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(Quienes Somos?

Organizacion sin fines de lucro, no
gubernamental y de base comunitaria.

Dedicada a establecer proyectos de
conservacion desde una perspectiva de
manejo integrado de cuencas
hidrograficas.

Oficinas en Yauco

Fundada en enero de 2012



Restoration Fquipment:

RECURSOS Y CAPACIDADES

Native Plants Nursery:
More than 60,000 plants
produced yearly
Restoration Projects across
the Island
Monitoring Fquipment :
HACH 2100Q Portable Turbidimeter e 5; T ‘“‘5&%
HACH SL1000 Portable Nutrient i T Tl
Multiparameter sree o P . Ly
YSI Multiparameter N _ v
HANA Ammonia Medium Range
Portable Photometer - HI96715
IDEXX Quanti-Tray System for bacteria

B,

12 4x4 Pick up trucks

6 4x4 6m Dump Trucks
1 4x4 Service Truck

2 20m Dump Trucks

2 Backhoes

2 Crawler Dozers

2 Compacting Rollers :
2 Skid Steer Staff.
6 water trucks = 8 Technical Personnel il
0 trailers = 30 General Labor experts in | +=
Hydromulcher BMP and Green Infrastructure |
2 Mini excavators

1 Mid Excavator

2 Boats
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Ciclo del Plan de
Manejo de Cuenca

Definir Integracion
limites de partes
geograficos interesadas

Identificary
Conocer =
priorizar

Gpuctted problemas

Proponer
Implementar
proyectos

Manejo Integrado de
Cuencas Hidrograficas

Medir
efectividad @ Aulapitar




La Cuenca Hidrografica como unidad de planificacion

® La Cuenca
hidrogratica
conecta
nuestros
recursos sin
considerar
limites
administrativos.

& Acciones que se
llevan a cabo en
una localidad
afectan
localidades

e ':p'!'jértn lemﬂez




Area de
Interes

Leyenda

Rios y quebradas | ,'>

SIS Cuencas Inc.




Municipios
en las
Cuencas

¢ Ocho municipios
dentro de los limites de
las cuencas.

&€

Mayagiiez S

"'.\"‘"-‘\.-...,'

Hormigueros
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Leyenda
Cuencas
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Protectores de Cuencas Inc.




Hidrologia en
las cuencas

¢ Rios Principales:
¢ Rio Guanajibo
¢ Rio Rosario

¢ Rio Cain

¢ Dominan las quebradas
intermitentes en las
cuencas costeras.

& Multiples Rios
Patrimoniales en Area
de Bosque de Maricao

Leyenda

— Rios y quebradas
Cuencas

@ Protectores de Cuencas Inc.




Cobertura de o e

S

Terreno 2017 T
NOAA C-CAP ;

& Domina la cobertura
forestal.

Leyenda
Cuencas I Heno
Cobertura de terreno (NOAA,2017) Il Desarrollado
I Bosque Il Superficies impermeables
Arbustos Humedales
Pastizales Costa
Cultivos
I Suelo expuesto

3.5
I |\ cs

Protectores de Cuencas Inc.




Superficies
Impermeables

& Casco Urbano de:
& Cabo Rojo
¢ San German
¢ Hormigueros
& Sabana Grande

¢ Porciones de Mayagiiez

Leyenda

Cobertura de terreno

[ Superficies impermeables
Cuencas




Areas
Naturales
Protegidas

¢ Bosque Estatal de
Maricao

¢ Bosque Estatal de
Susua

¢ Bosque Estatal de
Boquerdn

Leyenda

[ Areas Naturales Protegidas [Hit | G

Cuencas

359

) I \iles

Protectores de Cuencas Inc.




Ecosistemas
Marinos
Importantes

Legend

94 Coral Reef and Colonized Hardbotiom
. Other Delineations
. Submerged Vegstation
©% Unconsclidated Sediments
Caba Rog Subwatersheds

0 2 4 8
-F Kilomaters

Image: Puarto Rico 2010
Protectores de Cuencas, Inc.




Esfuerzos de Manejo Integrado de Cuencas
Hidrograficas



Plan de Manejo de Cuencas de Cabo
Rojo 2014

Plan de Manejo que traza el
curso de acciones de prioridad
para mejorar calidad de agua
para consumo humano y salud
de ecosistemas coralinos.

Estudio de investigaciones
pasadas.

CABO ROJO
COMMUNITY WATERSHED ACTION PLAN FOR
WATER QUALITY AND CORAL REEF5S

PREFARED FOR
MATIONAL FISH AND WILDLIFE FOUNDATION
NOAA CORAL REEF CONSERVATION PROGRAM
FUERTO RICO DRMA

MUNICIPALITY OF CABO ROJO

FREPARED BY
Paul Sturm

Ridge to Reefs

Roberto Vigueira -Rios
Jeiger Medina
Glenis Padilla

Protectores de Cuencas

i D.l.l.,
CORAL REEF

Coral Reef Summaries

Edwin A. Hermandez-Delgado 2
Carmen Gonzilez-Ramos F. w
Alfredo Montafnez-Acufia _.:

Abimarie Otafio-Cruz a2

Gerardo Cabrera-Beauchamp

University of Puerto Rico, Center for Applied Tropical Ecology and Conservation

Sociedad Ambiente Marino



Proceso de consulta con partes interesadas/’stakeholders”.

Know the Identify Develop
watershed problems strategies

! ! ! ! !

Stakeholders intake

Community, Land owners, Government, Commerce, Consultants, Academia

Implementation Monitoring

Figure 6. Stakeholder Meeting; Small Groups Setting Goals and Priority Areas

OHEOT KON o 0 LR O

O O OO

® @

Control de Inundaciones y escorrentias urbanas.

Reducir contaminacion de alcantarillados y pozos sépticos.
Atender descargas ilegales en las costas.

Estabilizar suelos expuestos.

Proteger arrecifes de coral.

Control de erosion de areas urbanas y rurales.

Proveer Educacion Ambiental a través del sistema publico.
Fortalecer comunicacion entre diferentes sectores.

Implementar y monitorear beneficios de plan de manejo de
cuencas.

Crear plan de monitoreo de calidad de agua.

Mejorar y expandir sistema de alcantarillado sanitario.
Promover reforestacion.

Aumentar bosques riberefios.

Promover practicas de restauracion para beneficio estético
de comunidades.

Identificar fuentes de financiamiento.

Prevenir disturbios en areas naturales.



Calidad
de Agua
en 2014

Leyenda

O Water Samples 2014
Rios y quebradas
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Identificacion y
priorizacion de proyectos
de restauracion

Proyectos prioritarios
mayormente
relacionados a
contaminacion de agua
por infraestructura
sanitaria, erosion y
sedimentacion.

Appendin A-7. Priority Ranking of Restoration Projects in Cabo Rojo

Description

Priority

Estimate

Feasibility

Impact

PR-1 Puerto Real Connections

Connect all hormes and businesses along the waterfront to sewer as well as in other targeted locations were septic fallures were
obvious

Very High

5:200,000

10

CRR-1 Illicit Connections Cabo Aajo

Fix illegal connections and sewer leaks

Vary High

515,000

10

COM-3 Large sediment rap

Create a large sedimeant trap downstream of the eroding J\T'.fu:d-'.rackj trails — datermine if 2y of tha existing trails can be shut down
to reduce the overall impact

Very High

£200,000

10

PR-2 Stormwater Treatment Wetlands

Runaff from the town area is conveyed through a ditch inan adjacent farm into & stream and them the coastal environment

Very High

£100,000

10

PR-4 Nlicit Connections

Track down and address other water quality issues and illegal conmections sources of pollution

Very High

520,000

10

(BR-2 Urban Drainage Gl

Integrate green infrastructure and wetiver into the wrban drainages and the river — the help address infow of stormwater runoff and
other pollutants

very High

S50, 00

10

COM-1 Reduce impact of septic systems

Fully funded sewar connections throughout Combate, or vetiver and beach berm buffer restoration to intercept flow of nutrients 1w
coastal waters

Very High

51,1000, DO00S

COM-6 Beach monitoring

Set up monitoring program working with the community to monitoring beaches around Cabo Rojo and specifically Combate beaches

Very High

515, 00008

GUA-2 Extraction/industrial Sites

Creation of & program to address runoff from guarries and aggregate plants and distribution centers

very High

£200,000

GU#A-4 Erosion on dirt roads and coffee farms

address erosion from dirt roads and sun coffee farms in the Upper Guanajiba

Very High

575,000

10-2 Sewer Connections

Work with homes and businesses that are not connected to the sewer to get connected — this may require extension of sewer in some
areas — where and if extension is mot possible alternative treatment systerms should be investigated (purmp and treat)

very High

5150,000

PR-4a IHicit Connections

additional area of needed connections to sewer/IDDE

very High

550,000

CBR-4 Treatment wetland at Public Works

Reduce the impact of the public works yard and create a model for addressing runoff from a large industrial site — treat first flush
separately from flood flow

Very High

S75,000

COM-2 Dirt Road Stabilizations

Reduce impact of dirt roads on water quality in the Combate area - implement runoff controls and sediment traps

Wery High

560,000

iEDEI_—l Sewer connection for Balineario

Provide a direct connection to the sewer line for the Balineario beach area rather than having the effluent purmped and transported to
WWTP - leaks.n'clugs have been noted in the current system

Very High

In process®

IED‘EI_—E IDDE in Boquerngn

Elevated bacteria concentrations were noted adiacent to the businesses and oyster fa riing in Bogueron as well as in some of the mare
rural drainages

Very High

510,008

|Bo0-11 Sediment traps

Construct sediment traps to capture runaff and soil before it enters ma ngrowes and protected areas

Very High

5100,000

10%-1 IDDE

Track dowen and address water I:|I|'-a|i'[l|l Esues and illegal CI:II'II'IEI:tiCII"IS.Il SOUNCes D‘.’pﬂ"utiﬂ nin areas identified in I'I"Il'}ﬁitl:ll'll"\g I:EE-E watar
quality data)

Viery High

S 10,000

COR-1 Reforestation

Reforestation of critical areas in the headwaters of the drainage to Coroed (various unforested parcels in headwaters)

Very High

540,000

COR-2 Address stormwater

integrate a green infrastructure project with the Municipality for flooding contred (point represents a potential project area — though
rnultiple exist)

very High

530,000

OOR-4 Sediment Traps

(Construct sediment traps and address flow from adjacent dirt and paved roads — use wetiver and dirt road practices

Very High

SED,000

COM-7 Seplic Education

septic education and pumping in the entire area of Combate

High

520,000

|BDO-3 Sediment Traps in the Poblado

Sediment trap and raingarden in the dirt parking ot for Bogueron to reduce sediment transport to the mangroves

High

530,005

BO{0-8 implement Oysteria Streets or Bahda Calles)

Iimplement a sea streets approach in Bogueeron 1o address stormwater runoff and reduce threats to chelifich populations

High

100,000

[200-9 Stormwater wetlands on farms

Locate stormwater wetlands in areas with contaminated flow

High

100,000

|BO0-10 Partnerships and outreach with oyster
farmers

Work on a conservation and edwcation program with oyster farmers and the public

High

515, 00008

GUA-3 IDDE/ Guanajibo

Track additional sources of contamination inchuding areas around Guanajibo River

High

515, 00008

CDR-3 Weatland Construction

Construct wetland or landscape treatment systems to address failing septic systems

High

S0, D00

PIT-1 Stabilize Roads

Stabilization of dirt roads running perpendicular 1o shoreling [investigate additional lncations)

High

£200,000

PR-3 Pilot Oyster Restoration Project

Pilot a project for dock owners to grow oysters after the connections to sewer are done - the goal primarily would be to improve
water quality and filtration

High

S20,000

COM-5 Park area

integrate Gl into the new park area

High

520,000

ELF-2 Road stabilization

Stabilization of roads to El Faro

High

5150,000

CBR-3 School Gl project

Create a pilol Green Infrastructure stormwater retrofit at a local school

High

515,000

B-1 Impact of septics in Buye

Determine the impact of septics in Buye and determing a strategy (o address the likely impacis of nitrogen moving 1o the coastal
enivronment

High

525,000

COM-4 Boat Ranp

Runoff from the boat ramp area is currently not being effectively treated due to a dogged BMP — fix the BMP or replace the practice
with Green Infrastructure — considered a grassed or paver lot for a portion of the site

High

515, 0008

BO0-2 Owidation Ponds around manholes

Place rain garden type oxidation ponds with wetiver and other plants known for uptake around manholes that have overflow issees

High

515, 0008

BO0-4 Raingarden at scuba shop

Construct a raingarden to capture and treat the 1st flush of runoff fram the adjacent street in Bogueran

High

512,000y

IEDEI_-TI‘ DNER Nursery

Install sediment traps, rain gardens and rainwater hansesting practices at the nursery to reduce sediment runoff from the site which has
been considerable

High

535, 0008

GUMA-1 Buffer Zones

Establish buffer zones along the Guanijibo Rivers

High

S50, 000

PR-5 Local Volunteer Water Quality Monitaring
Program

Engage the commwnity in @ voluntesr monitoring program to track conditions in Puerto Real

High

510,000

|ELF-1 Marine Debric

Reserva Bosque Los Murillos — Marine Debric Control Project and Wetland Restoration to increase connactivity

High

S0, 00




Proyectos Implementados



Retrofit Investigation Form RIF EvaluaCién de ProyeCtO de ContrOI de

ridge - reefs
el

u.w:; "; J"-F' |SUBW.-\TF.RSHFIJ Bogyrrrtn IUMQ!JES]‘H.II} C{JM '5 ErOSi(’)n en LOS POZOS en 2014

SITE DESCRIPTION M,«%g-m Fn area. ot ﬂ‘fi fﬂl“"!ﬂ-f‘t /ﬁnﬂ H}Zas
Name/Address: M-..

Ownership: [ public EPHHIE D Unknown
If Public, Government Jurisdiction; Oiocal [ State Oport O other:

DRAINAGE AREA TO PROPOSED RETROFIT

Drainage Area= el Land Use:
Imperviousness = — % SC(_'A-.[:? K/SL"N L bm
Impervigus A.r!a = — S04 f

EXISTING SIURMWATI‘II MANAGEMENT/IN FmSTRUCTI_rRi‘

Existing Stormwater Practice: O ves ENO Potential Conflicts/Permitting
[ Passible
IT Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
2‘")1“"3‘_,{ /{f}:‘rw‘q{, N Z-];"'Jrﬁ'l—f -I'.-f.,glﬂ.qﬁ

Cunuta V‘j fa-f‘%a@ u_,maun—f; o 314 mmu:i'f-? y\,.é‘i cher

L':im'ng Head Available and Points Where Measured:

Meed sus uj

PROPOSED RETROFIT

Retrofit Volume Computations - Target Storage: Retrofit \-’ofumeli‘ompulntiuns - Available
L . . Storage:
Suﬂ?‘gf" r 2 s -Qn" Bin ran o
DI et Whld need s
'(1(2 b{f{f' oh 1 zf;ncrz.s Precese DB Ll

Proposed Treatment Option:

] Extended Detention || Wet Pond [ Created Wetland D ﬂlmetﬂnlmn
[ Filtering Practice O Infiltration  [] Swale \S.ed n—-:h-q"-’ b‘-ﬁ- 1

Deseribe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

Swf,ﬁm ﬂp’fﬂ. E;;—F_ f,Zetff'z{S
My Deptn YUt




Red de caminos ORV en Los Pozos

& En Los Pozos se cuantificaron 57.8 km de
caminos ORV para una densidad general de
senderos de 12.7 km km-2 , y esto es alto en
comparacion con otras cuencas
hidrograficas en entornos tropicales secos

similares, como como Culebra-PR y St.
John-USVI.

¢ La geologia de cerca del 52% de la red de
caminos ORV es roca caliza. El 11%, 19% y
18% de la red esta sustentada por pedernal,
serpentinita y aluvion, respectivamente.

Limestone

~ i / Sty X J\ 2
2 LN Serpentiite "\ B

C—Jllompeters. | GEBCO. NOAA NGDC. and other

=



Metodologias aplicadas en Los
Pozos

¢ Simulaciones de Lluvia para medir escorrentias y erosion.

¢ Medicion topografica de alta resolucion usand un GPS
diferencial.




Resultados de
Simulaciones
de Lluvia

AVG. RUNOFF COEFFICIENTS AVG ANNUAL EROSION RATE
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Charcas de Retencion de Sedimentos
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Control de Erosion en los

Pozos en Combate

& Los resultados de las simulaciones de
lluvia establecieron que las tasas de
erosion anualizadas de los senderos
ORYV en Los Pozos oscilan entre 30 y
78 Mg ha-1 afio-1, y son entre 20 y 50
veces superiores a la erosion natural
estimada.

& Se estima que las cuatro charcas de
retencion de sedimentos establecidas
en Los Pozos retienen alrededor de
81.4 Mg de sedimento cada aiio. Esta
cantidad es solo alrededor del 5.3%
del sedimento total que se estima que
se genera en el area de Los Pozos
cada afo.

& Las charcas de retencion de
sedimentos son una forma eficiente de
reducir el transporte de sedimentos a
las aguas costeras, ya que las charcas
establecidas en el area de Los Pozos
parecen ser capaces de capturar
alrededor del 56% del sedimento que
se estima que producen las
subcuencas donde se construyeron las
charcas.




Guanajibo Landscape et ascape StewarcsipMeanagemnt P orthelo Guanab

Watershed

Stewardship Management Plan September 202

Plan de
Custodios del
Paisaje.

Ya publicado en
portal del
DRNA.

Submitted to: Submitted By:
Department of Environment and Natural Resources Protectores de Cuencas, Inc.




Proceso Participativo

1. Tracking of point sources of pollution in urban areas served with sanitary sewers.

2. The elimination of herbicide application by municipalities to maintain public
green

areas, especially road-side vegetation. This action requires legislative changes at the
municipal level.

3. Promote the use of incentives provided y NRCS to produce organic crops and
products.

4. Assess the process of certifying users to apply pesticides and herbicides.

5. Provide capacity-building workshops for municipal public-work employees and
sub-contracted companies regarding best practices for heavy machine usage, public
green-area maintenance, cleaning of ditches and drainages among other critical
tasks.

6. Implementation of water quality monitoring programs at the community level
and

re-establish water quality monitoring by USGS and other public agencies.

7. Use bio-engineering techniques to prevent bank erosion instead of hard structures
such as riprap or concrete-lined channels.

8. Restore channelized rivers and streams

Identify areas of springs with excellent water quality to serve as community oasis in
emergency situations.

10. Assess aquaculture operations and their impact to water quality.

11. Assess the impact of quarries and asphalt production sites to water quality.

Protectores de Cuencas le invita a participar del

CONVERSATORIO

Plan de Manejo de
Cuencas de
Guanajibo y
Cabo Rojo

Martes, 16 de noviembre 2021
De 11:00 am a 1:00 pm

El conversatorio sera virtual a través de
Microsoft Teams. Interesadxs pueden
escanear el cédigo para registrarse.




RGW-
SWT-1

RGW-
SWT-2

RGW-
SWT-3

RGW-
SWT-4

RGW-
SWT-5

RGW-
SWT-6

RGW-
SWT-7

Proyectos de control de escorrentias

Observations

Asphalt production site. Treat runoff prior to draining
to the Guanajibo River.

Stormwater from parking site of municipal sports
complex.

Stormwater from parking of shopping mall. Multiple
parkings. (Plaza del Oeste, San German)

Stormwater from parking of shopping mall (Mayaguez
mall)

Stormwater from medical products facility in Maricao.

Stormwater from urbanization Valle Hermoso.

Stormwater from asphalt production site.

Estimated Impervious
Cover Area (%)

90

100

100

95

80

52

16

Est. Drainage
Area (acres)

5.4

3.8

11

81

85

100

GPS
Coordinat
es

18°
4'56.61"N

67°
1'10.77"W

18°
4'39.38"N

67°
1'49.23"W

18°
5'25.32"N

67°
1'50.08"W

18°
9'24.62"N

67°
8'34.91"W

18°11'8.83"N  Parking and medical

66°59'10.58"
w

18°
8'58.21"N

67°
8'52.72"W

18°
8'24.76"N

67°
837.85"W

Type

Asphalt production

Parking Area

Parking Area

Parking Area

facilities

Residential impervious

surfaces

Asphalt production site

Ownershi

p

Private

Public

Private

Private

Private

Private

Private

Existing
Land Use

Asphalt
production

Public sports

facilities

Commercial

Commercial

Industrial

Residential

Industrial

Sewer
Infrastructure
Service

Yes

Yes

Yes

Yes

Yes

Yes



Calidad de agua en
la zona

Leyenda

‘;{f’ Monitoreo Calidad de Agua 2022

Rios y quebradas




Proyecto de
Restauracion
en las Salinas

de Cabo Rojo




¢ El Huracan Maria, comprometio las caracteristicas costeras que protegen estas lagunas

Proyecto de Restauracion por erosion y mortalidad masiva de manglares.

Costera en las Salinas & Se afectaron las operaciones artesanales de salinas y los habitats intermareales a lo
largo del refugio de vida silvestre.

Atlantic Ocean

s
Hal

< . .
M Puerto Rico g

W
e

B

Caribbean Sea

USFWS
Cabo Rojo
National
Wildlife
Refuge

USFWS
National
Wetlands
Inventory

Suroeste
Important
Bird Area

Critical
Wildlife
| & Area
T s
/“"- _ Historical
canals and
' k\/’ £ gates
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100

“E {  Area: 20,727.98 square meters
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Disefio Preliminar de Implementacion

El USFWS ha Las Salinas de Cabo Rojo

ldentl.ﬁcado la Nature-based Interventions to Mitigate Current and

nec¢51dad Urgente de Anticipated Effects of Sea Level Rise on Coastal Communities, Natural and Cultural Assets
gestionar los niveles

y la calidad del agua,
incluidos los
gradientes de
salinidad.

Este proyecto se basa
en el Plan Integral
de Conservacion del
Refugio Nacional de o I B “ & cacaseous rock e
Vida Silvestre de = a s
Cabo Rojo (2011) y - wansrooves |

el Estado de
Emergencia
declarado para Las
Salinas en 2019.

El Proyecto tiene un
costo estimado de 5 | |
$4,148,433.17. CABO ROYIC | DUNE SHORELINE $TABILIZATION

|RESTORATION r.jHTai TAT HjIF{ SPECIES)
Se ha identificado
$1M en fondos.
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