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1.0 Introduction 

 

On behalf of Azure Development, Inc. (Azure), Reforesta, Inc. (Reforesta) performed a 

jurisdictional determination (JD) of waters of the United States subject to the jurisdiction of the 

U.S. Army Corps of Engineers (COE) under Section 404 of the Clean Water Act (CWA) for a  

tract of land consisting of two contiguous parcels approximately 18.5 acres located at Punta La 

Bandera in the municipality of Luquillo  This report presents the results of the delineation of 

wetlands and other waters of the U.S. 

 

The results of this JD are based on the review of available information and fieldwork necessary 

to determine the presence of jurisdictional waters of the U.S. within the study area.  Potential 

waters of the U.S. were identified using USACE’s wetland delineation and ordinary high-water 

mark determination guidelines.  This JD report is conditional upon the review and final 

jurisdictional determination by COE. 
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2.0 Regulatory Background 

 

Water resources are governed by the CWA and are subject to state and federal regulations.  The 

principal agency involved is the USACE which holds regulatory jurisdiction over the waters of 

the U.S.  The main state agencies involved in the permit process (in case wetland impacts are 

unavoidable), are the Puerto Rico Department of Natural and Environmental Resources (DNER), 

Puerto Rico Planning Board (PRPB), and the Puerto Rico Environmental Quality Board (EQB).  

Most of the permits issued by USACE are subject to compliance certifications and approvals by 

these state agencies.  Other federal agencies which could also comment on proposed impacts to 

wetlands include the U.S. Fish and Wildlife Service (USFWS), and National Oceanic and 

Atmospheric Administration (NOAA) National Fisheries Service.  

  

The U.S. Supreme Court has addressed the jurisdictional scope of Section 404 of the CWA, 

principally in two cases that have clarified COE’s extension of the regulation of certain areas as 

briefly explained below: 

 

• Isolated wetlands:  In 2001, the U.S. Supreme Court ruled that the COE could no longer 

use the “Migratory Bird Rule” to extend its regulation over “waters of the U. S.” to 

include isolated, non-navigable, intrastate waters.1  This court decision, referred to as the 

SWANCC decision, clarified the definition of “isolated waters” by stating that they are 

waters that lack a hydrologic connection to other waters that are part of or adjacent to 

interstate waters, a tributary system, or traditionally navigable waters.  The SWANCC 

decision affects any federal, state, or tribe implementing provisions of the Clean Water 

Act that apply the definition of “waters of the U. S.”  The following subsections of the 

regulatory definition of “waters of the U. S.” are affected by SWANCC: intrastate lakes, 

rivers, streams (including intermittent streams), mudflats, sandflats, wetlands, sloughs, 

prairie potholes, wet meadows, playa lakes, or natural ponds. 

 

 
1 Solid Waste Agency of Northern Cook County (SWANCC) v. U.S. Army Corps of Engineers, No. 99-1178, 

January 9, 2001 
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• The Waters of the U.S.:2  In 2006, the U.S. Supreme Court addressed the term “the 

waters of the U.S.” in the Rapanos v. U.S. and in Carabel v. U.S (referred to as 

Rapanos).  The decision provides two new analytical standards for whether water bodies 

that are not traditional navigable waters (TNW’s), including wetlands to those non-

TNW’s, are subject to CWA jurisdiction: 

 

1. if the water body is relatively permanent, or if the water body is a wetland that 

directly abuts a relatively permanent water body (RPW), or 

2. if a water body, in combination with all wetlands adjacent to that water body, has 

a significant nexus with TNW’s. 

 

2.1  Definitions 

 

The following are important definitions and concepts used for this JD. 

 

• Waters of the U.S.3:  Waters of the United States means:  

 

o All navigable waters which are currently used, or were used in the past, or may 

be susceptible to use in interstate or foreign commerce, including all waters 

which are subject to the ebb and flow of the tide; 

o All other waters such as intrastate lakes, rivers, streams (including intermittent 

streams), mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, 

playa lakes, or natural ponds, the use, degradation or destruction of which could 

affect interstate or foreign commerce including any such waters; 

o All impoundments of navigable waters otherwise defined as waters of the United 

States;  

o Tributaries of waters described above; 

o The territorial seas; 

o Wetlands adjacent to waters (other than waters that are themselves wetlands). 

 
2 U.S. Army Crops of Engineers.  2007.  Jurisdictional Determination Form Instructional Guidebook. 
3 33 CFR Ch II 328.3 
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• Navigable Waters of the U.S.4:  Navigable waters of the United States are those waters 

that are subject to the ebb and flow of the tide and/or are presently used, or have been 

used in the past, or may be susceptible for use to transport interstate or foreign 

commerce.  A determination of navigability, once made, applies laterally over the entire 

surface of the waterbody, and is not extinguished by later actions or events which 

impede or destroy navigable capacity.  

 

• Ordinary high-water mark (OHWM):  Means that line on the shore established by the 

fluctuations of water and indicated by physical characteristics such as clear, natural line 

impressed on the bank, shelving, changes in the character of the soil, destruction of 

terrestrial vegetation, the presence of litter and debris, or other appropriate means that 

consider the characteristics of the surrounding areas.             

 

• Wetlands:  Are areas which are inundated or saturated by surface or ground water at a 

frequency and duration sufficient to support, and under normal circumstances, do 

support, a prevalence of vegetation typically adapted for life in saturated soil conditions.  

In the absence of wetlands, the jurisdiction of the COE is limited to the OHWM of the 

U.S.  The limit of COE’s jurisdiction in non-tidal waters of the U.S. extends to the 

OHWM.   

 

• Non-wetlands:  Non-wetlands include uplands and lowland areas that are neither 

deepwater aquatic habitats, wetlands, nor special aquatic sites.  They are seldom or never 

inundated, or if frequently inundated, they have saturated soils for only brief periods 

during the growing season, and, if vegetated, they normally support a prevalence of 

vegetation typically adapted for the life only in aerobic soil conditions.  

 

• Stream bed:  Is the substrate of the stream channel between the OHWM’s.  The 

substrate may be bedrock or inorganic particles that range in size from clay to boulders.  
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Wetlands contiguous to the stream bed, but outside of the ordinary high-water marks, are 

not considered part of the stream bed.5 

 

• Intermittent stream: An intermittent stream has flowing water during certain times of 

the year, when groundwater provides water for stream flow.  During dry periods, 

intermittent streams may not have flowing water.  Runoff from rainfall is a supplemental 

source of water for stream flow.    

 

• Perennial Stream: A stream or reach of a stream that flows continuously.  They are 

generally fed in part by springs.  Surface water elevations are commonly lower than 

water table elevations in adjacent soils. 

 

• Ephemeral Stream:  A stream or stretch of a stream that flows only in direct response 

to precipitation.  It receives no water from springs and no long-continued supply from 

melting snow or other surface source.  Its stream channel is at all times above the water 

table.  These streams do not normally flow for 30 consecutive days.  

 

• Continuous seasonal flow:  Based on the Rapanos case determination and COE’s 

instructional handbook, this is a flow that runs typically three months each year. 

 

 
4 33 CFR Part 329 
5 Federal Register. March 9, 2000. Final Notice of Issuance and Modification of Nationwide Permits. Volume 65, 

Number 47, pages 12817-12899 
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3.0 General Description of the Study Area 

 

The approximate centroid of this site lies in 18.388201°, -65.722780°.  The study site is located 

at Ocean Drive Avenue, Punta La Bandera Sector in the municipality of Luquillo. Two parcels 

comprise the approximately 18.5-acres property (Attachment 1).  The eastern limit of the 

property is bound by an apartment complex and the opposite by the Mata de Plátano creek and 

the Luquillo public beach.  The property faces the Atlantic Ocean. Cadastral number for both 

parcels are the following: 092-000-003-03, and 092-000-008-18. 

 

The site falls within the subtropical moist forest life zone, with an average rainfall of 62 inches 

per year and average maximum temperature of 87° F, and average minimum temperature  of 

72.1° F. According to the USGS’s topographic maps the elevations vary from 1 to 2 meters 

above mean sea level.   

 

 

4.0 Methodology 

4.1 Preliminary Data Gathering and Synthesis 

Preliminary work was conducted to obtain background information on the study site, prior to 

commencing fieldwork.  During this process, the following documents were reviewed: 

 

• USFWS National Wetland Inventory (NWI) Map 

• United States Geological Service (USGS) Quadrangle Map  

• Soils:  

o United States Department of Agriculture (USDA) Soil Survey 

o USDA Soils Map  

o USDA Hydric soils list 

• Federal Emergency and Management Agency (FEMA) Flood Map  

• Land Survey prepared by Benigno Rodríguez 
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The study area was located on the maps and documents mentioned above were reviewed to make 

a preliminary analysis of the potential CWA jurisdictional areas.   

 

 4.2  Fieldwork 

 

The fieldwork was conducted from mid-October to early December 2022.  The methodology 

used to identify the jurisdictional areas is summarized below. 
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4.2.1  Stream Channels Identification of the Ordinary High-Water Mark (OHWM) 

According to COE’s Guidance6, OHWM’s determinations rely on physical evidence to ascertain 

the lateral limits of jurisdiction to the extent that the physical evidence can be found and deemed 

reliable.  The physical characteristics that should be considered when making an OHWM limit 

determination include the following: 

 

Natural line impressed on the bank  Sediment sorting 

Shelving     Leaf litter disturbed or washed away 

Changes in the character of soil  Scour 

Destruction of terrestrial vegetation   Deposition 

Presence of debris and litter   Multiple observed flow events 

Wracking     Beds and banks 

Vegetation matted down bent or absent Change in plant community 

 

The guidance indicates that there are no “required” physical characteristics that must be present 

to make an OHWM determination.  However, when physical evidence alone will be used for the 

determination, COE should try to identify two or more characteristics, unless there is particular 

strong evidence of one.  Evidence resulting from extraordinary events, including major flooding 

and storm surges, is not indicative of OHWM.  

 

According to the CWA, the lateral limits of jurisdiction over non-tidal water bodies extend to the 

OHWM, in the absence of adjacent wetlands.  When adjacent wetlands are present, the CWA 

jurisdiction extends beyond the OHWM to the limits of the adjacent wetland.   

 

4.2.2  Identification of Wetlands 

 

To determine the presence of wetlands, the methodology contained in the 1987 Corps of 

Engineers Wetlands Delineation Manual7 (Manual) and the Regional Supplement to the Corps of 

Engineers Wetland Delineation Manual: Caribbean Islands Region (Corps 2011) was followed.  

Jurisdictional wetlands must exhibit all three characteristics: hydrology, hydrophytes, and hydric 

 
6 U.S. Army Corps of Engineers.  2005. Regulatory Guidance Letter No. 05-05, 7 December 2005. 
7 U.S. Army Corps of Engineers. 1987. Corps of Engineers Wetlands Delineation Manual. Wetlands Research 

Program Technical Report Y-87-1 (on-line edition) 
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soils.  The accepted scientific methodology for examining all three characteristics is presented in 

the Manual.  The following is a summary of the three parameters that must be met for an area to 

be considered as a wetland. 

 

• Hydrophytic vegetation:  Hydrophytic vegetation is defined as the sum total of 

macrophytic plant life that occurs in areas where the frequency and duration of 

inundation or soil saturation produce permanently or periodically saturated soils of 

sufficient duration to exert a controlling influence on the plant species present.  Wetland 

vegetation was identified in the field based on species composition and corresponding 

wetland indicator status.  Field investigators visually estimated the dominant species 

coverage for each plant community encountered during field surveys.  The indicator 

status of each dominant species was determined based on the national list of plant species 

that occur in wetlands.8  Plants are divided into 5 categories according to their probability 

to occur in wetlands (see Table 1).   

 

• Hydrology:  The term “wetland hydrology” encompasses all hydrologic characteristics 

of areas that are periodically inundated or have soils saturated to the surface at some time 

during the growing season.  Areas with evident characteristics of wetland hydrology are 

those where the presence of water has an overriding influence on characteristics of 

vegetation and soils due to anaerobic and reducing conditions, respectively.  Wetland 

hydrology was observed in the field for each plant community.  Visual indicators of 

hydrology included topographic contours (e.g., watercourses, swales, depressions and 

slopes), inundation, saturated soils, sediment deposits and water marks.   

 

• Hydric Soils:  Hydric soils are defined as soils that are saturated, flooded or ponded long 

enough during the growing season at some point in their history to develop anaerobic 

conditions in the upper part.  These soils typically support hydrophytic vegetation.  For a 

soil to be considered saturated, it must either be inundated, or the groundwater must be 

within the root zone, typically 12 inches from the surface.  However, not all areas having 

hydric soils will qualify as wetlands.  Only when a hydric soil supports hydrophytic 

 
8 Reed, P.B., Jr.  1988.  National list of plant species that occur in wetlands: Caribbean (Region C).  U.S. Fish Wildl. 

Serv. Biol. Rep. 88(26.12).  82 pp. 
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vegetation and the area has indicators of wetland hydrology may the soil be referred to as 

a “wetland” soil.  Soil colors were determined with the Munsell color chart.9 

 

 

4.3 Mapping and Acreage Calculations 

 
The locations of all data collection points, and wetland boundaries were determined using a sub-

metric GNSS receiver (Spectra Precision SP20) set to the NAD 83 coordinate system.  The data 

gathered with the GPS (i.e., waypoints and tracks) was downloaded into geographic information 

system (GIS) software.  The GIS was used to map the jurisdictional areas on an overlay of both 

topography and geo-referenced aerial photography, using hydrological and vegetative signatures 

and topographic data.  Measurements, such as the length of the streams (if present) as well as the 

area of the wetland polygons, were obtained by a combination of actual field measurements and 

GIS analysis. 

 

 

 
9 Kollmorgen Instruments Corporation, Macbeth Division.  2000.  Munsell Soil Color Charts. Baltimore, MD 
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5.0 Results 

This section provides the results of the preliminary data gathering, fieldwork, and descriptions of 

the identified jurisdictional waters of the U.S. 

 

5.1  Preliminary Data Gathering and Synthesis  

 

Maps and documents containing information of the study area were reviewed during the 

preliminary work to identify any mapped waters such as streams, rivers, or wetlands.  The 

following is a discussion of the findings: 

 

a) NWI Map - Attachment 2 shows that there are wetlands on the northwester corner and 

southern half of the property. watercourses within the study area.  The NWI classifies the 

wetland as estuarine, intertidal, forested, broad-leaved evergreen, irregularly exposed 

(E2FO3M). 

   

b) Soils:  As shown in Attachment 3, three soil types were identified in the study area.  The 

three soils found on the property area are Cataño loamy sand (Cf), Tidal swamp (Ts), and 

Beaches (Cm).  According to the USDA, Ts and Cm are hydric soils. 

 
 

c) FEMA flood maps (Attachment 4):  The map shows that the coastal fringe has a 

classification of Zone VE, while the rest of the property has an AE Zone classification.  

Both are designated as zones with a one percent annual chance of experiencing a flood.   

 

Conclusions of the Preliminary Data Gathering and Synthesis  

 

Based upon the information gathered during the preliminary work, it was concluded that a 

potential jurisdictional wetland occurs in the southern half and northwestern corner of the the 

property.  The southern half of the property overlaps with soils mapped as Tidal swamp by the 

USDA and the lowest elevations recorded by the land surveyor.  
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5.2  Fieldwork 

 

The fieldwork was conducted during the months of October through November 2022.  Weather 

conditions during the surveys were sunny with normal rainfall for the time of year.   

 

The vegetative cover of the study area consists of two distinct forested communities. A coastal 

hammock forest occurs on the northern side of the property while a low-lying basin dominated 

by mangroves covers the southern side.  The hammock is dominated by the following tree and 

palm species: Coconut palm (Cocos nucifera), Indian almond (Terminalia catappa), María 

(Calophyllum calaba), and Sea grape (Coccoloba uvifera). Flooded areas on the south are 

dominated by White mangrove (Laguncularia racemosa), with some red mangroves (Rhizophora 

mangle). 

 

Eight sampling points (SP’s) were established to determine the presence of wetlands across the 

boundary between these two dominant plant communities.  Data sheets completed for the routine 

wetland determinations are included in Attachment 5.  Four of the eight sample point were 

determined to fall within a wetland since all three wetland parameters were met. The wetland 

line was established between wetland and nonwetland sample points. This line coincides with an 

elevational and vegetational change. The wetland covers approximately 24,896.16 m2 (6.15 

acres). Given that this forested wetland connects with the Mata de Plátano creek which drains 

sporadically into the Atlantic Ocean (a traditional navigable water) the wetland is under the 

jurisdiction of USACE.   
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6.0 Conclusions 

 

Based upon the data gathered and observations made during the fieldwork, the observed wetland 

can be classified as a jurisdictional wetland or water of the U.S. subject to the jurisdiction of the 

CWA.  The jurisdictional area of this wetland covers approximately 6.15 acres. A significant 

nexus to a traditional water of the U.S was determined since the wetland abuts and is influenced 

by the Mata de Plátano creek. The results presented in this report are in accordance with a 

previous delineation that was approved for the same site. 
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Attachment 1-Location 
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Attachment 2-NWI Map 
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Attachment 3-Soils Report 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Humacao Area, Puerto Rico Eastern Part
Survey Area Data: Version 14, Sep 13, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jan 23, 2022—Mar 1, 
2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Cf Catano loamy sand, 0 to 2 
percent slopes

16.8 43.7%

Cm Beaches, 0 to 12 percent 
slopes, very frequently 
flooded

3.8 9.9%

Ts Tidal swamp 16.4 42.4%

Totals for Area of Interest 38.6 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
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landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Humacao Area, Puerto Rico Eastern Part

Cf—Catano loamy sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2wq35
Elevation: 0 to 60 feet
Mean annual precipitation: 70 to 90 inches
Mean annual air temperature: 75 to 79 degrees F
Frost-free period: 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Catano and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Catano

Setting
Landform: Coastal plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Beach sandy fluviomarine deposits derived from volcanic and 

sedimentary rock

Typical profile
A - 0 to 8 inches: loamy sand
AC - 8 to 18 inches: sand
C - 18 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(1.42 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 49 percent
Maximum salinity: Nonsaline to moderately saline (0.0 to 8.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Durados
Percent of map unit: 5 percent
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Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Aguadilla
Percent of map unit: 5 percent
Landform: Coastal plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Beaches
Percent of map unit: 5 percent
Landform: Coastal plains, beaches
Hydric soil rating: No

Cm—Beaches, 0 to 12 percent slopes, very frequently flooded

Map Unit Setting
National map unit symbol: 2yq93
Elevation: 0 to 10 feet
Mean annual precipitation: 20 to 63 inches
Mean annual air temperature: 71 to 98 degrees F
Frost-free period: 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Beaches, very frequently flooded, and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Beaches, Very Frequently Flooded

Setting
Landform: Beaches
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Beach sand derived from igneous, metamorphic and sedimentary 

rock

Typical profile
AC - 0 to 6 inches: sand
C - 6 to 80 inches: sand

Properties and qualities
Slope: 0 to 12 percent
Depth to restrictive feature: More than 80 inches
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Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very high (14.17 to 

99.19 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Very frequent
Frequency of ponding: None
Maximum salinity: Slightly saline to strongly saline (4.0 to 16.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: A

Minor Components

Hydraquents
Percent of map unit: 5 percent
Landform: Tidal flats
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Ts—Tidal swamp

Map Unit Setting
National map unit symbol: bz6l
Elevation: 0 to 10 feet
Mean annual precipitation: 37 to 68 inches
Mean annual air temperature: 79 to 81 degrees F
Frost-free period: 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Tidal swamp and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tidal Swamp

Setting
Landform: Tidal marshes

Typical profile
H1 - 0 to 60 inches: variable

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 0 inches
Frequency of flooding: Frequent
Frequency of ponding: Frequent
Maximum salinity: Strongly saline (16.0 to 32.0 mmhos/cm)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: C/D
Hydric soil rating: Yes
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Attachment 4-FEMA Map 
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Attachment 5-Data Sheets 
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Attachment 6-Jurisdictional Area 
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