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INTRODUCTION

The purpose of this study is to tdentify and delineate the wetland and/or waters of the United
States present within the project area. The study area is located in the Municipality of Gurabo,

Puerto Rico. The study area encompasses approximately 233.01 acres.

The terms waters of the United States is defined in 33 CFR 328.3 and includes a variety of water
bodies such as lakes, rivers, streams (including intermittent streams) mud flats, sand flats,
wetlands, sloughs, prairie potholes, wet meadows, beaches, Jakes, and natural ponds. Wetlands
are subset of the waters of the United States. Pursuant to Section 404 of the Clean Water Act of
the US Army Corps of Engineers defines wetlands in 33 CFR 328.3b as those areas that are
inundated or saturated surface or ground waters at a frequency and duration sufficient to support
and that under normal circumstances do support, a prevalence of vegetation typically adapted for

life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar

arcas.

METHODS

The wetland study was conducted following the technical standards and procedures

recommended in the Corps of Engineers Wetland Delineation Manual.

The project area was located in Soil Conservation Service (SCS) Soil Survey Area of San Juan,

Puerto Rico (1978) Sheet Number 37 (Appendix 3)



The field inspections were conducted during the months of September, October and November
2004 and the Soil Conservation Service (1978) was utilized to identify the limits of hydric soils

within the study area.

Soil observation points were established within the boundaries of the study area. At each
observation point an approximately 18 inches deep hole was excavated if soil conditions
permitted. A slice from the edge of the hole was taken and the soil profile characteristics

recorded and compared to the profile described by SCS (1978) for the area.

The area around each observation point was inspected for wetland hydrology (Table 2) and the
dominant plant species within the study area were recorded. Species dominance was utilized to
determine the indicator status of the dominant species within Gurabo Ward. Table | details the
definitions used for each National Wetland Plant List indicator category. Under these indicator
categories and under normal circumstances, areas dominated by Facultative Wetland Plant
(FACW) and/or Obligated Upland Plant (UPL) species are not wetlands. Areas that are
dominated by species in the Facultative Plant (FAC) indicator category are normally considered
the transition zone and can be either wetlands or non-wetlands. At those sited where the soil
hydrology criteria were met, the site was declared wetlands if more than 50 percent of the
dominant species in each community were FAC, FACW, or OBL. Dominance by UPL and FAC
species was utilized as back up to the soils and to establish the limits of the wetland delineation.

The data gathered was recorded on field data sheets.



RESULTS:

Vegetation:

The area is dominated by Upland and Wetland vegetation:

1.

2.

Soils:

Upland vegetation: Mimosa casta, Panicum maximum, Desmodium tortousum, Diggitaria
decumbens and Cynodon nlemfuensis.
Wetland vegetation: Cyperus rotundus., Typha domingensis, Colocasia esculenta,

Alocasia macrorrhiza, Echinochloa colona and Brachiaraia purpurascens

SCS (1977) identifies ten soils mapping units within the study area and/or its immediate vicinity:

1.

AaC - Aceitunas clay, 5 to 12 percent slopes = this is a sloping well drained soil on
terraces and alluvial fans. Typically the surface layer is dark brown friable clay about 8
inches thick. The subsoil, to a depth of 60 inches, is yellowish red clay. It is firm to a
depth of 30 inches and is friable from 30 inches to a depth of 60 inches. Permeability and
available water capacity are moderate. Runoff 1s medium; this soil is medium in natural
fertility and has a deep root zone. It is difficult to work because of the stickiness, and
plasticity of the clay. If the soil is used as construction sites, temporary plant cover

should be established quickly in denudes areas.

CaE — Caguabo clay loam 20 to 40% slopes = this is a steep, well drained soil on side
slopes and tops of side slopes and tops of strongly dissected uplands. Typically the
surface layer is dark grayish brown, friable clay loam about 4 inches thick. The next layer
is brown, friable very gravelly clay loam about 6 inches, thick. The substratum,

beginning at a depth of 10 inches, is a mixture of weathered and partially weathered



volcanic rocks. Consolidated rock is at a depth of 16 inches. Permeability is moderate in
this soil and the available water capacity is low. Slippage is common n road banks,
ditches and drainage ways. This soil is difficult to work because it is steep and shallow.
Hillside ditches and diversions are difficult to lay out, establish and maintain. This soil is
fertile but has a shallow root zone. Controlling erosion is the mayor concem of
management. Logging roads, skid trails, and planting should be on the contour to help
contro! erosion. The use of logging equipment is restricted at times because the soil is
soft and slippery when wet. This soil is limited for most urban uses because it is steep,
shallow, and subject to landslides. If the soil is used as construction sites, development

should be on the contour.

. Cs — Coloso silty clay loam = this is a nearly level somewhat poorly drained soil on river
flood plains. Typically the surface layer is dark brown, friable silty clay loam about 7
inches thick. The underlying material from 7 to 16 inches is dark brown and dark
yellowish grayish brown, friable silty clay loam, from 16 to 32 inches is dark grayish
brown and hght gray silty clay loam mottled with dark yellowish brown, and from 32 to
70 inches is greenish gray silty clay mottled with yellowish red and yellowish brown.
Permeability is slow, and the available water capacity is high. Runoff is slow. This soil is
difficult to work because of the wetness and the stickiness and plasticity of the surface
layer. The root zone is deep. This soil is limited for the most urban uses because it is

somewhat poorly drained, too clayey, and subject to overflow.



4. MxD - Mucara clay, 12 to 20 percent slopes = this is a moderately steep, well drained
soil on foot slopes, side slopes, and rounded hilltops of strongly dissected uplands.
Typically the surface layer is very dark grayish brown, firm clay about 5 inches thick; it
is dark brown, firm clay. The substratum, beginning at a depth of 12 inches, is highly
weathered volcanic rock. Bedrock is at a depth of 30 inches. Permeability and the
available water capacity are moderate. Runoff is rapid, and erosion is a hazard. Slippage
is common in road banks, ditches, and drainage ways. This soil is difficult to work
because of the stickiness and plasticity of the clay. Hillside ditches and diversions are
difficult to lay out, establish, and maintain. The root zone is moderately deep. This soil is
fertile. Crops respond well to heavy applications of lime and fertilizers. Controlling
erosion is the major concermn of management. This soil is limited for most urban uses
because it is moderately steep. If the soil is used as construction sites, development
should be on the contour. Removal of vegetation should be held to a minimum, and

temporary plant cover established quickly in denuded areas.

5. MxE — Mucara clay, 20 to 40 percent slopes = this is a steep, well drained soil on slide
slopes and rounded hilltops of strongly dissected uplands. Typically the surface layer is
very dark grayish brown, firm clay about 5 inches thick. The subsoil is about 7 inches
thick; it is dark brown, firm clay. The substratum, beginning at a depth of 12 inches, is
highly weathered volcanic rock. Bedrock is at depth of 30 inches. Permeability is
moderate, and the available water capacity is low. Runoff is very rapid, and erosion is a
hazard, this soil is difficult to work because it is a steep and because of the stickiness and

plasticity of the clay. Hillside ditches and diversions are difficult to lay out, establish, and



maintain. The root zone is moderately deep. The soil is fertile. Controlling erosion is the
major concemn of management. This soil is limited for most urban uses because it is steep
and is shallow to rock. If the soil is used as construction sites, development should be on
the contour. Removal of vegetation should be held minimum, and temporary plant cover

established quickly in denuded areas.

. NaD2 — Naranjito silty clay loam, 12 to 20 percent slopes eroded. = This is a steep, well
drained soil on strongly dissected volcanic uplands. This soil has lost most of its original
surface layer trough erosion. A few shallow and deep gullies have formed. Typically the
surface layer is brown to dark brown, friable silty clay loam about 4 inches thick. The
subsoil is about 20 inches thick; it is reddish brown and yellowish red, firm clay. The
substratum, beginning at a depth of 24 inches, is variegated yellowish red, red and light
yellowish brown, friable, clay loam saprolite. Bedrock is at a depth of 40 inches.
Permeability is moderate, and the available water capacity is moderate in this soil. Runoff
is rapid, and erosion is a hazard. This soil is difficult to work because it is moderately
steep. Hillside ditches and diversions are difficult to lay out, establish, and maintain. The
root zone is moderately deep. Natural fertility is medium. This soil is limited for most
urban uses because it is steep and is subject to landslides. If the soil is used as
constructions sites, development should be on the contour. Removal of the vegetation

should be held to a2 minimum, and temporary plant cover established quickly in denuded

areas.



7. NaE2 — Naranjito silty clay loam, 20 to 40 percent slopes, eroded. = This is a steep, well
drained soil on strongly dissected uplands. This soil has Jost most of its original surface
layer trough erosion. A few shallow and deep gullies have formed. Typically the surface
layer is brown to dark brown, friable silty clay loam about 6 inches thick. The subsoil is
about 20 inches thick; it is reddish brown and yellowish red, firm clay, The substratum,
beginning at a depth of 24 inches, is variegated yellowish red, red and light yellowish
brown, friable, clay loam saprolite. Permeability is moderate, and the available water
capacity is low. Runoff is rapid, and erosion is a hazard. This soil is difficult to work
because it is steep and because of the stickiness and plasticity of the clay. Hillside ditches
and diversions are difficult to lay out, establish, and maintain. The root zone is
moderately deep. Natural fertility is medium. This soil is limited for most urban uses
because it is steep and is subject to landslides. If the soil is used as constructions sites,
development should be on the contour. Removal of vegetation should be held to a

minimum, and temporary plant cover established quickly in denuded areas.

8. NaF2 - Naranjito silty clay loam, 40 to 60 percent slopes, eroded. = This is a steep, well
drained soil on strongly dissected uplands. This soil has lost most of its original surface
layer trough erosion. A few shallow and deep gullies have formed. A few shallow and
deep gullies have formed. Typically the surface layer is brown to dark brown, friable silty
clay Joam about 4 inches thick. The subsoil is about 20 inches thick; it is reddish brown
and yellowish red, firm clay. The substratum, beginning at a depth of 24 inches, is
variegated yellowish red, red and light vellowish brown, friable, clay loam saprolite.

Permeability is moderate, and the available water capacity i1s Jow. Runoff is rapid, and



10.

erosion 15 a hazard. This soil is difficult to work because it is steep and because of the
stickiness and plasticity of the clay. Hillside ditches and diversions are difficult to lay out,
establish, and maintain. The root zone is moderately deep. Natural fertility is medium.
This soil is limited for most urban uses because it is steep and is subject to landslides. If
the soil is used as constructions sites, development should be on the contour. Removal of
vegetation should be held to a minimum, and temporary plant cover established quickly

in denuded areas.

RoC2 - Rio Ariba clay, 5 to 12 percent slopes, eroded. = This is a sloping, moderately
well drained soil on alluvial fans and terraces above the river flood plains. This soil has
lost much of the surface layer trough erosion. Typically the surface layer is brown, firm
clay about 8 inches thick. The subsoil form 8 to 28 inches is yellowish brown, firm clay
and from 28 to 60 inches is reddish yellow, firm clay. Below a depth of 16 inches, the
subsoil is mottled with yellowish red and red. Permeability is moderately slow, and the
available water capacity is high. Runoff is rapid, and erosion is a hazard. This soil is
difficult to work. The root zone is deep. Natural fertility is medium. This soil has been
used for sugarcane. This soil is limited for most urban uses because of its clayey nature,

slow permeability, high shrink-swell potential, and the flood hazard.

SaF — Sabana silty clay loam, 40 to 60 percent slopes. = This is a very steep, well drained
soil on side slopes and tops of humid volcanic uplands. A few shallow and deep gullies
have formed. Typically the surface layer is very dark grayish brown, firm silty clay about

3 inches thick. The subsoil is about 12 inches thick; it is dark brown, friable silty clay in



the upper part and variegated light brownish gray and strong brown, firm clay in the
lower part. Consolidated volcanic rock is at a depth of 15 inches. In this so1l are included
some ridges with boulders and stones on the surface. Permeability is moderate, and the
available water capacity is low. Runoff is rapid, and erosion is a hazard. This soil is
difficult to work because it is very steep. Hillside ditches and diversions are difficult to
lay out, establish, and maintain. The root zone is shallow. Natural fertility is medium.
The use of logging equipment is restricted at times because the soil is soft and slippery
when wet. This soil is limited for most urban uses because it ts very steep and subject to
landslides. If the soil is used as construction sites, development should be on the contour.
Removal of vegetation should be held to a minimum, and temporary plant cover

established quickly in denuded areas.

Hydrology:

The existing conditions are originated by the inundation in the area and the associated wetland of

the creeks, which still maintain its hydrology.

CONCLUSION:

According to the finding results by the study and comparing it with regulations under the section

404 of the Clean Water Act, it can be concluded that in this property exist jurisdictional areas.

12
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TABLE 1

FIELD INDICATORS FOR HYDRIC SOILS

. Organic Soils

A soil is an organic soil when: (1) More than 50% (by volume) of the upper 32 inches of
soil is composed of organic material; or (2) organic soil material of any thickness rests on
bedrock.

. Histic Eptpedons

A histic epipedon is an 8 to 16 inch layer at or near the surface of a mineral hydric soil
that 1s saturated with water for 30 consecutive days or more in most years and contains a
minimum of 20% organic matter when no clay is present or minimum of 30% organic
mater when clay content is 60% or grater.

. Sulfidic Materials

When mineral soils emit an odor of rotten eggs, hydrogen sulfide is present. Such odors
are only detected in waterlogged soils that are permanently saturated and have sulfidic
material within a few centimeters of the soil surface.

. Aquic or Peraquic Moisture Regime

An aquic moisture regime is a reducing one: Le,, it is virtually free of dissolved oxygen
because the soils are saturated by the presence of ground water always at or near the soil
surface.

. Direct Observation of Reducing Soil Conditions

Soil saturated for long or very long duration will usually exhibit reducing conditions.
Under such conditions, ions of tron are transformed from a ferric valence state to a
ferrous valence state. This condition can be detected in the field by ferrous iron test.

. Soil Colors

The colors of various soil components are often the most diagnostic indicator of hydric
soils. Colors of these components are influenced by the frequency and duration of soil
saturation, which leads gleyed (gray colors) or will have bright mottles (rust colored
spots) and/or low matrix chrome. The soil matrix is the portion of the soil that has the
predominant color.

14



TABLE 1
(Continuation)
FIELD INDICATORS FOR HYDRIC SOILS

7. Soil Appearing on Hydric Soils List
Using the National Technical Committee on Hydric Soils (NTCHS) critena for hydric
soils the NTCHS has developed a list of hydric soils. Listed soils have reducing soil

conditions for a significant portion of the growing season in major portion of the root
zone and are frequently saturated within 12 inches of the soil surface.

8. Iron and Manganese Concretions
During the oxidation-reduction process, iron and manganese in suspension are sometimes
segregated as oxides into concretions or soft masses. These accumulations are usually
black or dark brown. Concretions >2 mm in diameter occurring whiting 7.5 ¢cm of surface
are evidence that the soil is saturated for long periods near the surface.

9. Indicators of Coarse-textured or Sandy Hydric soils
a. High Organic Matter Content in the Surface Horizon
b. Dark Vertical Streaking of Subsurface Horizon

c. Wet spodosols

d. New Sandbars

15



TABLE 2
FIELD INDICATOR FOR WETLAND HYDROLOGY
A. Primary Indicators
1. Visual observation of inundation
2. Soil saturation within 12 inches of the soil surface
3. Water marks
4. Drift line
5. Sediment deposits
6. Drainage patterns in wetlands
B. Secondary indicators (At least two secondary indicators required)
1. Oxidized root channe! (rhizopheres) surrounding living roots within the upper
12 inches of the soil.
2. Water-stained lcaves.
3. Local soil survey data.

4. Fac-neutral test
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LOCATION MAP
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SOIL SURVEY MAP
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PHOTOGRAPHS






GENERAL VIEW OF THE NORTH OF THE PROPERTY







GENERAL VIEW OF THE SOUTHEAST SIDE OF THE PROPERTY

GENERAL VIEW OF THE CENTER OF THE PROPERTY







GENERAL VIEW OF THE SOUTH SIDE OF THE PROPERTY

GENERAL VIEW AT WEST OF THE PROPERTY







JLLUSTRATION OF THE BORINGS







ILLUSTRATION OF THE BORINGS
(Continued)







ILLUSTRATION OF THE BORINGS
(Continued)







ILLUSTRATION OF THE BORINGS
(Continued)







ILLUSTRATION OF THE BORINGS
{Continued)







CREEK LOCATED AT NORTHWEST OF THE PROPERTY







CREEK LOCATED AT EAST OF THE PROPERTY







CREEK LOCATED AT SOUTH OF THE PROPERTY







CREEK LOCATED AT SOUTHWEST OF THE PROPERTY







WETLAND LOCATED AT NORTHWEST OF THE PROPERTY







WETLAND LOCATED AT SOUTHWEST OF THE PROPERTY







WETLAND LOCATED AT SOUTH OF THE PROPERTY







PREPARATED AREA FOR THE CATTLE, LOCATED AT THE WEST OF THE
PEOPERTY

OBSERVED CATTLE AT THE CENTER OF THE PROPERTY
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