schoo l premises in
the Project's zone
of impact.

Incharge of communit y
relations for the Pro ject,
the CAASDand the Ci ty
Council of SDO.

Consul tation ont he Fina l Pro ject Fol low-up
Report

Fif teen days
after submitting
the report to the
community.

Communi ty or
schoo l premises in
the Project's zone
of impact.

Incharge of communit y
relations for the Pro ject,
the CAASDand the Ci ty
Council of SDO.

�

� �
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� Other�Activities�to�be�Performed�

Activities� Date� Place� Respons ible�

Pre-constr uction� phase�

Initiat e contacts with the Herrera Industria l
Associat ion, NGOs, City Council and
neighborhood associa tions to explore the
possib ili ty of coopera tion in the creation of a
program for co-management and recycl ing
of solid waste in the municipal ity, wit h
economic incentives. �

Thi rd month
of star t o f
work�

�

Project Manager, Project
Community Rela tions
Officer, Mayor SDO,
CAASD Management.�

Visit the loca l experiences of f oundations
that work in this direction, such as Zurz a
Environmenta l Sanitation Foundation
(Fundsazurza, by�its�Spanish�acronym) and
others.�

Thi rd month
of star t o f
work�

Local Fundsazurza.
Ne ighborhoods
served. �

Project Manager, Project
Community Rela tions
Officer, Mayor SDO,
CAASD Management.�

Constructi on�Phase�

Organ ize meetings with the Block of
Organ izations of the Guajimía canal,
neighborhood associations, organ iz ations
and NGOs to present a proposa l for
community c o-management of solid waste
in the neighborhoods of La Rosa, Buenos
Aires, Herrera, Engombe and LasCaobas.

Sixth month
of star t o f
work

Premises of mutual
societies in the
project's
neighborhoods, City
Council halls, etc.

Mayor's Office of SDO,
with the support of
CAASD's Community
Relations Officer and the
Project

Start of project work. Formation of the
responsible team.

Seventh
month of
star t o f work.

Mayor's Office of SDO,
with the support of
CAASD's Community
Relations Officer and the
Project

Organ ize talks in Buenos Ai res, Herrera ,
Engombe and Las Caobas schools on so li d
waste management and disposal and on
climate change.

From the
sixt hmonth
after the
star t o f the
works

School premises in
La Rosa, Buenos
Aires, Engombe,
Herrera and Las
Caobas
neighborhoods.

Mayor's Office of SDO,
with the support of
CAASD's Community
Relations Officer and the
Project

Organ izeeducationa land single-usep lastic
col lection activities with sc hools.

From the
sixt hmonth
after the
star t o f the
works

Neighborhoods of
influence of the
project

Mayor's Office of SDO,
with the support of
CAASD's Community
Relations Officer and the
Project

� Resources�and�Responsibilities�

The Plan for the Relati onship with Social Stakeholders will have an available budget that must come out of the
Project 's general budget, which must guarantee the development of the activit ies and the achievement of the
purposes.

The Project Management will wor k in coordination with the CAASD Social Directorate, which will be responsible
for coordinating the pr oject 's relations with the impacted neighborhoods and oversee ing compliance with the
objectives formulated, through follow-upand monitoringof the activ ities programmed in this Plan.

The CAASD Social Directorate will be supported by several ass istants at the beginning of the pr oject , each of
whom will be responsible for relations with the neighborhoods around the work camps that wil l be install ed.
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� Grievance�Mechanism�

The pur pose is to establish a mechanism to receive, evaluate, respond to and/or address concerns, problems or
complaints from the communities of inf luence of the Pluvial and Sani taryDrainage Project of t he Guajimía Cana l and its
tributaries project (see Item 8: Complaint Mechanism).

� Follow-up�and�Preparation�of�Reports�

The Project wil l hire the services of external consultants to prepare follow-up r eports on both social and physical
in frastructure issues. The re sults of these reports will be del ivered to the community in an understandable, popular
la nguage for their knowledgeand suggestions.

The reports should be done at least every year and should provide information on the progress of the proj ect as
well as suggestions for improving its implementation.

� General�Health�and�Safety�Management�Plan�

� Objectives�

The general Health& Safety Management Plan (HSMP) of the Storm and Sanitary Drainage of the Guajimia Canal
Phase II Project (‘’The Project’’) represents the f ramework that is part of the project's Occupational Health and
Safety System and a stru ctured approach to workplace health & safety , in order to achieve a consistentl y high
standar d of safety performance and ensure the safety of the wor kers and the communit y during the construction
and operatio nactivities of theproject, i n accordance with the health and safety laws and standards in force in the
Dominican Republic, the international convent ions to which it is a signatory and the Performance Standards (PS)
on Envi ronmental and Social Sustainabili ty of the International FinanceCorporation (IFC).

This shall be achieved through:
· Development, implementat ion and commitment to the p roject’s Health and Safety Policy and

Health and Safety Management System.
· Allocationof responsibili ties and accountabil ities of internal and external stakeholders towards

definedobject ives and targets.
· Strict adherence to all legal and other requiredhea lth and safety obligat ions.
· Def inition of the framework for identifying and assessing health andsafety risks related to the

project.
· Establish of the appropriate measures to p revent, mit igate or minimize these risks.
· Provis ion of training and awareness programs for all employmen t l evels based on the identified

risks.
· Documentation and reporting of occupat ional accidents, i llnesses and incidents.
· Def inition of the mechanisms for preparing for and managi ng emer gency situations (see

Emergency Response and preparation Plan).
· Descript ion of themonitoring, review andcontinual improvement processes of the Health and

Safety management system.

� Legal�/ �Regulatory�Framework�and�Other�Requirements��

Through the HSMP, The Project shal l comply with all app licable Dominican Republic health and safety laws,
re gulations, codes of practice, and other legal requirements which apply to their activities and operati ons, and
exercise their duty of care with respect to personnel and the communities in which they operate.

This shall be achieved by means of the following:
· All safety-related acts , regulat ions, by-laws and other le gislative and regulatory requirements

applicable to The Project’s operations shall be identif ied and their implicati ons assessed.
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· All amendments and changes to legislation and licenses (inc luding new requirements) shall be
identif ied and reviewed annually and all personnel who need to be aware of these changes shall
beadvised.

· Compliance with all requirements related to regulatory report ing and recor d keeping shall be
maintained.

In the next sections, regulations, by-laws and other legislative and regulatory requirements app licable to The
Project ’s operations are listed:

National Regulations
International Conventions adopted by the Government of Dominican Republic
International IFC PerformanceStandards

� National�Regulations��

Health and Safety Legislation in force inDomin ican Republic include, but are not limited to:
Law No. 147-02 on Risk Management (Ley�No.�147-02�sobre�Gestión�de�Riesgos)
Occupat ional Health andSafety Regulation, Decree No. 522-06, dated October 17, 2006) (Reglamento�
De�Seguridad�y�Salud�En�El�Trabajo,�Decreto�Núm.�522-06,�del�17�de�octubre�de�2006 )

� International�Conventions�adopted�by�the�Government �of�Dominican�Republic�

Inter national Conventions adoptedby the Government of DominicanRepublic , include but are not l imited to:

· Inter national Conventions those of the International Labour Organization (ILO) and the United Nations
(UN)

· ILO Convention 87on Freedom of Associat ion and Protect ion of theRight to Organize
· ILO Convention 98on theRight toOrganize and Collective Bargaining
· ILO Convention 29on Forced Labor
· ILO Convention 105 on the Abolition of Forced Labor
· ILO Convention 138 on Minimum Age (of Emp lo yment)
· ILO Convention 182 on the Worst Forms of Child Labor
· ILO Convention 100 on Equal Remuneration

· ILO Convention 111 on Discriminati on (Employment and Occupation)
· UNConvent ion on the Rights of the Child, Article 32.1
· UNConvent ion on the Protect ion of theRights of all Migrant Wor kers and Members of their Families

� International�Standards�

The Project Health & Safety Management Plan (HSMP) shall comply with the foll owing Internationa l s tandards:
· Inter national FinanceCorporation (IFC) Performance Standards (PS)
· The World Bank EHS Guidelines
· Guidelines of the Organization for Economic Cooperat ion and Development

The obj ectives of the 2012 Inte rnational FinanceCorporation (IFC) Performance Standards (PS) related to health
and safety aspects are summarized in the table below:
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Table�8-24:�Objectives�of�the�Performance�Standards�related�to�Health�and�Safety�Aspects�

No. Performance�Standards Objectives

SP1 Assessment and
Management of
Environmenta l and Social
Risks and Impacts

- Identify and evaluate the social and environmental
impacts, both negative and positive, in the area of
in fluence of theproject

- Avoid or, when this is not poss ibl e, minimize,
mitig ate or compensate negat ive impacts on
workers, affected communities and the environment

- Ensure that theaffected communities are
appropria tely involved in the resolution of issues
that may af fect th em

- Promote a better social and environmental
performanceof soc ieties, through aneffect ive use
ofmanagement systems

- Ensure that potentially af fectedpopulations,
especially vulnerable groups, due to th eir current
s ituation of precariousness and negat ive societal
attit udes and prejudices towards them, are informed
and consulted in a specif ic manner and/or favored
with respect to certain actions or processes.

SP2 Labor and Wo rking
Condit ions

- Establish, maintain and improve the relationship
between management and workers

- Promote the fight against d iscrimination andequal
opportunities and treatment of workers and
compl iance with national labor and employment
laws

- Protect workers by fighting against child labor and
forced labor

- Promote safe andhea lthy working conditions and to
protect and promote the health of workers.

SP4 Community Health, Safety,
and Security

- Avoid or minimize risks and impacts onhealth,
especially communicable di seases such as STIs
and HIV/AIDS, and safety of th e local community
during the project life cycle, taking into account the
different risks andneeds of men andwomen and
other social groups on these issues;

- Ensure the protection of staff and assets in a
le gitimate manner that avoids or reduces safety and
community protection risks

A more specific and detail ed Health and Safety Plan for construct ion andoperationphase wi ll include the fol lowing
requirements to elaborate polic ies and procedures regarding the comply with IFC Per formance Standards.
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� Policies�and�Procedures�to�comply�with�IFC�Performance�Standards�

� Policy�and�Management�Commitment�

An overarching Health and Safety policy shall be established, defining the Health and Safety objectives and
princ iples to be applied in the context of theproject and on all activity sites, and designating the person or persons
re sponsible for its implementat ion.

The policy shall be based on the commitment of the top management and shall aim toprovide support for thedail y
implementat ion of thehea lth and safety management plan, in particular by:

· Demonstrating the importance of Health and Safety.
· Ensuring the availability of the resources (financial, material and human) required to implement and

maintain the pr evention and protection measures adopted.
· Ensuring compliance with the applicab le laws and regulat ions in force in the Dominican Repub lic, the

in ternational conventions and the Performance Standards (PS) onEnvironmental and Social
Sustainability of the International Finance Corporation (IFC).

· Promot ing activepartic ipation of wor kers, communication and cooperation.
· Encouraging each worker to report incidents, r isks, opportunities andaccidents.
· Actively promoting the identification of opportunities for heal th andsafety improvemen t, inc luding site

visits and monitoring of targets .

The policy shal l apply to all contractors and subcontractors, be s igned by the top management, distributed to all
workers, made publicand reviewed annually or more often when necessary.

� Management�of�Risks �

Some procedures for identif ying the Health and Safety risks of the project shall b eestablished and main tained by
setting up an approach whichaims at:

· Identify ing the hazards to wh ich the personnel are exposed by workstation.
· Establishing management programs that define the prevention and protective measures to address

the i dentified risks of theproject.
· Training the workers to these management programs and measures.
· Establishing procedures to monitor and measure the effectiveness of the managemen t programs, as

well as compliance with any related legal obligations and regulatory requirements.
· Document ing all cases of illness, accidents, incidents and dange rous situations.
· Developingan emergency preparedness and response procedures to respond to accidental and

emergency situations associated with the project in a manner appropriate to prevent and mitigate any
harm to people.

The act ivities to be carried out during the construction and operation phase of the project present condit ions that
could involve risk situation s with consequences for the personnel work ing on site, for equ ipment and infrastructure
and for residents of adjacent homes.

For the assessment of the hazard s and risks associated to the const ruction and operation phase of the project,
the various tasks to be executed, and the physical, chemical and biological hazards associated with these will
need to be taken into consideration.

The general analysis for the ident ification of health and safety risks that may arise due to theactivities that wil l be
carried out in the project in the construction and oper ational phase, these may be classified into the following
categor ies: physical, chemical andb iological risks.
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Physical�risks: occupational noise and vibrations; risk of fall, s lip and trip; risks fr om exposure to natural elements
(earthquakes, storms and floods); risks associated with the useof mechanical equipment, electrical risks and fire
hazards.

Chemical�risks: Risks from wor king in hazardous envir onments and those aris ing from use, handling and spil ls
of chemical or hazardous substances.

Biological�risks: include someof the conditions identified inc ludeanimal/insect bites and/or stings; animal attacks
and/or contact with poisonous, stinging and/or allergenic vegetat ion or inverte brates; exposition to different types
of waste, propagationof d iseases (mainly COVID-19).

A more detailed identification of health and safety hazards and risk evaluat ion will be carried out during the start
of the construction phase andope rational phase with the partic ipation of the projec t́ s staff.

� Labor �and�Working�Conditions�

Working�Conditions�and�Management�of�Worker�Relationship�

Human resources polic ies and procedures shall beadopted and imp lemented andshall describe themeans used
to ensure that workers are prov ided with clear and understandable informat ion regarding their rights under
appl icable labor laws and collective agreements, inc luding the ir rights related to employment, health, safety,
welfare, immigration andemigration more specificallyhours of work, wages, overtime,compensat ion, and benefit s
upon beginning the working rel ationship and when material changes occur.

Protect ing�the�Work�Force�

Policies and pr ocedures shall be adopted and implemented, prohibit ing the employment of for ced labor of any
work that is not voluntarily performed, and of children in any manner that is economically exploitative, or is likely
to be hazardous or to interfere with the child’s education, or to be harmful to the child’s health or physical, mental,
spiritual, moral, or social de velopment.

Occupational�Health�and�Safety�

A safe and healthy work environment shall be provided, tak ing into account inherent risks in the work areas,
in cluding physical, chemical, biolog ical, and other applicable hazards if present. Areas shall include the:

· Identification of po tential h azards to wo rkers, particularly those that may be life-threatening;

· Provision of preventive andprotective measures, inc luding elimination or substitutionof hazardous
conditions or substances, engineering andadministrative cont rols, or provision of the necessary
personal protectiveequipment.

· Training of worker s.

· Documentation and repor ting of occupatio nal accidents,diseases, and incidents; and
· Emergency prevention, preparedness, and response arrangements.

Workers�Engaged�by�Third�Parties�

With respect to contracted workers, commercially reasonable efforts shall be taken to ascertain that the third
parties who engage these workers are reputab le and legitimate enter prises and have an appropriate Health and
Safety Management System/Plan that will allow them to operate in amanner consistent with the requirements of
this plan.

Policies and pr ocedures shall be established for managing and monitoring the performance of such third-part y
employers in relat ion to the requir ements of this plan.
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Supply�Chain�

Procedures to monitor the primary supply chain shall be adopted and implemented on anongoing basis in order
to iden tify any significant changes in its supply chain and if new risks or incidents of child and/or forced labor are
id entified, appropriate steps to remedy them shall be taken.

Procedures and mitigation measures shall be introduced to ensure that primary suppliers within the supply chain
are taking steps to prevent any significant health and safety issues r el ated to supply chainworkers and to correct
any life-threatening situations.

� Specif ic�Aspects�Related� to�Community�Health,�Safety�and�Security�

Community�Health�and�Safety�

The risks and impacts to the health and safety of the Affected Communities during the project l ife cycle shall be
evaluated and preventive and control measures that are commensurate with their nature and magnitude shall be
established. Thesemeasures shall favor the avoidance of risks. Health and Safety risks to third part ies or affected
communit ies aris ing f rom Infr astructure and equ ipment design, Hazardous materials, Ecosystem services,
Community exposure to diseaseshall be taken into considerat ion.

Assistance and collaboration shall be provided to the Affected Communities in their preparations to respond
effectively to emergency situations, especiallywhen their participation and collaboration are necessary to respond
to such emergency situat ions.

Security�Personnel�

If required by The Project, security personnel (direct or contracted workers) shall be retained to prov ide securit y
to safeguard its personnel and property and shall assess risks posed by its security arrangemen ts to those within
and outside the project site. Some reasonable inquiries shall be conducted toensure that those providing security
arenot

implicated in past abuses, are trai ned adequately in the use of force (and where applicable, firearms), have
appr opria te conduct toward workers and Affected Commun ities, and act within the applicable law . �

COVID-19�Risk��

In relation to the COVID-19 Coronavirus outbreak that has beenoccurrin g s ince February 2020, a COVID-19
Risk Mit igation Plan shall be developed and implemented as a complement to the HSMP.

The obj ect ives of the COVID-19 Risk Mitigation Plan ar eas fol lows:

- To present general prevention and protect ion measures against the risk of COVID-19 contaminat ion

to be followed by a ll The Project personnel, consultants, contractors and subcontractors involved in
the project, in order to contain the risk of contaminati on andslow the spread of the COVID-19 virus.

- Ensure that theProject personnel are prepared to assess risks andmake informed decisions on how

to protect themselves, wor kers and surrounding communities so that risks related to the COVID-19
pandemic are eliminated or mitigated as appropriate.

- Ensure that the work remains in compliancewith theGovernment of the Dominican Republic and IFC

gui delines as well as the public health authorities' best practices with respect to the COVID-19
pandemic.
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� Roles�and�responsibilities��

All personnel inc lud ing contractors share the responsibili ty of avoiding personal injuries, u nplanned outages
re sulting fromaccidents dur ing construct ion and promoting maximum efficiency.

All manager s, supervisors and employees wil l be notified of their responsibil ities, and their per formance will b e
evaluated on a regular basis .

The responsibilities of the staff shall be described in the specif ic and detailed Health and Safety Plan for
construction and operationphase, and examples of roles and responsibilities are described below:

Project Manager

The responsibilities of the Project Manager in charge are the following:

· Lead the organization of theproject's occupational health andsafety efforts.
· Establish, implement andmaintain the Health and Safety Management Policy.
· Ensure that all health andsafety laws, r egulations, and other requirements are complied.
· Maintain ef fective communication on health and safety issues with subcontractors, suppliers, customers

and government authorities.
· Organize the Occupationa l Health andSafety Committee.
· Ensure that hea lth andsafety procedures are adoptedand implemented.
· Ensure that occupational health and safety requirements are transmitted to subcontractors correctly.
· Demonstrate and maintain a commitment to the Health and Safety Policy and obj ect ives of the project.

· Ensure that the site is kept in a safe and healthy state and that activities are carried out following the
app licable health and safe ty procedures; through r egular on-site inspections with supervisory staf f and
par tic ipating in health and safety inspections and/or audits .

· Lead the investigation of inciden ts, accidents, and diseases to identify and enforce correctiveactions to
prevent a recurrence.

Managers

· Lead its section in charge in order to carry out and track activ ities in a safe and healthy responsible
manner.

· Overseeing and coordinate the act ivities of the subcont ractors and suppliers , ensuring that they are
aware ofcompliance and implementationof occupational health and safety measures, legal and
contractual requirements.

· Ensure the impl ementat ion of all health andsafety procedures and include them in the work ing methods
for each activity.

· Ensure that area supervisors have deve loped and approved work permits applicable to health and
safety .

· Verify that the hazardsand control measures indicated in this health and safety plans are understood by
the team.

· Coordinate theemployees training in health and safety topics.

Supervisors

· Ensure that all s taf f, inc luding subcontractors and provider s, work safely following the occupational
hea lth and safety plan and procedures.

· Promote and carried out inductions and daily talks for the staff.
· Maintain constant communication with health and safety per sonnel to address hea lth and safety issues.
· Verify theapplication and implementation of health and safety requirements by subcontractors and

providers.



AECOM Storm and Sanitary Drainage of the Guajimía Canal Phase II

Project - Update of the ESIA and RAP
Ref.: 60654897

September 2021 369

· Evaluate the implementation of Health and safety management system requirements in collaboration
with occupational health and safety personnel.

· Implement health and safety prevent ive and corrective actions.
· Provide adequate personal protect ive equipment to wor k personnel.
· Partic ipate in inc ident investigation.

Occupational Health and Safety Manager

· Monitor the e ffective implementation of the Health and Safety Management System.
· Support to managers andsupervisors in health andsafety issues.
· Verify that the project complies with the necessary health andsafety policy and requirements.
· Coordinate theexecu tion of monitoring andmeasurements of o ccupational health and safety

par ameters.
· Coordinate the i nvestigationof inc idents, accidents, a nd diseases to ident ify and enforce corrective

act ions to prevent a recurrence.
· Document and report on occupational incidents, accidents, and diseases.
· Supervise the tasks of health and safety officers.

Subcontractors and Suppliers

· Implement this project Occupational Health and Safety Plan.
· Ident ify and evaluate all wo rk hazards towhich your staff i s exposed according to theactivity to be

implemented,
· Prepare your own Health and Safety Plan
· Train the staf f in related health and safety requirements, plans and procedures.
· Implement all ne cessary preventive and corrective actions
· Provide personal protective equipment to their workers.
· Attendhea lth and safety meetings and implement any identif ied action items.
· Comply with all health and safety regulations and requirements applicable to thep roject.
· Ensure that your staff has adequate access tomedical care and first aid in cases of injury or accidents

atwork.

· Immediately not ify to the Project Manager andOccupational Health and Safety Manager of the
occur rence of any incident and/or acc ident.

· Cooperate with an incident investigat ion to identify and enforce prevent ive and corrective actions.

� Monitoring �and�Supervision�

� Inspections�and�Audits�

As part of monitoring and supervision of compliance with health and safety measures and r equiremen ts, at the
construction and operational s tage of the project, inspections and audits wil l be carried out, generating written
re cords of their results; the necessary corrective measures wil l be taken, setting a final date for their
implementat ion.

Any corrective action must be implemented immediately by the applicable Section Manager, and the Sector
Manager in turn will be monitored regularly by occupat ional health and safety personnel.

These inspections and audits should also identify opportunities for improvement whosedevelopment strengthens
theHealth and Safety System.
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� Reports�

Monthly health andsafety reports should be generated which will inc lude in its content the statisticsofoccupational
in cidents, accidents, injuries, and diseases of the period andaccumulated for the project.

� Administration�and�Monitoring�of�Occupational�Accidents,�Incident s,�and�Diseases�

All acc idents and inc idents (including near misses) and diseases related to project activities, both at th e
construction and operation stage, mustbe recorded. Early report ing and i n-depth anal ysis of theseevents provide
an important performance indicator.

� Health�and�Safety�Education�Plan�

Educat ion is an essential el ement of the success of theHealth and Safety Management P lan, so i t is necessary
to formulate a continuous health and safety train ing strategy to ensure that workers know and have the skills to
meet possible emergencies that may arise at the site during construct ion and operation of the project.

Personnel involved in the project shall be given initial training before the start of the project , and they must
participate period ically in presentations to bolster their initial training.

A training program in the area of occupational hygiene and safety for all new employees wil l be established so
that they know the basic rules governing work in the project and the use of personal protect ive equipment. Thi s
training shall include at least the following:

· Basic knowledge of risks.
· Workplace-specific risks.
· Pract ices for safewo rk.
· Emergency procedur es in case of fire, e vacuation, and natural disaster .
· Any code representat ive of the specific risks of aworkplace or color code used in the place.

All workers, without discriminat ion and with equal opportunities, will have access to the required sk ills, accordin g
to the act ivit ies carri ed out and in accordance with the ir jobs. Contractors will pro vide appropriate training to their
employees.

Employees or contractors providing security services to protect project personnel and property (security guards)
will be included in the t rainingprogram. Trainingwil l also be conducted for persons related to landacquisition and
in voluntary resettlement activities.
�
Drivers will be trained on the benefits of vehicle driving practices to reduce the risk of accidents such as fuel
consumption, a s well as the importanceof avoiding sharp accelerations and respecting speed limits.
�
A detailed Health and Safety Education Plan will be ela borated before the start of construction and operation
phase.

� Contingency�Plan�

� Content�Overview�

The dismant ling, disassembly and removal of proj ect s tructures will undoubtedly require act ivit ies that could affect
noise, air, and vibrat ion conditions in the environment at that time. In addition, the high load of waste and residues
that would be handled during this phase could directly affect the water, soil, social environment , landscape, and
even flora and fauna, if they are not managed ina more responsible manner.
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The management during the dismantling phase must be carried out in compliance with the proper appl icationo f
prevent ion and mitigation measur es, in addition the restoration of the af fected area must be promoted as far as
possible. Therefore, the actions to be implemented during this phase must be focused on preserv ing / restoring
the physi cal, biological and sociocultural components of the environment , also maintaining the commitment to
comply with hea lth and sa fety measures in the work team that will be involved in the process. In turn, the
surrounding populations mustbe informed of the actions to be implemented for the abandonment of the facilit ies.

� Decommissioning�phase�activities�

Among the activit ies of the process of the dismantling stage to be executed in the projectar e the following:

· Dismantling�of�temporary� facilities.��

At the end of the construction of the works i n the canal and in accordance with the execut ion schedule, the
fac ili ties created for the work will be dismantled, which are limited to the containers used as offices, portable
bathrooms, facili ties for workers and tempor ary war ehouses equi pped as warehouses of materials . Portable
toilets and containers used as offi ces will be removedby the company that provided the rental service.

· Transport�of� the�temporary�facil ities� and�equipment�of�the�work�to�its �place�of�origin.��

The equipment used during the work, the containers and portable toilets by the subcontracted companies will
be transferred to their placeof o rigin using the same routes used for th eir transfer in the constr uctionphase.

· Cleaning�of�the�land�occupied�by�the�temporary�facil ities�and�final�disposal�of�the�solid�waste�generated�in�the�
dismantling�phase.��

The 55-gallon tanks used for solid waste collect ion will be removed and all areas occupied by temporary
fac ili ties will be cleaned. The hazardous and non-hazar dous solid wastes generated in this phase will be
handled following the same procedures as in the construction phase and by managers accredited by the
Minis try of Environment and Natural Resources of the Dominican Republic.

If necessary, specif ic rubbings will be available for the management of surplus materials and waste of
concrete, scrap and stones.

· Restoration�of�intervened�areas.��

The last stage of the activ ities related to the dismant ling phase is the restoration of the intervened areas. For
the restoration, the original condit ions of the environment must be analyzed and considered and will have to
be planned according to the final use of the land. As restoration measures are contemplated:

a. Leveling of the ground and restoration of pavements and infrastructures of basic services where
necessary.
In the places where necessary, the ground will be leveled and the pavement or any other service
infrastructure (drinking water, elect ricity, sewerage, among others) that have been affected by the
installation of the temporary facilities of the work will be restored .

b. Creation of green areas in the places intended for this purpose.

In the places occupied by temporary facili ties where the creation of green areas is planned according to
the Gener al Plan of the project , plants of native and endemic species of the area will be planted (see
Chapter 8 Enviro nmenta l and Social Management Program, Subsection8.1.1.5).
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� CONCLUSIONS�AND�RECOMMENDATIONS�

After finishing and completing the activities associated to the Environmental and Social Impact Assessment for
the Project "Storm and Sanitary Drainage of the Guaj imía Canal Phase II, we present the following conclus ions
and recommendations.

� Conclusions�

The components assessed to prepare this study are associated with the different phases established for the
execution of Storm andSanitary Drainage of the Guajimía Canal Phase II project. Theseinclude housing solutions,
the channeling of the upper partof th e GuajimíaCanal and its t ributary str eams, th e sanitary sewerage of themain
networks of the axes, the expansion of thedis tribution networks, ur banamenities and the re-profil ing of the f inal
section of Guajimía.

With th e development of this project, we est imate improvements to the social, economic and environmental
conditions in the sector and for residents who are part of the project's area of influence,by optimiz ing the Guajimía
Canal drainage system, throughan eff icient rainwater and sanitary drainage system.

The project will be located in an area with very well-defined distinctive features related to the environment, which
is characterized by its circumstances, that is, the problem of the qua lity of wastewater discharges and the high
degr ee of anthropic intervention throughout the cana l.

Ecologically, the Guajimía Canal is located within the subtropical moist forest. At present there is no primary
vegetat ion in the environment; the vegeta tion present there is secondary. In some cases, patches of ga llery
vegetat ion wereobserved. The most abundant vegetation is herbaceous and is locatedon the banks of the canal
and in the courtyards of the houses. The study also ident ified scattered trees, mainly f ruit trees.

Due to the degree o f ex is ting intervention in the area, it is not very rick in terms of f lora and fauna representat ion.
In the case of zooplankton, no species of this group were observed during the samplings.

Through the assessment of vis ibi lity , fragility and qual ity, it was determined that thearea's landscape is af fected
due to the fact that there i s an intense anthropization, which covers more than 63% of the extension of the
watershed.

The lack ofurban and territorial planning together with the exis ting alterat ions describedabove result in the area's
current ci rcumstances, which is why this project seeks to st imulate the implementation o fpreventive ormitigation
measur es that this study proposes.

The potential impacts were assessed taking into account thedifferent stages of the proje ct, from pre-construction
to operation. The most s ignificant changes are seen duri ng the pre-construction and operation phases, s ince
several of th eactivities will take placesimultaneously. Dur ingthe operationphase , th e studdetermined a decrease
in negative impacts. Itobserved tha t thisproject will alsohave a positive impact, mainly on the socioeconomic and
historical-cultural environment, fostering the generation of jo bs, the improvement of the quality of li fe of the
in habitants and of the visual landscape. All the impacts identified are normal for this type of project and can be
prevented or mit igated by applying the environmental measures described in the Environmental and Social
Management Program.

The population residing in the areamay be subject to involuntary reset tlement due to the objectives of the p roject,
so this represents a turning point regarding social cohesion, which has a significant impact during compensa tion
negotiations.

The Social and Environmental Managemen t Program has been designed taking into account the prevent ive ,
mitig ating and restorative or compensating measures of the identified impacts, as well as the provis ions of the
Environmental Laws and Regulations of the Dominican Republic , the Performance Standards on Environmental
and Social Sustainabili ty and the IFCGuidelines on Environment, Health and Sa fety.
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� Recommendations�

· Develop a detai led Work Plan before start ing construction activities, including compliance with mitigation
measures for each of the components and applicable nati onal regulations and international s tandards. In
order to obtain effic ientcompliance, this plan must be disclosed to contr actors and subcontractors through
a formally structured communication program for this purpose.

· Coordinate in a timely and appropriate manner with the corresponding authorit ies the interventions in
pub lic spaces.

· Establish continuous communicat ion between the authorities, social groups and others involved in the
project, in order to maintain effective coordinat ion during the processes involved in the development of
the d ifferent act ivit ies, including the process of compensating thoseaffected.

· Maintain channels of communication with the commun ity , instructing them on the mechanisms for
presenting claims, complaints or suggestions about the project and making them aware of the way in
which they will be dealt with by the authorities or those responsible.

· Consider the recommendations obtained during the public consultat ion processes of this study, with the
par tic ipation of residents and those potentially affected by the resettlement actions.

· Avoid initiating any activities planned for the construct ion phase before the families that will be directly
affected by the project are relocated to their new residential unit s. This process must be carried out in
accor dance with theprocedures established in the PAR.

· Maintain the established timeframe of48 monthsfor the development of pre-constructionand construction
act ivit ies, thus avoiding causing greater disturbance in the areas to be intervened.

· Establish an educa tion program aimed at the community, with the objective of raising awareness among
the popu lation regarding the importance of good wastewater management and the benefits that these
practices represent for humanhealth and the environment .

· Maintain optimal solid waste management, including the f inal disposal of solid waste by the responsible
ent ity.

· Once the construction phase is completed, perform the necessary maintenance of the project to prevent
their deterioration.

· Adequately implement the Environmental and Social Management Program and each of its programs, so
identified impacts can be prevented, mitigatedor eliminated.
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