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EXECUTIVE SUMMARY 
 

The Puerto Rico Aqueduct and Sewer Authority of Puerto Rico (the Proponent) (AAA, by 

its Spanish acronym) is proposing the construction of the Beatriz Water dam (the Project).  

The Project would be located in the Beatriz Ward in the Municipality of Caguas, P.R., as 

shown on Figure 1. 

 

Ambienta Inc. was contracted by the Proponent’s Environmental Management Firm, 

GLM Engineering, to conduct a Wetland Jurisdictional Determination and Delineation 

Study (JD) within the proposed Project limits.  This document constitutes the described 

wetland JD Study and includes the evaluation of the Beatriz Water Dam (hence forth, the 

Dam) construction area and the intake/outward pipes alignments.   

 

According to the provided information, the site on Quebrada Beatriz were the Dam is 

proposed to be located, was identified by the United States Corps of Engineers (USACE, 

by its English acronym) in 1997, and examined by the United States Geological Service 

(USGS, by its English acronym) in 2001.  Figure 1 shows the location of the Dam’s 

components displayed above the USGS topographic quadrangle. 

 

The proposed site for the Dam is located at approximately six kilometers (6 km) southwest 

(SW) of downtown Caguas, in the Beatriz Ward.  The contemplated strategy is the 

construction of the Dam on land inside the Quebrada Beatriz at 2.2 Km upriver from the 

confluence with the Río Turabo.    

 

The methodology employed for this study consisted at first in a preliminary screening 

process to determine the potential jurisdictional wetlands at the Project site.  Later, to 

specifically identify the wetland areas under the jurisdiction of the United States Army 

Corps of Engineers (USACE) at the Projects site, a detailed screening was performed using 
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Geographic Information System (GIS) and data collected at the field by wetland specialists 

and with a differential positioning system. 

 

U.S. Waters and wetland areas where found within the proposed dam location and pipe 

alignment locations.  The wetlands are associated to the Quebrada Beatriz and to the Río 

Turabo flood plains.  All wetlands found correspond to herbaceous areas.  Detailed impacts 

to aquatic resources should be calculated after the final project design is performed. 

 

Given the imminent possibility of impacting some of these wetlands during the 

construction phase of the proposed Projects, a formal permitting process may need to be 

initiated with the Regulatory Division of the Antilles Regulatory Section of the USACE.  It 

is the policy of the USACE and the Environmental Protection Agency (EPA), through a 

Memorandum of Understanding, that a sequence of steps has to be considered during the 

design of any project impacting jurisdictional wetlands.  First, an attempt to develop a 

design that avoids the impact on the wetland area should be made.  If impact to the wetland 

is unavoidable, an attempt to minimize it to a practicable extent should be made, followed 

by the mitigation actions for the wetlands that are going to be inevitably impacted.   
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INTRODUCTION 
 

The Puerto Rico Aqueduct and Sewer Authority of Puerto Rico (the Proponent) (AAA, by 

its Spanish acronym) is proposing the construction of the Beatriz Water dam (the Project).  

The Project would be located in the Beatriz Ward in the Municipality of Caguas, P.R., as 

shown on Figure 1. 

 

Ambienta Inc. was contracted by the Proponent’s Environmental Management Firm, 

GLM Engineering, to conduct a Wetland Jurisdictional Determination and Delineation 

Study (JD) within the proposed Project limits.  This document constitutes the described 

wetland JD Study and includes the evaluation of the Beatriz Water Dam (hence forth, the 

Dam) construction area and the intake/outward pipes alignments.   

 

According to the provided information, the site on Quebrada Beatriz were the Dam is 

proposed to be located, was identified by the United States Corps of Engineers (USACE, 

by its English acronym) in 1997, and examined by the United States Geological Service 

(USGS, by its English acronym) in 2001.  Figure 1 shows the location of the Dam’s 

components displayed above the USGS topographic quadrangle. 

 

The proposed site for the Dam is located at approximately six kilometers (6 km) southwest 

(SW) of downtown Caguas, in Bo. Beatriz.  The contemplated strategy is the construction 

of the Dam on land inside the Quebrada Beatriz at 2.2 km upriver from the confluence with 

the Río Turabo.   

 

To acquire the necessary water level inside the Dam for it to function to capacity, a 

complete water supply is being proposed.  Different Project components are described as 

follows:  
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• Dam dimensions:  The stored water will reach a normal water level of one hundred 

and fifty two meters above mean sea level (152m amsl).  The Dam will have a 

storing capacity of nine million square meters (9Mm³).  The top of the Dam will be 

at one hundred and fifty six meters above mean sea level (156m amsl), and its 

bottom at one hundred and twenty meters above mean sea level (120m amsl).  The 

Dam’s depth will be thirty six meters (36m), and it will occupy approximately fifty 

six hectares (56ha). 

• Raw water intake:  The extraction of water from the Río Turabo is proposed to be 

via a new water intake to be located at approximately four kilometers (3.8km) 

upriver from were the bridge from state road PR-765 crosses the Río Turabo.  The 

construction of a transmission pipeline that will flow by gravity from the water 

intake point to the Dam, and will have sixty six inches (66”) in diameter and 

approximately five kilometers [4.9km (3.04 mi)] in length is being proposed.  The 

pipeline that will be installed coming from the Río Turabo will run parallel to state 

road PR-765.  

• Raw water transmission pipeline:  A forty eight inch (48”) diameter raw water 

transmission pipeline will be directed from the Dam to the existing filtration plant, 

known by the name of “Las Quebradillas”.  

• ‘Las Quebradillas” Treatment Plant”:  The Treatment Plant will have to be 

expanded to manage the change in the amount of raw water that will arrive from the 

Dam, estimated at approximately fourteen million gallons per day (13.8 MGD).  

• Finished Water Distribution Pipeline:  A thirty inch (30”) diameter finished water 

distribution pipeline will be directed from the “Las Quebradillas” Treatment Plant 

to an existing connection point known as “Caguas Sur”. 

• Impacts to land use:  It is expected that the Dam’s construction will cause some 

impact to residences, businesses, or roads currently in use.  It will also impact 

forested areas, pasture lands and thickets currently located on the Dam’s proposed 
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site and its adjacent areas.  Other impacts will be determined on the environmental 

document for the proposed Project.   

 

This report is organized into four sections: a site description, methodology technical 

approach, results and discussion, conclusions and recommendations. Appendix A contains 

the Data Forms from the 1987 Corps of Engineers Wetland Delineation Manual.  

Appendix B includes the Photographic documentation of the wetland areas.  The 

Jurisdictional Determination Study for this Project was performed during the months of 

September and October 2005; and February 2006. 

 

The methodology employed for this study consisted at first in a preliminary screening 

process to determine the potential jurisdictional wetlands found at the Projects site.  Later, 

to specifically identify the wetland areas under the jurisdiction of the United States Army 

Corps of Engineers (USACE) at the Projects site, a detailed screening was performed using 

Geographic Information System (GIS) and data collected at the field by wetland specialists 

and with a differential positioning system.  . 
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SITE DESCRIPTION 
 

The site description is essential to properly assess and evaluate the Property in order to 

confirm the presence of jurisdictional wetland areas within its limits.  This information 

combined with a detailed field investigation and analysis that takes into account the three 

(3) jurisdictional wetland criteria [(1) presence of hydrophytic vegetation, (2) wetland 

hydrology and (3) hydric soils] is fundamental in the determination of jurisdictional 

wetlands. 

 

1. Location: The proposed site for the Dam is located at approximately six 

kilometers (6 km) southwest (SW) of downtown Caguas, in the Beatriz 

Ward.  The contemplated strategy is the construction of the Dam on land 

inside the Quebrada Beatriz at 2.2 km upriver from the confluence with the 

Río Turabo.  Project reference coordinates in Puerto Rico Datum are  

18°10’55” N; 66°03’45” W. 

 

2. Topography: The topography is irregular.  The Dam will occupy hill and 

valley areas.   

 

3. Vegetative communities:  The Project’s vegetative communities consist of 

forested areas, pasture lands and thickets.  The dominant species found 

within the upland areas adjacent to wetland areas were Panicum maximum, 

Pennisetum purpureum, Spathodea campanulata, Albizia procera, and 

Bambusa vulgaris.  The dominant species found within the wetland areas 

were Brachearia purpuracens, Colocasia esculenta and Mimosa pigra.  All 

wetland areas found within Project foot print are herbaceous wetlands.    
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4. Soils: Based on the Soil Survey of the San Juan Area of Puerto Rico, from 

the U.S. Department of Agriculture Soil Conservation Service, the Project 

contains twelve (12) soil series.  The soil series found within Project foot 

print are shown in Figure 2.  Table 1 contains the description of the soil 

series found at the wetland areas. 

 

Table 1: Soil Series Description* within wetland areas. 

Soil Series Description 

Caguabo clay loam 
(CaF) 

40% to 60% Slopes 

This is a very steep well drained soil on side slopes and 
mountain tops of strongly dissected uplands.  
Permeability is moderate, and the available water 
capacity is low.  

Estacion silty clay 
loam 
(Es) 

This is a nearly level, well drained soil on river flood 
plains.  Permeability is moderate, and available water 
capacity is low. 

Toa silty clay loam 
(To) 

This is a nearly level, moderately well drained to well 
drained soil on flood plains.  Permeability and available 
water capacity are moderate. 

* Soil description from USDA NRCS Soil Survey of San Juan Area of Puerto Rico (1969). 

 

Even though, the Caguabo soil series is not likely to occur in wetland areas, 

this soil series was found in a portion of the Río Turabo near by the water 

intake area.  The wetland area found at this site can be classified based in 

the Cowardin (1979) classification as R2USC, which describes Riverine, 

lower perennial, unconsolidated shore, seasonally flooded wetlands.  The 

Estacion and Toa soil series are more likely to occur in wetlands since they 

are nearly level soils associated to flood plains. 
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5. National Wetland Inventory Map: The National Wetland Inventory Map 

from the USFWS does not possess information for the Project area, since its 

location corresponds to an area that was not photographed during the 

preparation of those maps.  Even though there is not information of wetland 

areas to project site, according to Cowarding classification (1979), the 

wetland areas found can be classified as PEM1C and R2USC.  The 

classification PEM1C, describes Palustrine, emergent, persistent, seasonally 

flooded wetlands; while the classification R2USC describes Riverine, lower 

perennial, unconsolidated shore, seasonally flooded wetlands. 

 

6. Aquatic resources functions and values:  The aquatic resources of the 

Project area consists of palustrine and riverine herbaceous wetlands, the Río 

Turabo and the Quebrada Beatriz. The functions and values are presented in 

Table 2.   

 

Table 2: Aquatic Resource Functions and Values. 

Function Value 

1. Surface water storage. Reduced damage from floodwaters; sediment deposition. 

2. Groundwater recharge. Replenishment of resources. 

3. Transformation and cycling of elements. Replenishment of resources 

4. Retention and removal of dissolved substances. Maintenance of water quality 

5. Accumulation of inorganic sediments. Maintenance of water quality 

6. Maintenance of characteristic plant communities. Maintenance of biodiversity 

7. Maintenance of characteristic energy flow. Maintenance of biodiversity 

 

7. Flood Zones and Hydrography:  Based on the Flood Zones Maps of the 

Planning Board of Puerto Rico (2000), some sections of the Project areas 

lays within Zone 2 of the 100 Year Old Rain (not detailed).  Figure 3 

contains the information on flood zones and hydrography. 
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TECHNICAL APPROACH AND METHODOLOGY 

 

A four-phase approach was used for the Wetland Jurisdictional Determination (JD) and 

Delineation performed at the Project area.  The technical approach followed the Routine 

Determination method described in the 1987 Corps of Engineers Wetland Delineation 

Manual. 

 

During phase 1 of the study a screening level analysis was performed to identify those 

areas within the Project regarded as potential jurisdictional wetlands under Section 404 of 

the Clean Water Act.  The screening level analysis was performed using Geographic 

Information System (GIS) loaded with the following data of the site: 

• Topography; 

• Soil Survey; 

• National Wetland Inventory (NWI) Map;  

• Flood Zones and Hydrography; and, 

• Aerial Photographs. 

 

The results from this phase of the investigation provided specific and important 

information for the design of the field data collection effort. 

 

Phase 2 of the study consisted of a series of preliminary site visits, including the inspection 

of the previously identified, potential wetland areas.  These visits helped validate data that 

was gathered during the previous phase.  They also contributed to a better understanding of 

the environmental conditions at the site in order to develop a fieldwork plan.  

 

Phase 3 of the study included the delineation field visits to map any and all jurisdictional 

wetlands within the Project area.  Each delineation visit included a description of 

hydrology, soil and dominant vegetation at representative sampling locations.  Since the 
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Project possesses long distance linear components, referring to the intake/outward pipes 

alignments, these alignments were chosen as transects.  Based on the information obtained 

and field inspections during the previous phases, a total of sixteen (16) sampling points 

were chosen for soil, hydrology and vegetation characterization along the proposed pipes 

alignments.  Each sampling point was circular in shape, with a radius of twenty feet (20’).  

Appendix A includes the transcripts of the Data Forms for the Routine Wetland 

Determination. 

 

 

The following tasks were carried out during this phase: 

 

• Visual inspection of the site and, identification of landscape features; 
 
• Sampling point establishment; 

 
• Identification of plant communities; 

 
• Selection of a representative area within each plant community to dig a soil pit; 

 
• Identification of dominant plant species from the various strata within a 20-feet 

radius of the soil pit; 

 
• Classification of plant species using the 1995 Revision to the National List of Plant 

Species that Occur in Wetlands (Region C); 

 
• Description of hydrology around and within the soil pit; 

 
• Soil pit excavation and characterization of soil using the Munsell Soil Color Chart; 

 
• Fill in gathered data on each Data Form for the Routine Wetland Determination; 

 
• Photographic documentation of the site, soil pit and surrounding vegetation; 

 
• Collection of soil and plant samples for future reference; and, 
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• Field delineation of wetland areas using a Differential Global Positioning System 

(DGPS) for land surveying and delineation over aerial photograph based on the 

Routine Determination and plant communities found at wetland sites.  The DGPS 

used for field delineation was a LEICA GS-20, which acquires data with an error of 

less than one meter (< 1m error).  The DGPS was loaded with graphical data of 

Project components in order to determine the locations of proposed sites for pipes 

and dam. 

 

Phase 4 of the study comprised the final analysis of data gathered during the inspection 

and delineation visits, and the drafting of this Wetland Jurisdictional Determination and 

Delineation Report.  Final wetland boundary determination was based on the 

combination of all the available evidence.  After the jurisdictional determination was 

performed, the wetland delineation was marked on the field with stake flags and flagging.    
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RESULTS AND DISCUSSION  
 
During the Property assessment and delineation field visits, wetland areas and U.S. waters were found 

along intake/outward pipes alignments and water dam location.  Even though the National Wetland 

Inventory Map does not possess information for the Project area, since its location corresponds to an 

area that was not photographed during the preparation of those maps, the wetlands found within the 

Property can be classified according to Cowarding classification (1979) as PEM1C and R2USC.   

 

The wetlands found can be classifies as: PEM1C, describes Palustrine, emergent, persistent, 

seasonally flooded wetlands; and R2USC, describes Riverine, lower perennial, unconsolidated 

shore, seasonally flooded wetlands.  There was only one riverine wetland area identified, which is 

located near the water intake area and within the bank of the Río Turabo (within a US Waters).  

Figure 4 and Figure 6 show the location of sampling points, delineated wetland, and US Waters 

over the aerial photograph.   

 

As described in the above mentioned classification, the wetlands found within the Project area are 

seasonally flooded, which means, that the inundation period of the wetland area varies with each 

rainy season.  Even though, these wetland areas are not inundated all year round, the period of 

inundation or ponding is sufficient to create hydric soils and maintain or support hydrophitic 

vegetation. 

 

The dominant plant species found at the upland areas, adjacent to wetland areas, were Panicum 

maximum, Pennisetum purpureum, Spathodea campanulata, Albizia procera, and Bambusa 

vulgaris.  The dominant species found within the wetland areas were Brachearia purpuracens 

(FACW), Colocasia esculenta (OBL) and Mimosa pigra (FACW).  Other vegetative communities 

as secondary forest, shrub/scrub land and pasture land were observed in other areas of the Project 

components. 

 
Appendix A contains the transcriptions of the Data Forms filled in during the Project assessment for 

the Routine Wetland Determination.  The photographic documentation of the studied area is shown 

in Appendix B. 
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Various sampling points within the Projects limits meet the three (3) criteria of a jurisdictional 

wetland.  Table 3 summarizes the Jurisdictional Wetland criteria that each sampling point met and 

the final decision on whether the area should be considered or not as a jurisdictional wetland.   

 

Table 3: Wetland Criteria Status for the Sampling Points*. 

Sampling Point s 
Hydrophitic 

Vegetation 

Wetland 

Hydrology 

Hydric 

Soils 

Wetland 

Determination

BD-I-1 Yes Yes Yes Yes 

BD-I-2 No No No No 

BD-I-3 Yes Yes Yes Yes 

BD-I-4 Yes Yes Yes Yes 

BD-I-5 No No No No 

BD-I-6 No No No No 

BD-I-7 Yes Yes Yes Yes 

BD-I-8 No No No No 

BD-I-9 No No No No 

BD-I-10 No No No No 

BD-I-11 No No No No 

BD-I-12 Yes Yes Yes Yes 

BD-I-13 Yes Yes Yes Yes 

BD-I-14 No No No No 

BD-II-1 No No No No 

BD-II-2 No No No No 

BD-II-3 No No No No 
* Sampling point location, wetland delineation and US Waters are shown in Figure 4 and Figure 6. 

 
 
The Projects layouts are overlaying some of the delineated jurisdictional wetlands and U.S. 

Waters.  After the performance of the JD and overlaying of the Project layout over the 

delineated wetlands and U.S. Waters, impacts are expected to occur.  A preliminary impact 

analysis was performed in order to quantify wetland impacts.  This analysis was performed 

using a construction right-of-way of 20 meters.  Preliminary wetland impact areas are shown in 

Figure 5.  Detailed impacts to aquatic resources should be calculated after the final project 

design is performed. 
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CONCLUSIONS AND RECOMMENDATIONS 
 
The Wetland Jurisdictional Determination and Delineation Study conducted by Ambienta 

Inc. shows that within the study area there are wetlands and aquatic resources under the 

jurisdiction of the U.S. Army Corps of Engineers, by virtue of Section 404 of the Clean 

Water Act of 1972, as amended.  This conclusion is supported by: 

 

 The presence of hydrophytic vegetation, hydric soils and wetland hydrology 

indicators, 

 Superficial hydrological connection with other wetlands and/or U. S. Waters, 

 Photographic documentation, and 

 Data forms. 

 

Impacts to jurisdictional wetlands can be avoided through comprehensive planning 

incorporating these areas within the Project design.  Wetlands and U.S. Waters provide 

functions and posses attributes that may well enhance the Project landscape and can offer 

areas for recreation and education, among other services.   

 

Given the imminent possibility of impacting some of these wetlands during the 

construction phase of the proposed Projects, a formal permitting process may need to be 

initiated with the Regulatory Division of the Antilles Regulatory Section of the USACE.  It 

is the policy of the USACE and the Environmental Protection Agency (EPA), through a 

Memorandum of Understanding, that a sequence of steps has to be considered during the 

design of any project impacting jurisdictional wetlands.  First, an attempt to develop a 

design that avoids the impact on the wetland area should be made.  If impact to the wetland 

is unavoidable, an attempt to minimize it to a practicable extent should be made, followed 

by the mitigation actions for the wetlands that are going to be inevitably impacted.  
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