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C.

Se mantendrdn en st estado natural 18.6911 acres de humedal presentes en la
propiedad. Dos de estos, identificados con los nimeros 5 y 12 en e] plano, se
construiran dos puentes que serén disefiados de manera que no afecten ni estén en
conitactos con ¢! humedal.

Se crearan 8.5875 acres de dreas verdes incluyendo la siembra de una franja de
drboles en la parte oeste de fa propiedad como medida de mitigacién la cual
servird como hébitat para varias especies terrestres.

Con ¢l prop6sito de compensar por los impactos inevitables se propone la
congtruccion de unas éreas de mitigacion dentro de la propiedad distribuida de la
siguiente manera:

i. Aren para canal abierto en Ja parte sur de la propledad de unos 7,627.0255
metros cuadrados de los cuales ¢l 50% (3 813.5127 m”) serd terrenos “up-
land” y el restante 50% (3,813.5127 m?) para Ja creaciép de un hébitat
acudtico “Canal abicrto”.

it. Un édrea de humedal de aproximadamente 4,170.7104 metros cuadrados
adyacente al humedal existente identificado ¢ ¢l plano 3°.

tii. Un 4rea de umedal de aproximadamente 11,423.5443 metros cuadrados
adyacente 2) humeds! existente identificado Area 15 en el plano.

4. Describe si serd nccesario Ja wutilizacion de caminos de accesos o rellenos temporeros
durante el proceso de construccion.

a.

Durante el proceso de construceion serd necesario proveer acceso temporero sobre
ias 4reas identificadas en ¢l plano como Area # 5 y 12 para Jos movimientos
dentro de la propiedad. Sin embargo, habiéndose establecido dos cruces como
parte del desarrollo se procederd a construir upa estructuta que no afecte o
impacte estas dreas.

5. Proveer cortes transversales de las 4reas junsdiccionales que serfn impactadas.

a.

Adjyunto, avcio # 2

6. Proveer planos corregidos sobre las estructuras y obras propuestas.

4.

7. Favor
a.

Adjunto, plano con el redisefio del proyecto corregido. (Anejo # 3)

de identificar en el plano la localizacion del corte transversal
Adiunto, plano con las modificaciones incluyendo la identificacion de los cortes

transversales. (Anejo # 3)

De tener alpuma duda o comentario al respecto, favor de comunicarse al (787) 263-7588.
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ANEJO # 1
DIRECCION POSTAL
COLINDANTES



14-1

WASTE MAGEMENT INC
PO BOX 594

CAGUAS PR 00726

14-1
SIGFRIDO CRUZ

HC 11 BOX 12043
HUMACAO PR 00791-0402

141
EMILIO NARVAEZ
HC-11 BOX 12247
HUMAGAO PR 00791

14-1
ISABEL VAZQUEZ
HC-11 BOX 12254
HUMACAO PR 00791

14-1
MARGARITA CAMACHO
HC-11 BOX 12257
HUMACAQ PR 00791

14-9
ROSA HERNANDEZ
HC-11 BOX 12264
HUMACAO PR 00791

14-1
PRUDENCIA VAZQUEZ CASTRO
HC-11 BOX 12264

HUMACAO, PR 00791

14-1

JANIT ACOSTA DIAZ
HC-11 BOX 12282
HUMACAO PR 00791

14-1
BRAULIO VAZQUEZ
HC-11 BOX 12293
HUMACAO, PR 00791

14-1

FRANCISCA RIVERA
HC-11 BOX 12995
HUMACAQ. PR 00791

14-1

BRASILIO PEREZ MALDONADQ
URB LOMA DE CAMPO ALEGRIA
#10

HUMACAO PR 00791

14-1
BENJAMIN OTERO Y/O JOSE
MARMOLEJOS MARMOLEJOS
HC 03 BOX 6541

HUMACO PR 00791

14-1

MARTA MORAN Y/O JUAN AREZ
APARTADO 8097

HUMACAGC PR 00791

14-1
GUILLERMO OLMEDA
HC-11 BOX 12254
HUMACO PR 00791

14-1
ANTONIO RIVERA
HC-11 12280
HUMACAO PR 00791

14-1
DAVID HERNANDEZ
HG-11 BOX 12264

HUMACAQ PR 00791

14-1

JUANITA VELLON GARCIA
HC-11 BOX 12279
HUMACAQ, PR 00791

14-1
LINDA VELLON
HC-11 BOX 12279
HUMACAO PR 00791

14.1
RAMON VAZQUEZ
HC-11 BOX 12201
HUMACAO PR 00791

14-1

ORLANDO DIAZ LOPEZ
CON LAS MANGCHA PH-17
ISLA VERDE PR 00791

14-1°

JUAN PEREZ Y/O IGLESIA
EVANGELICA UNIDA DE PR
HC-4 BOX 125339
HUMACAO PR 00791

14-1

MEDELICIA VELLON Y/O
(MODESTA RIVERA)
HC-11 BOX 12243
HUMACAO PR 00791

14-1

JUAN AREZ
APARTADO 8097
HUMACAQ PR 00791

14-1
CARMEN PAGAN Y/O JORGE
HERNANDEZ

HC-4 BOS 22012

HUMACAO PR 00791

14-1
IVETTE ALVAREZ Y/O JOSE
LOPEZ

HC-11 BOX 12255
HUMACAC PR 00791

14-1

MAEISOL VAZQUEZ HERNANDEZ
HC-11 BOX 12265

HUMACAQO PR 00791

14-1

ANGEL VELLON RODRIGUEZ
HC-11 BOX 12279
HUMACAO PR 00791

14-1
JORGE ORTIZ
HC-11 BOX 12283
HUMAGCAQ PR 00791

14-1

RUBEN VAZQUEZ
HGC-11 BOX 12291
HUMACAQ PR 00791

14-1

DESARROLLOS AGRICOLAS DEL
ESTE SE

CALLE 63

GEQORGETY

HUMACAQ PR 00791



14-1

ALVAREZ DIAZ NEGRON
COND.COSTA LINDA 3613 AVE
ISLA VERDE APT 5-A
CAROLINA PR 00979

14-1
BIBLIOTECA ANTONIO ROIG
CALLE DOMINGO QUIJAND #1
HUMACAO PR 00791

14-1

DELFIN RODRIGUEZ FAVELE
PO BOX 1694

YAUCO PR 00688

14-1
US POST OFFICE

122 FONT MARTELO
HUMACAO PR 00791

14-1

LUIS M. NOLLA MARQUEZ
PO BOX 13158

SAN JUAN PR 00908-315858



ANEJO #2
CORTES TRANSVERSALES
AREAS DE IMPACTO
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ANEJO #3
PLANOS CON REDISENO
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Critical Areas for the wild Life - An area where will be guaranteed that this project will not
affect the critical areas in the region

1-3 3

Flooding Zones:
The area should not be located in floods zones.

1-3 2

Cultural and/or Archaeological resources: In the area do not exists cultural and/or
archaeological resources that can be affected for the development proposed.

1-3 3

Available infrastructure: The area complies with the basic facilities of infrastructure,
whether that these exist in the area or in the proximity of the project to be connected as:
electric Energy, water potable, used water, telephone lines of connection and access to the
area, among others.

1-3 3

Total: 26

Legend:
1-10  Great effect or impact
[1-21 Poor effect or impact

21-30 None effect or impact

Through the proposed site flow four drainage channels with wetlands characteristics
which will be maintained in their natural state two of them as part of the minimization
alternative. To avoid accidental impacts to these areas it will be prepared a Sedimentation and
Erosion Control Plant from the Environmental Quality Board and a request the permission under

NPDES associated with Construction General Permit, before beginning the construction phase.



According to the environmental and protocol studies carried out confirms that the
development of the proposed project will not cause effects and/or adverse impacts to historic

resources, flood plain values, endangered species, transit flow, and to the water quality.

And above all these areas contains all the factors to make this attractive to families, such
as pleasant scenic view, proximity to the main jobs{ centers, Palmas del Mar Complex, educations
institutions as public and private schools and the Humacao University and the industrial zone of
Juncos-Humacao, and areas that can be development into passive recreation areas; among others,

and the size of the lot is ideal for the type of development desired.

Figure # 1 — Alternatives studied areas
Source: Puerto Rico Planning Board




MINIMIZATION

According to the fulfillment with the Regulatory Guidelines 404 (b)(1) of the Clean
Water Act of the United States, it should be carried out the minimization and mitigation of the
impacts, having in consideration the function and values of the areas to be impacted, restored
and/ or to mitigate.

| .

For the purpose in determining the minimization process to follow it was conducted
several inspections to the proposed area in coordination with representatives of the project and
with the environmental consultant to determinate the impacts to the areas. After taking in
consideration several alternatives for the development of the proposed project, it was chose the

minimization of the impacts by redesigning the project. The descriptions of these changes are

described below:

Original project:

The project proposed that will carry the name of *“Palacios de Humacao”, initially
consisted in the complete development of the farm, causing the impacts in approximately
73,168.9322 square meters (18.0798 acres) of wetlands areas in order to make possible the
construction of 1,197 dwellings units. In this alternative it was not visualize the alternative of
compensating the impacts to these areas by the construction of a mitigation area. Only was
proposed to create two open water channels to drained the property and serve as a aquatic

habitat.

Project final redesigned:

As part of the minimization process it was decided to maintain in its natural state two of
four wetland areas in the drainage channels including 2 meters of buffer for a total area of 0.5454
acres. Also it will be enhance and maintain in its natural state 16.7282 acres of the other wetland

areas which is more than 95% of the total wetland area of the property.



The project was reduced from 1,197 dwellings units to 948 houses after the minimization
and will cause impacts only to 0.80 acres of wetland areas present in the property, les than 5% of

the total wetland areas.

To compensate for the inevitable impacts to wetlands areas, it is proposed the
establishment of 5.7347 acres (23,208.6199 mz) mitigation areas distributed adjacent to the two
existing wetlands inside the property. One of the mitigation areas will count of 1.0304 acres
(4,170.7104 m?) and the other one of 4.7042 acres (19,037.9095 m?). Also it is proposed the
construction of an open channel of 0.7072 acres (2,862 m?) that will help to maintain and provide

the hydrology for the existing wetland and mutigation area located at the southeast of the

property.



ORIGINAL PROJECT
PALACIOS DE HUMACAO
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MODIFIED PROJECT
PALACIOS DE HUMACAO
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MITIGATION PLAN
PALACIOS DE HUMACAO
HUMACAO, PUERTO RICO

L

a.

Baseline Information

Location

1. Impacts - The Project 1s located at the PR-923, Km. 1.5, Buena Vista Ward,

Municipality of Humacao, Puerto Rico. (Enclose # 1, Site location map)

The project after the minimization will impact approximately 3,253.788 square

meters of wetlands areas (0.80 acres). (Appendix A)
Functions & Values of the Impacted Areas

The results of the jurisdictional determination study indicate that the project site

includes both uplands and wetland areas.

This table was created as an aid fo the wetland determination that is considered
to carry out important functions by the public interest. The punctuation given to

each criterion is based on the available information and the observation in the

field

Area 1 — Wetland area located at southwest of the property

Type of vegetation: Wetland (0.2467 acres)
Wetland hydrology indicator: drainage channel
Type of soil: Me (Maunabo Clay)

Soil hydric: NOT



Criteria of hydric soil: NOT
Data obtained: SCS 1977

1.  Wetlands that serve significantly for the natural biological functions,
including production of the alimentary chain, general habitat and nesting,
breeding areas and a place to rest the terrestrial and aquatic species;

1-5 3

2. Wetlands separated for the study of the aquatic environment or as sanctuary or
refuge;
1-5 1

3. Wetlands whose destruction or alteration would affect the natural
characteristics of drainage, sedimentation or other environmental characteristics;

1-5 3

4. Wetlands that is significant in the production of areas for the action of the
waves, erosion and the damage by storms. These wetlands are associates with
beach barriers, islands, and banks;

[-5 1

5. Wetlands that serve like valuable areas of water rain deposit and floods;

1-5 3

6. Wetlands that are for the recharge of subterranean water in areas that maintain
a most minimum flow of base, value for the aquatic resources and those are
primanes in the natural recharge of the areas;

1-5 1



7. Wetlands that have important functions in the water purification;
1-5 1

8. Wetlands those are unique in its nature or rare in quantity in the region or local
area;

1-5 ’ 1

Total: 14 (Most maximum of 40)

Legend:

0-15 Low Value
16-29 Medium Value
30-40 High Value

Area 2 — Wetland area located at the west side of the property

Type of vegetation: wetland ((.3125 acres)
Wetland hydrology indicator: drainage channel
Type of soil: CdB (Candelero loam)

Soil hydric: NOT

Criteria of hydric soil: NOT

Data obtained: SCS 1977

1. Wetlands that serve significantly for the natural biological functions, including
production of the alimentary chain, general habitat and nesting, breeding areas
and a place to rest the terrestrial and aquatic species;

I-5 3



2. Wetlands separated for the study of the aquatic environment or as sanctuary or
refuge;
1-5 1

3. Wetlands whose destruction or alteration would affect the natural
charactenstics of drainage, sedimentation or other environmental characteristics;

1-5 3

4. Wetlands that is significant in the production of areas for the action of the
waves, eroston and the damage by storms. These wetlands are associates with
beach barriers, 1slands, and banks;

1-5 | 1

5. Wetlands that serve like valuable areas of water rain deposit and floods;

1-5 3

6. Wetlands that are for the recharge of subterranean water in areas that maintain
a most minimum flow of base, value for the aquatic resources and those are
primaries in the natural recharge of the areas;

1-5 1

7. Wetlands that have important functions in the water purification;

1-5 2

8. Wetlands those are unique in its nature or rare in quantity in the region or local
area;

1-5 1



Total: 15 (Most maximum of 40)
Legend:

0-15 Low Value

16-29 Medium Value

30-40 High Value

This table was created as an aid to the wetland determination that is considered
to carry out important functions by the public interest. The punctuation given to

each criterion is based on the available information and the observation in the

field.

Area 3 — Wetland area located at the east of the property

Type of vegetation: wetland (0.2412 acres)
Wetland hydrology indicator: water saturation
Type of soil: Me (Maunabo clay)

Soil hydric: NOT

Criteria of hydric soil: NOT

Data obtained: SCS 1977

1. Wetlands that serve significantly for the natural biological functions,
including production of the alimentary chain, general habitat and nesting,
brecding areas and a place to rest the terrestrial and aquatic species;

1-5 4

2. Wetlands separated for the study of the aquatic environment or as sanctuary or
refuge;
1-5 1



3. Wetlands whose destruction or alteration would affect the natural
characteristics of drainage, sedimentation or other environmental characteristics;

1-5 3

4. Wetlands that is significant in the production of areas for the action of the
waves, erosion and the damage by storms. These wetlands are assoclates with
beach barriers, 1slands, and banks;.

I-5 : 1

5. Wetlands that serve like valuable areas of water rain deposit and floods;

1-5 4

6. Wetlands that are for the recharge of subterranean water in areas that maintain
a most minimum flow of base, value for the aquatic resources and those are
primaries in the natural recharge of the areas;

1-3 2

7. Wetlands that have important functions in the water purification;
1-5 3

8. Wetlands those are unique in its nature or rare in quantity in the region or local
area;

1-5 1
Total: 19 (Most maximum of 40)

Legend:

0-15 Low Value
16-29 Medium Value
30-40 High Value



This table was created as an aid to the wetland determination that is considered
to carry out important functions by the public interest. The punctuation given to

each criterion is based on the available information and the observation in the

field.

2. Mitigation — It i1s proposed to compensate the inevitable impacts of the
proposed project trough out the creations of 5.7347 acres of wetland and 0.7072
acres of open water areas. Also it is proposed the enhancement of 16.73 existing
wetland areas with the planting of trees. The mitigation area proposed is located at
the PR-923, Km. 1.5, Buena Vista Ward, Municipality of Humacao, Puerto Rico.

(Enclose # 2, Mitigation location map)

Area # 1 — Wetland construction adjacent to an existing wetland area located at

the southeast of the property.

Functions & Values Estimated for the Mitigation Area (4)

Type of vegetation: Wetland

Wetland hydrology indicator: open water channel
Type of soil: Me (Manuabo clay)

Soil hydric: NOT

Criteria of hydric soil: NOT

Data obtained: SCS 1977

1. Wetlands that serve significantly for the natural biological functions,
including production of the alimentary chain, general habitat and nesting,
breeding areas and a place to rest the terrestrial and aquatic species;

1-5 5

2. Wetlands separated for the study of the aquatic environment or as sanctuary or

refuge;



1-5 2

3. Wetlands whose destruction or alteration would affect the natural
characteristics of drainage, sedimentation or other environmental characteristics;

1-5 5

4, Wetlands that is significant in the production of areas for the action of the
waves, erosion and the damage by storms. These wetlands are associates with
beach barriers, islands, and banks;

1-5 1

5. Wetlands that serve like valuable areas of water rain deposit and floods;
1-5 5

6. Wetlands that are for the recharge of subterrancan water m areas that maintain
a most minimum flow of base, value for the aquatic resources and those are
primaries in the natural recharge of the areas;

1-5 3

7. Wetlands that have important functions in the water purification;
1-5 4

8. Wetlands those are unique in its nature or rare in quantity in the region or local
area;

1-5 2

Total: 27(Most maximum of 40)

Legend:

0-15 Low Value
16-29 Medium Value
30-40 High Value



This table was created as an aid to the wetland determination that is considered
to carry out important functions by the public interest. The punctuation given to
each parted is based on the available information and what expects for the
mitigation area that is going to be created. The value was determined given our

experience in mitigations construction after 5 years of sown and/or built the area.

Area # 2 — Wetland construction adjacent to an existing wetland area located at

the northeast of the property.

Functions & Values Estimated for the Mitigation Area (B)

Type of vegetation: Wetland

Wetland hydrology indicator: existing drainage channel
Type of soil: Me (Manuabo clay)

Soil hydric: NOT

Criteria of hydric soil: NOT

Data obtained: SCS 1977

1. Wetlands that serve significantly for the natural biological functions,
including production of the alimentary chain, general habitat and nesting,
breeding areas and a place to rest the terrestrial and aquatic species;

1-5 5

2. Wetlands separated for the study of the aquatic environment or as sanctuary or
refuge;
1-5 2

3. Wetlands whose destruction or alteration would affect the natural
characteristics of drainage, sedimentation or other environmental characteristics;

1-3 5



4. Wetlands that is significant in the production of areas for the action of the
waves, erosion and the damage by storms. These wetlands are associates with
beach barriers, islands, and banks;

1-5 1

5. Wetlands that serve like valuable areas of water rain deposit and floods;

1-5 5

6. Wetlands that are for the recharge of subterranean water in areas that maintain
a most minimum flow of base, value for the aquatic resources and those are
primaries in the natural recharge of the areas;

1-5 ! 2

7. Wetlands that have important functions in the water purification;

1-5 5

8. Wetlands those are unique in its nature or rare in quantity in the region or local
area;

1-5 3
Total: 28(Most maximum of 40)

Legend:

0-15 Low Value
16-29 Medium Value
30-40 High Value

This table was created as an aid to the wetland determination that is considered
to carry out important functions by the public interest. The punctuation given to
each parted is based on the available information and what expects for the
mitigation area that is going to be created. The value was determined given our

experience in mitigations construction after 5 years of sown and/or built the area.



Area # 3 - Open Waters (1)

Approximately 0.7072 acres of open water will be created at the site with the
purpose of providing habitat to aquatic bird species, reptiles, amphibians and
many other aquatics species. This area will also serve as a water source to the one

of the wetland mitigation area.

Area # 4 — Wetland Enhancement

It is proposed the enhancement of 16.73 acres of existing wetlands areas located
at the southeast and northeast of the property. In these areas no grading will be
implemented, and the enhancement will be achieved through the supplemental

planting of wetland trees.

b. Functions and uses proposed

1. Project — The purpose of this project is help to diminish the dwelling needs in
the Municipality of Humacao especially social interest dwelling for
persons with low income and of moderated prices for the average class

people.

2. Mitigations Areas — To serve as a biological functions as; production of the
food chain, habitat, nesting, a place of rest for the aquatic and terrestrial
species, increasing the biodiversity of the area. Also, it would serve as a
deposit area of rain and flood to ensure the water quality. After the
construction of the mitigation areas is concluded, the same will be

conserved in perpetuity by the legal Conservation Easement.

c. Past, present and proposed used of the mitigation area
1. In the past, these lands were used for sugar cane production.

2. At the present the lands in question are solitary, vacant and uncultivated.



3. After the construction of the mitigation area is concluded, the same will

be conserved in perpetuity by the legal Conservation Easement.

d. Acreage of wetland to be created

1. It 1s proposed the creation 5.7347 acres of wetland area inside the
property distnbuted adjacent to the two existing wetland areas inside the
property. One of the mitigation areas will count of 1.0306 acres and the
other one 0f 4.7042 acres.

2. It is proposed the creation of an open channel of 0.7072 acres that will
help to maintain and provide the hydrology for the existing wetland and
mitigation area located at the southeast of the property.

3. As part of the minimization process it was decided to maintain in its
natural state two wetland classified as drainage channel that flow
through the property including a 2 meters buffer for a total area of
0.5456 acres.

4. Also it is proposed the enhancement of 16.73 acres of existing wetland

areas which is more than 95% of the total wetland area of the property.

e. Ground Elevations at the mitigation site

1. 0to2%

f. Soils conditions
(Me) The Maunabo series consist of deep soils that are poorly drained and
slowly permeable. These soils formed in fine-textured sediment derived from
granitic rocks. They are on the river flood plains. Slopes are 0 to 2 percent. The
climate is humid tropical. The average annual precipitation is 87 inches, and the
average temperature is 79 °F.
In a representative profile, the surface layer is light brownish-gray,

mottled, strongly acid clay in the upper 4 inches and grayish-brown, mottled, very



firm clay in the lower 6 inches. Below that is gray and greenish-gray, mottled clay

and silty clay 29 inches thick. The underlying material is greenish-gray, very
friable sandy loam that extends to a depth of 48 inches.

These soils are fertile and have a high available water capacity. Runoff is

" slow. The soils are difficult to work, and they have been in pasture and sugarcane

for many years.

g. Existing hydrology

Through the property flow several drainage channels. Two of them (four
in total) will be maintain in its natural state to avoid impacts to these
ecological areas and to maintain the hydrology of one of the mitigation

area proposed.

h. Type of aquatic resource and functions of the proposed area for the mitigation.

1. The mitigation area will be created as forest and herbaceous wetland.
According to the wetland classification system is proposed the creation
of a scrub/shrub wetland, Palustrine (Cowarding, 1979), which will
include a mix of herbaceous and wetland trees. Among the species that
will be planted are: Pterocarpus officinalis, Annona glabra, Sthalia
monosperma, Canna glauca, Cyperus spp, Sagittaria lancifolia, among
others. This area will serve for the natural biological functions as:
production of the food chain, create news habitat for the terrestrial and
aquatic species, which at the same time creates an increase In the
biodiversity of the area.

2. The aquatic ecosystem proposed will be created as an open water area.
This area will increase the aquatic habitats m this particular area,
providing a high ecologic value and proper for the diversity of the

species that inhabits in these water bodies and wetlands.



3. The enhancement of the existing wetland areas includes the planting of

wetland trees species to increase the ecological values of theses areas.
Among the species that will be planted are: Pterocarpus officinalis,
Annona glabra, Sthalia monosperma, Enallagma latifolia, and

Erythrina fusca.

i.  Selection of the area

I

Consideration of the divider lines - The area chosen for the
compensatory mitigation project is found in the divider lines of the water
body impacted, guaranteeing its hydrology and by means of the
topography modifications enlarged the values and original functions and
at the same time, will guarantee an increase in the biodiversity of the

water body located in the divider lines.

. Viability - Accessibility to machineries, lands, mitigation and species to

be sown.

Ownership status — The project and mitigation will be property of VRM

Enterprises.

j. Provide written authorization for Corps personnel to enter the mitigation site.

1.

The requested written authorization is included in Appendix B. Our
personnel are also available to escort and guide any government

regulatory agency employee through the mitigation site at your request.



k. Goal and objectives for the mitigation area

1. Goal — That the mitigation area be ecologically sustainable, with values
and functions that exceed the existing prior the creation of the mitigation
area.

Objectives:

a. Increase the flora by establishing native, endemic, and desired
wetland plant species.

b. Increase the fauna providing a valuable habitat to support several
endangered and threatened bird species.

c. Improve the water quality

IL. Mitigation Plan of Job

a. Pre-construction

Prior to the delivery of any equipment, tools, machinery, work crews or
other materials to be used in the construction of the new mitigation areas; the

following requirements must be met.

1. Preserve/Conservation Area(s) Delineation

The boundaries of all areas of the Site to be retained in their existing
condition will be surveyed and clearly fenced to eliminate inadvertent
incursions by machinery, construction and/or personnel. The fence will be

located in the surveyed line and shall be six (6 feet) minimum height.

2. Equipment and/or any machinery storage areas will be identified and
means to prevent the accidental spill and escape of toxic and/or

hazardous substances.



3. If petroleum products (Diesel) are to be stored in the Site during the
constructions activities, these areas will be identified and a spill

prevention, containment and cleanup plan will be maintained in the site.

4. If nuisance species biomass that has been removed from the site is to be
stockpiled, a designated are for storage of these materials is going to be
established. To insure that the maintenance material does not find its
way back into the mitigations areas, it is to be located remote from soils

that may be used for such purposes.

5. Erosion control — During the construction phase, all the jurisdictional
areas will be protected by the implementations of methods of erosion
control as (staked hay bales, silt fences, turbidity barriers, ete) prior to
the earthwork startup. To these controls, it will be given the appropriate
maintenance, including the cleaning of the material that has been placed
in the lower areas and the reinstatement if it is necessary to avoid if an
extraordinary event occur, be dragged toward water bodies or other
areas. The silt fence and the turbidity bamer will be removed when
according to the inspection carried out by a specialist, it is determinate

that is no longer necessary, confirming that the area has been stabilized.

6. Security fencing and signage — Fencing required to restrict pedestrian
and vehicular traffic not associated with the construction of the site will

be installed prior the initiation of construction.

b. Earth Movement / Construction Phase

1. Weather Conditions — Construction are to be conducted under favorable
weather conditions and it will be paid aftention to the integrity and

effectiveness of all erosion and sediment control devices.



2. Care and Maintenance of construction machinery — It is the permittee
responsibility to insure the performance and reliability of all machinery
used on the site. Equipment found to be leaking fluids (oils, greases, or
other contaminants) will be removed form the Site and repaired within
the designated areas for such purposes. Spills or discharges of
contaminants within the Site are to be immediately controlled, cleaned
up, and contaminated material removed from the Site and disposed of in

accordance with all Federal and Local regulations.

3. Excess Matenal removed from the site will be disposed in the area
designated for this purposes. Removal and distribution of excess
material from the site will be in accordance with all Federal, and local

regulations.
c. Planting
1. It is proposed the establishment of 5.7347 acres mitigation wetland area and the
enhancement of 16.73 existing wetland areas. (See enclose — Location Map of the
proposed area) (See enclose — Mitigation Plan) (See enclose - Cross-section of the
Mitigation creation area) (See enclose -Open water areas for aquatic habitat)
2. Methods of construction, time and sequence.
1. Mitigation Timing
Remove of the fill material — 60 days
Planting phase — 90 days
** Approximately duration of 150 days**

3. Equipment (If applies)

Trangportation Vehicle



Digger (extra-size} to remove the fill matenal
Excavator

Truck

4. Source that will provide hydrology to the muitigation area

The mitigations areas will be adjacent to two (2) existing wetland
areas inside the property. An open channel is proposed to maintain
the hydrology of one of the mitigation area located at the southeast of
the property. The other mitigation area will have an existing drainage
channel which will provide and maintain the wetland hydrology. It is
expected to maintain a water level of approximately 6” to guarantee

the saturation and inundation for the mitigation area.

Also, in the mitigation area it will be installed a weather gauge to

document the precipitation data.

5. Elevations and slopes of the mitigation area
It will be established a mitigation area with a grading that will range from -18,
-9, -6, 0. It is expected that the lower section of this area will be flooded
during different seasons through the year. The up-land section will serve as a
berm that will ensure that the water flow trough the mitigation site and not for

the project.
6. Vegetation to be planted in the mitigation area
Area # 1 (23,200 square meters)
Trees

(2,600)

Pterocarous officinalis



Annona glabra
Bontia daphnoides
Stahlia monosperma
Enallagma latifolia
Erythrina fusca
Other wetland species

Herbaceous
(222,000)

Canna glauca
Cyperus haspan
Eleocharis spp.
Nymphoides indica
Cyperus giganteous
Sagittaria lancifolia
Scirpus validus

Other wetland species

Transitory zones

Tebebuia sp.
Cecropia peltata
Stahlia monosperma

Enhancement Wetlands
(4,500)
Pterocarpus officinalis

Annona glabra
Sthalia monosperma
Enallagma latifolia
Eryvthrina fusca.

7. Concessions for the natural regeneration of an existing bank of seeds or to sow.

a. Species to be planted should comply with the hydrology regions.
b. [deal Ph

C. Guarantee the soil conditions so that the growth is effective.



8. Plans for the harmful species control

a. If during the period between the mitigation grading is finished and the
planting begins, the area becomes infested with nuisance vegetation
species, the nuisance vegetation will be removed prior the planting. This
removal will be by hand to insure that roots and rhizomes are completely
eliminated from the area. If the infestation is extensive, then herbicide
treatment is going to be employed with subsequent removal of all biomass.
Herbicide application methodology 1s at the contractor’s discretion. 1t is
the contractor’s responsibility to make sure that herbicide application does
not adversely impact previously planted mitigation areas. All herbicides

are to be applied by an approved licensed applicator.

9. Measurement for the erosion control

a. During the construction phase, all the jurisdictional areas will be
protected by the implementations of methods of erosion control as
(staked hay bales, silt fences, turbidity barriers, etc) prior to the
carthwork startup. To the silt fence, it will be given an appropriate
maintenance, including the cleaning of the material that has been
placed in the lower areas and the reinstatement if it is necessary to
avoid if an extraordinary event occur, be dragged toward water
bodies or other areas. The silt fence and the turbidity barrier will be
removed when according to the inspection carried out by a specialist,
it is determinate that is no longer necessary; confirming that the area

has been stabilized.

111 Nuisance species control and maintenance

a. Materials and methods



1.

Following are maintenance methodologies that may be used solely or in

combination to effect nuisance/exotic species control:

1. Manual removal

2. Chemical/herbicide application. The use of approved herbicides
will be the most common nuisance species control
methodology. All applications are to be in accordance with the
manufacturer’s recommendations and under appropnate
weather conditions and applied by approved and licensed

herbicide applicators.

b. Construction maintenance

1.

Throughout the construction of the mitigation, it is necessary to
controlled nuisance/exotic vegetation within the property boundaries of
the site. Routine, monthly inspections of the site will be conducted to
detect the presence and quantity of nuisance/exotic species. Control
procedures are to be initiated when the levels of nuisance/exotic species
reach a point that they potentially pose a treat or their spread is likely to

pose a threat to mitigation area.

c. Post-Planting maintenance

Inspections of planted areas will be conducted to determine the presence
of nuisance species. This nuisance species levels should be less than
10% for which is very important to vigorously initiate and maintained
activities to reduce their cover in the fastest reasonable time shouid their
cover approach 5% in any area. If the percent cover of the total of these
species rises to 5% of the area, nuisance species control will be

instigated in the area within the following 30 days (or at the first



instance of suitable conditions after this 30 day period, if conditions are

not suitable during the period).

2. Each inspection and/or corrective action will be documented to be
included in the Monitoring Reports to be prepared for the Corps of
Engineers. These reports will include findings, recommendations, and
corrective actions planned and implemented.

d. Site emergency procedures

1. All site emergencies, whether man induced or “Acts of God” (including
but not limited to drought, hurricane, fire, earthquake, etc.) are to be
immediately documented.

IV.  Monitoring
a. Delineated plan for the management and maintenance of the mitigation area.

1. The monitoring process will be carried out every six months for the first
and second year; annually for the third, fourth and fifth years. The
purpose of this monitoring process is to:

1. Vernfy the soil conditions to guarantee the growth of the species.
2. Control of the harmful species.
3. If an extraordinary event occur (hurricanes, floods, or droughts) an

emergency inspection will be carry on to determinate the Action

Plan and to remediate the event effects.



b. Mitigation Success

1. The mitigation will be considered successful if in a period of five (5)
years a 90% or more of cover it is achieved, to guarantee that the
environment is one ecologically sustainable with values and functions
that exceed the existing prior the creation of the mitigation area,
providing a biodiversity in the area, with efficient aquatic habitat, to
guarantee an adequate place for nesting, breeding and rest for the aguatic

and terrestrial species.

¢. Protection of the area

1. The mitigation area will be maintained in perpetuity by Conservation

Easement

d. Contingency Plan, monitoring and long-term management.

1. The parties responsible to deal with any extraordinary event (hurricanes,
floods or droughts) it have not been established. To ours knowledge the
responsibilities go to the place owner until this is transmitted to a second

or third party.

2. The initial sows process will be:

1. Trees at three (3) meters of the center in the mitigation area.
2. Trees at five (5) meters of the center in the enhancement area.

3. Herbaceous at one (1) feet of the center

e. The trees to be sown should have a minimum height from 3 to 6 feet and it can
not be branched. It should have a straight growth, and there can not be infections

(plague)} (See enclose — Planting guides)



f. The initial inspection will be carried out after 30 to 60 days of the planting

process to submit to the Corps of Engineers a Compensatory Mitigation Post

Construction Assessment. Such inspection 1s with the purpose to observe:

9.

PRI NIV P S

Note the presence of nuisance or exotic species

Health and vigor of planted species, including evidence of water stress
Physical disturbances of the site caused by humans, animals, or natural
causes such as high water or wind.

Hardness

Possible plague that can affect the trees or the plants.

The loss of leaves in the trees is caused by the transplant

If it is necessary a remedial action will be taken applying chemical or
organic plant food and establishment of pH of the soil.

If there is not an effective adaptation or does not have any growth after 3
months of sown, it will be replace the species by another type that can
adapt better to the specific existing conditions in the area. (pH,

hydrology).

NOTE: When sows are seen to be affected by a plague, but this does
not cause the death of the plant, no action will be taken, since these
contribute in the alimentary chain. In the case that the death occurs,
(degradation), a product will be utilized approved by EPA for special
aquatics areas. Under no concept will be able to utilize biological

controls.

Provide a summary of the original mitigations goals and objectives, and

a discussion of the level of attainment of these goals.

10. Provide a summary of the results of a functions and values assessment of

the mitigation site.



11. Provide As-built drawings including a survey preformed by a
professional surveyor, showing the wetland boundaries, elevations,
vegetation planted.

12. Provide photographs of the mitigation area

2. In the case of presence of harmful species, it will be initiated a control

management as previously describe in Section III of this plan.

h. If in the mitigation area occur some damage, occasionally by extraordinary events
(hurricanes, floods or droughts), the affected area will be inspected immediately,
whenever the tume conditions permits it. After thirty days (30) it will be
determined the damages by erosion, sedimentation, or any another effect. After
repairing these damages, it will be determined the quantities of affected plants and

trees to begin the planting process.

1. Financial Guarantees

Accident insurance

j. Fulfillment Standards

Taking in considerations the area, vegetation, hydrology, and other aspects that

compose the mitigation area, we have established some standards of effectiveness.

1. Thirty days - The caduceus trees should have a growth in their sprouts of
Y4 to 2 inches. The herbaceous plants should be producing new sprouts
and/or leaves. It is natural to observe lost of leaves in the trees and/or
effects in the plants caused by the transplant.

2. Three months - The herbaceous plants should possess from six to twelve
stems and/or additional leaves and the ones that have an individual
growth should have from four to six leaves and have a cover range of

15% by square meter. The trees should have a growth of six inches in its



sprouts. During this adaptation period of the plants it is peculiar to
observe associated growth and/or harmful species.

Six months - The herbaceous plants should have an approximate growth
from 75 to 100% of their natural size, to guarantee their establishment in
the area. Besides, the area should possess a 25% of plants cover such as
associated species, in this way is guarantees the biodiversity, including
the fauna, which should show the efficiency of the mitigation as habitat
and nesting of the terrestrial species. The trees should have a growth
approximately nine to ten inches in its sprouts and have a size of
approximately of 6 feet.

(1) Year - The herbaceous plants should have their natural height
average. It can be observe a 50% cover of the species and an increase in
the fauna. The growing of the trees is slower than the herbaceous species
but they should have a caliper of 1.5 to 2.0 inches of caliper and a height
of 6.5 feet.

(2) Year — The herbaceous plants will maintain their height average,
besides producing new sprouts and/or seeds to guarantee the 75% of
cover of the place. The tree should have a caliper from 2.5 or 3.0 inches,
and a height of approximately 7 feet.

(3) Years - The trees should have a caliper from 3 to 5 inches, with
ramifications and an average height of 7.5 feet. The growth of the
herbaceous plants will be maintained constant, that is to say, its height
will be similar or equal to the previous year, for which will be more
notable the growth of the stems or leaves.

(4) Years - The same as the previous year, the trees should have a caliper
from 3 to 4 inches with 3 to 5 ramifications and have a height average of
8 feet. The growth of the herbaceous plants will be maintained constant
and should have a range cover from an 80% of the area.

(5) Years - The plants should have a range cover of a 90% or more in the

area and the trees should have reached an average height of 9-10 feet.



** These standards are subject to change on account of
extraordinary events out of our reach such as: hurricanes, floods or

droughts, etc.

This Mitigation Plan has been prepared to comply with the Guidelines 404 (b) (1), of the 404
Permit Applications to the United States Corps of Engineer, under de Clean Water Act.
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AUTHORIZATION LETTER
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August 6, 2007

Mr. Sindulfo Castillo

Chief, Regulatory Section
US. Corps of Enginneers
Fernandez Juncos Ave. #400
San Juan, PR 00901

RE: Mitigation Plan
Dear mister Castillo:

By the present, [, Jos¢ Valdés, owner of the property located PR-923, Km. 1.5, Buena
Vista Ward, Humacao, Puerto Rico; authorize representatives of the United States Corps of
Engineers and/or other state or federal agencies, the entrance to the property before mentioned,

for the purpose of inspection and/or venfication of the works to be authorized according to the

construction of the mitigation area.

Cordially,

Jose/Valdés

Enterprises
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Sowing Guides

1. Grade, Standards and Quality

The size of the trees to be planted shall be 3 to 6 feet, and shall comply with the grades,
standards and quality 90 days before being planted at the mitigation site. The minimum
grade for all trees and plant material to be used in the mitigation shall be sound, healthy
and vigorous, well branched, and shaped within pormal habit of growth, of proper color,
and densely foliated when in leaf. They should also have healthy, well developed root

systems, and shall be free of disease and insect, eggs or larvae.

2. Plant Material Designation
Plants to be used at the mitigation site have been classified under the following
designations:
a. Container Grown (CG)
b. Bare Root Equivalent (BR)
3. Container Grown Plants

Container Grown Plants, including those materials derived from tissue culture sampies,
are grown in containers large enough and for sufficient time for the root system to have
developed enough to hold its soil together firm and whole. For planting purposes, all
containers shall be cut and open fully, in such manner to avoid damaging the root system.
Container growth plants shall not be taken to prevent damage or dehydration to the root
system. A maximum of seven days between removal from the nursery and plant material

is watered sufficiently to prevent desiccation and/or other form of damage.



4. Bare Root Plants

These are plant materials removed from man-made wetlands, and transported to the
mitigation site as bare root plants, Provisions to protect this material, specially the roots,
shall be taken, and will be installed in the mitigation site within seven days from the time
of removal from the collection site. Plants designated as bare root spread at least one-
third greater than the equivalent balled and bur lapped plant; have well spread roots, and
are in general considered a healthy specimen of the species. All provisions to protect
them form drying out shall be taken, such as the use of moist straws or other materials
free of nuisance seeds, propangules, insects, pests and disease. Deciduous bare root
plants may also be used, but will be handled only when in dormant or stripped condition.
Any bare root plant with evidence of fresh growth prior to installation will be rejected for

use in the mitigation site.

5. Plant Substitution

A list of alternate plant material(s) species that can be substitute is found in the US
Department of Interior, Fish and Wildlife Service, National List of Plant Species that
occur in Wetlands, Caribbean Area (Region C) May 1988. This document will be used
until such time that a revised list is published by the US Fish and Wildlife Service
Substitute plant species will be of the same wetter indicator Category (as defines in the

above publication) as the substituted species.

6. Topsoil/Organic Enhancement

Topsoil is going to be used to plant the species; however, in some cases, fertilizer or
organic enhancement may need to be added to the soil. Such exceptions shall be

identified by JAT Wetland Research, Inc.



7. Fertilizer

When recommended, fertilizer shall be added during tree, shrub and/or herbaceous

installation. No broadcasting of fertilizers in the mitigation site will be performed.

8. Standard Planting Wrapping Material

When needed and used, wrapping will be first quality, heavy, waterproof crepe paper, or

other approved material manufactured for this purpose.

9, Wire

Will be used and appropriate, for bracing and gagging, and shall be pliable No. 12 or 14

gauge galvanized soft steel wire.

Periodic inspections of planted material will be performed to determine watering
requirements to ensure survivability of planted material. Ropes or other material on
which planting intervals marked will be used to ensure proper planting distances and
average spacing will be maintained for each planting unit. Spacing between individual
plants will vary by o more than 50% from the agreed upon center distance for species

with centers less than 76.2 centimeters. Basically, agreement is to norrnal human spaces.

Plants will be planted in holes no less than the size (3-15 inches) of the root plug and
conforming to the size of the root plug with ample space to accommodate addition of
topsoil/organic enhancement. Holes will be sufficiently deep that roots will extend to

dull causing shock and/or die-back.

10. Stacking and Guying of Trees

Stacking of trees shall be performed as necessary to ensure the stability of trees and

shrubs. For small trees and shrubs of less than 2.54 centimeters (1.0 inches) caliper, the



size of stakes and the method of tying shall be such as to rigidly support the staked plant
against damage caused by wing action or other effects. Trees larger than 2.54
centimeters and smaller than 5.08 centimeters (2.0 inches) in the ground it should be
extending to the crown of the plant. The plant shall be firmly fastened to the stake with
two (2) strands of No. 12 or No. 14 gauge soft wire, enclosed in rubber hose, or other

appropriate covering. The wire shall be nailed or stapled to prevent slippage.

11. Supplement Planting

Joint monthly inspections of the planted areas will be performed by JAT Wetland
Research, Inc., to check for plant survival using mutually agreed upon methods of
estimation. If the number of individuals of planted species fall bellow 85% of the
original number planted, that area will be replanted within the following 90 days (or at
the first instance of suitable planting conditions after a 90 days period). If conditions are
unsuitable during the period with sufficient plants to bring the number of plants present
back to the originally planted number. Reascns for mortality will be evaluated, and

adjustment or corrective measures will be implemented prior to any replanting.

12. Sources of Plant Materials and Seed

All plants materials and seed to be used in the mitigation site boundaries are to originate
from Puerto Rico (including the islands of Vieques, Culebra and Mona), accordance with

Commonwealth Agricultural Regulations.
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AMERICAN MATIONAL STANDARD

ANS] 2801888

Americanr Standsrd
for Nursery Stock

Section:
Shade and Flowering Trees

This gaction gpplies to plants ganerally gold to the
rotgil and landscape trade. For liner grades see
saction 6.

1.1 General spaciiications

1.1.9 Collpsr ond holght measuroment

In zlze grading balled & burappad shads tress
{(Types 1 mand 2), caliper shali tske precedencs over
holght, |In size grading belled & bunapped small
and flowaring troos (Types 3 and 4}, haight shall
take pracsdenca up to § isetf; tharasftsr, caliper
tekes precegencs.

In size grading bare root and container-grown rees,
helght shall take precedencs o & feet for Types 3
and 4, ang 8 feat for Types 1 and 2; thereafier, call-
par takes precedance.

in slza-grading trees grown in in-ground fabre bags,
calipar shall t2ke precedence.

Callpar of the trunk shall be taken & inches abave
tha ground up to and Iaduding 4-inch caliper zlza,
and 12 incheas abgve the ground for largser sizes.

seldom are trae trunks psrieclly round. Cailpsr
measurament may ba takan with “sloV” typa callper,
“nincer” typa caliper, or dlamater taps,

For purposas of simplicity, only one size per "grads”
will ba listed. That size will be the minimum size
sllowabte for thot grade and shall include plants from
that size up 1o bt notincluding the naxt iarger grads
stz

Example: Acar mubrumn, 2-inch calipar. This could
inciude Acar rubnmm celipering 2 Inches up lo but
not Inciuding 22 inches in calipsr, measurad &
inches abova the ground lina.

1.1.2 Molgit ef branshirg—sireot ireog

Bid specificatons for trees for sirest plantings shouid
spealfy the height to which tha tres should be fres

of branching. Haight of branching should bear a
relationship to the size and kind of tree, also, so
that the crown of the tree will ba in gosd balance
with the trunk as the tree grows.

Exsmples:

Acer plalanocides, 2in. cal., 1210 14 1, branches 8
to 7 R '

Quarcus rubte 3% in. cal., 14 to 18 #f., brenched 7
to 8 f,

Trees with agesnding branchss (exampie — Ulmus
gmericens and Tilja lomentega) may be branchsd
1 fool or more belaw the standard hslght and stil

provide proper cleerance, which [s the purposs of
this specifleation.

Taka calipar
measyrament
8 inchas above
ground level
It & inchos or
lgss,
i more, taks

s - 8t 12inches.

Figuro 1~ Csliger and branching hoight

1.1.2 Holght relatienchip te caliper by typon

It s racognized that climatic condilions In gifferent
sections of the country produce traes of differant
caliper-height proportions. Trees from one region
of the country may have less caliper in proportion
to height while tress from anciher section may have
greater calipar in propartion to height than shown



AMSI Z80--1986

in the following teble. The tablg shows the avarags

hnlght range and the maximum helghts permited
(Se=2 1.1.3.%).

1.1.3.1 Typo 1. Shods troas

Thne haight relationship to caliper. for most standsrd
shage troos, will ba as follows:

Tabio 1= Helghtesligor relatienshlp fay
Tyeo 1 shedo trano

1,1.3.2 Typs 2. Shedo treas

Traas of slower growth which will not usuaily attaln
the height measurement in rslation to caliper a8 |n
Type 1. The height, however, should not be less

than two-thirds tha height refationship gven for Type
1. (Ses 1.1.3.1)

Exomplaa;

Aescuius tHagnolle grandifiora
Cattls Myasa

Clsdrastis yiea Olas guropae

Fagus gyfvatica Quercus albsa
Keolrautaria Sorbus

Labumum Tilig cordata, T euchiora
Liguidarnbar

Typn 2 shada tross
Moazuroment

arading
= (sem 1.9}

'E(E:.aiTp—f-;r Averags Maximum

halght ranga height

[ "/%,\ii"l. S5to &R g f.

| %in. 6o 8l 10 fi.

11n. 810 10 f1. 11 R.

| eln. Bto 10 fi. 12 R

| 1ain 1010 12 &, 14 1.

1% tn | 1010 12 fi. 14 1,

2 1y 12 10 14 1. 18R

| 2% In 210 14 1. 16 &

EDY Vawisn | isw

3ve in, W 14 10 18 ft. 18 7.

A im. 1510 18 f. ' 22 f1,
t_;:);i; . 18 R, and up 28 L 4

Sizas under ong inch may ba calipared if dasirad.

Excrnnion:

Acay rubrum, A, saecharinum

Batulg

Cinmamemurn camphoers

Fraxinug amereana, F peanayvivanles, R uhdegi

Ginkgo

Gileditsia

Lidodendiron

Rlatgnus

Popiiug

Quarclg macreearpa, Q paluatns, Q. phellos,
Q. virginiana

Snlix

Tilla amoncanag

Lalkeva sarrata

ralgtion o
calipger must not be ko
then &3 that given in tablc
tor ype .

Helght In

Tako ¢callpar 8 In. above
ground level up lo 4 In.
i —— calipar slze. If moro,
—— el “ipke &t 12 In.

Flpues 2-Moasurament—
TYE® 3 ohngd ireos

1.1.3.3 Type 3, Bmell upright trenn

This is a broad group including small, uprght troes
which may be grown as single-stem planis, as
clumps, or a8 shrubs.

Up 1o 8 [eet, height shall be the governing maa-
suremant, Sizing shall bo in 1-toct Intervals.

At & feal and over, calipar takes precedence. A
Reight relative to caliper may ba speciied but shall
net bo consldsred In determining minimum dlam-
gter ball slzes.



For single-siom plants, the minimum relationship

tor haight, callper and brarching will usually ba a3
follnwe:

2 ., ¥ ln, csliper, three or more branches
3 A, s in. celipor, four oF mors branchas
4 R., % in. callpsr, five or more branchag
5 8., " in. callpsr, gix or more branches
¥s in. calipar, gaven or more branches

Eramples:

Arzar campestra, A circingtum
Corgis

Crataeglla

Halasla

Mzlus (most crabappies)

Frunus ceragifara Thundorcioud’
Frunis serruleta, B subhiriella
Fyrus calleryana “Whitshouas,' 'Gapliol
Styrax

Syringa raticulsta

Emaslt upright tre9s
TYEE 3

Single stemmad

s
2

I

s
/ -
//f

A
P

B or more branchos

Halght 5-8 (L
Calipar 11/16 in.

.-h-ﬂ-.".J_rl_a-

Tt

Flgure 3=Semall upright treos—
TyR3 =—singlo glommod

1.1.9.4 Typa 4. 8ol sproading reoa

This iz a broad group [neluding small, sprerding
traes of dwarl growih habh and eznain largm shrubs
grown In trag or multl-stern form.
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Up to & {s=st, Relght shall ba the governing maa-
surament. Slzing shell be In 1-foot intervals.

Al § fest and over, calipsr takes pracedenca. A
halght refative to caliner may be specified but shall
net be coneldered in determining minimum dlam-
oter ball sizes.

For single-gtem plants, the minimum branshing will
be 83 follows:

2 &, four or more branches

3R, five or more branches

4 ft. sevan or mors branches

3 #., eight or More branchas

Ysin. eaiipar, sight or mers branches

Exnmples:
Aser palmatum, A, griseum
Cornus
| Lagersiroemia indica
Liguatrum japonicyrn [tree forms), L. lucidum
Magnolia soulanglans, M. stsllala
Malus ssrgantl!

Fyrus calloryana *Bradiord,' 'Aristocrat’
Vibumum prunifolivm

Small spreading
trags

Type 4

Single stemmad

s

Height 5-8 t.
8 or morg branches

tveatod 70 1 e,

Figure 4=Small npreading traon—
Tyea é-—ningle slommad
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1,1.4 Troog for other uses

Trass for special uzes should be branched or pruned
Aaturally according to typs. Whara g form of growth
is desired which is not in aecordancs with 8 Ratursl
growth habitf, this form should be s¢ spedfigd.

Exnomplen:
Tut boek ar aheered — traes that have beean

oruned back so as to mulliply the branehing sfrue-
tuis and to dovelop 8 more formal eRaect.

Toolary — gheared or trimmad closely IR a formal
geomaifc pattern.

1.1.8 plulll-otem iresa

Mulli-stem trass ocour naturally in many genera, and
sther kinds may be grown muylti-siam In the nurs-
ory. Multi-stam trees may he further definad as
Ciump torm and Shrub form.

Clump form: Having two or more main gtems aris-
g from e reet crown or from the main trunk not
more than 8 Inehes from tha ground level, The main
stems shall have branching typical for tha gpacles
or culiivar.

Shrub form: Atres with mullipls stems arising from
he oot crown in the mannsr of a shrub.

Exnmelon:

Clump formu.

Acer ginnals, A. risbriim

Alnus glutinose

Amalanchler aavio

Halulg nigra

Caminus carolinlang

Carcis cangdansis

Ceormug allarnifells, C. florda
Coryliss avellana

Cralangus punclats

Fraxinug pannsylvanics var. lanceolals
Gisditsia tincanthos ingrils
Hamamells virginiana

Magnolia soulangiana, M. virginlana
Malus florbunda

Frunus padus

Svringae meliculata

Tia cordata, T, euchlora

Vitsurrvam plleatum, V. prunifelium

Ehrub form:

Amelanchier arborea, A grandlficra
Carmnus keusa, C. mas

Conviig smmnncana

(Coloneaster multificris

Cratzegus cordais, G, crus-galli

Harmamelis vemnalis

Legerstroemia Indica

Megriolia steliats

Malus sargenti

Prunys cislena

Syringa vulgaris

Viburnum lantana, V. lentage, V. opulue

1.1.5.1 Messurement of multl-sism irees

In siza grading muld-atem trass, haeight shall ba tha
govermning measurameant. Height shall be definad
A9 the measurament taken from the ground level to
the avarsge uppermost polnt of growth of the plant.

Slzes shsli be listed In 1-foot increments to § fas!
and 2-ool Increments thereafter. For purposss of
simpliclty, only ans slza per "grads” will ba listed,
Thel size will b the minimum size allowabls for that
grads end shall includa plants from that size up to,
but not including, the next larger siza.

Exsmpin: Acerginnala, 8" This would include Acer
ginnala 8 feat high up to, but not including, 7 test
high, from the ground lavel to the average uppsr-
most point of growth of the plant,

Atthough height will be the detsrmining factor, for
lsndscape spaciflcations other deflnltive measyra-
manis may be used to further "picturs” the dasired
plant. Such added factors as lhe number of stams
and plant width may be specified.

Tably 2-8all nlzos for multk-atem trons

Average Meight  |Minimum Dismaeter Ball
4fl 14 In.
5t 16 in.
8 f, 18 1n.
7f. 20 in.

. B f1. 22 in.
‘! i0R. 24 in.
12 fl. 28 in.
14 . 32 in.
16 . 38 in,
180, 42 in.
L 20 #1. 48 in.

Nota: Spacifisalions ior baling and burapping mull-
stam Irees with & sproading growth hab!t shall provids

for balis bne =ize fampar than sizes soacifiad abave faor
multi-sterm tross with asconding growih hablt,
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Haight

At e e = )

Fleuro B-Monsuromont—rmultl-otem tredn~—siump form and shrub form

1.1.8 BPalmo |

In siza grading palm trees, haight shail take praes-
denca. Eltheor of two heighls may b specified: over-
sli hgight or runk haighl.

Tree
height
5ol lavel l,

Trunk hsight

Orvereh halgi la the parmpendcuiar hakgnt from the ground
o the top of ?hm arc mads by the uppsamsest arching
frond with tha tres stamding in nature! postion.

Trumk height 18 measured from the ground iing to
the base of the heer leaf,

@0
zight

-

1 ——— s =0il lavel
i s LA

Pinnate polms

— e

Figuro &-Mossuromoent—pgalma

]
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1,1.7 Bpochmoen (Fea0

i

him recommandation for speclfication writers ap-
oiles to both geciduous and avergroen res. \When
“apaciman” irees are calied for In iandscaps BREG-
fimations, tho desired specimen charactenstics | &t
-5 staind, Including tieviationa from standard myfnl-
e for callpar, haight, fullness of branching,
irotball, ste. '

1.1.7.1 Barg opoelimon ed0

Tabls 3~Bex 5izo o1 oposimoen 17590
| Bav Slzo (Inshon) j
20 24 30 g A2 48 80
& Allmor (taehan)

[Growp |
| 1 R 2% 3 3% 4 Ak
Sroup !
{44 2 3 3% 4 Alh 5
"l'E?sréi:p I 7
{4 3% 2 2 3 3 A
Group 1V
1% 2 24 3 A% 4 AW
;-_7ﬂ_lp v - N
| 2 2% 3 3% 4 3 8
Eromplon:
earoug 1 Tipuana, Sophers, Ulmus parvifolia,

Fellrova, Parkinsonla

Sroup [ Acer, Alblzzia, Alnug, Eroyobotrys,
Cecrus, Celtis, Eraxinus, Liquidambar, Lirodsndron,
Maanola, Platanys, Populus canadensis, Prunus,
Lagaratrosmia

Sraup W Acar palmaturm, Botula, Corcis, Gupania,
Ervthring corniloleag, E. numesns, Fious retuga, F
rublginesa, (Giagko, Gledilsia, Jacerahdo,
¥omlnoutara, Nerurn olesnder, Bhotiala, Fistacia,

Pittzaporum uadulsium, Baphlolapsla, Fiug lancea,
Sohinus

Geaup 1V Acacia, Arbutus, Coralonis cinnamomum,
Ciesopis chllsasle, Euealyptus, Ficus florida, F
macrophylla, Hamehylium cafinim, Fynis, Quars,
Robinlz, Sallx umbraculifora

rmup Ve Envthring cefire, Moris, Fopulus italles,

Salix

0

1.2 Bars rool amc!ﬁ@@tﬂ@m

1,2.1 Nurswy growrn-—cpread of roots

Al bare root ireos shall have a well branched rost
systerm characteristic of the specles. The following
tebie rapresants the epproved minlmum root spread
for mursery grewn shade tress.

Tabie A-Bars root i7088

Calipar Averags hoight Minimum reot
Fange® apread
% in. Btcofl. 12 in.
Yain. §to B i8in.
1 In. 8o 10 R 18 1n.
vl Bt 10f. 20 In.
A, {092 R, 22 in.
1% in. 101te 12 i 24 1in.
2in. i2i0 381t 28 1n,
2¥2 m. 1210 14 R, 32 In.
[ ain 1410 18 . 38 In.

1.2.2 Collolod—8prond of restn

Troes collected from native stands or astablished
plantings must bs so deslgnated. The spread of
roots, bare oot collactsd trass, shall bs % greater

than the spread of ronts, bare root RURSAErY grown
(Table 4).

For the purposes of this stendard, treas collegted
trem wild or nelive stands may be consldored aurs-
gry grown whan they have besn successiully reos-
tmblished in the nurssty row and grown ungor rguy-
lar aursery cultural practices for & minimum of fwe
growlng segsens snd have atlaingd adequnte root
and tep growth (0 Indleate full recovery from trans-
planting IRto the AUraesy row.

1.3 Balllng and burlopplag sgeeilieations

Bnll slzos shnuld always b2 of & dismotor ond
dopin to prAceomenns crough of the fibreusn ord
fncding rost synlor B3 neesasery fer tho full
repvory of the plant.



itis roeegnized that balling of nursery grown stock
can be accomplished by hand dlgging or by me-
chanical devicss sspacislly designed for nursery
zonditlons. The use of digging machings is an ac-
canimble nursery praclics.

&Typ@l&de

1 Meanure calipar 1o find
! hall gize from table.

Dl@,mazm Dinmatsar

Flgurn 7-Meosromoni—ireos
1.3.7 Mursory grown

Tha following 1aple represents the recormmendsd
miAimum slzas of balls ter troos which are being
grown in the nurzory undar favorable growlng con-
dltiens and whleh Rave racaivad the propar cultural
traatment to dovalop 8 wsll branched root system.

Those speciilcations are for plants sither hand dug
or meching dug with the ball of garth v which thay
are growing.

Flants dug to spegcifications in the tabls should have
™o tn, mi< or starn_of the plant in ths eenter of the
Darth ball. A telerarcs of 10% of i diameter is the

maximum deviation allowsbls,

BErnnmplo: For a tres with a 30-inch rootball, the con-
tar of tha plant at ground lave! must bs within a cirgle
13 inchas from the cutar edge of the ball.

It i recognized that plants having 6 coarss or wide-
spraading root system bacause of ngtural iabi of
growdh, soil sonditien, Infraquant tranwl&nﬂaggga_ﬂ
i}ce or plants which are maved out of ssasen, would
require a bail In nxcass of the recommandsd sizas,
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FH 5":—% 3"%13 S"j
o= o= 30"

Figure E~Exemplae: trunk In
gontor of oarh ball

Table 5-83ll slzes—nursary grewn trees

Shado trees i Small rees j
Types § and 2 Typas 3 and 4

[ Calipar  Minimum Helght Minimum
girmaiaer {uplo &R diamelar
ball Calipar ball
(8 #1. & ovear)

\refes inchog FaoYinches inchos k
4 12 2 f. 10
Y. 14 I 12
) i5 4t 4
e 18 5 A 16
1% 20 ¥iin, 16
1% 2e i In. \E:]
2 24 Tk in. 20
] 28 i¥in. 22
3 32 R in. 24
3t 38 2V In. 28

4 82 A 32 7
4% 48 3% in. a8
54 ' 4 in. a7
Algin. 48
5in. 54
S5l in. 57
B8O 5in. 80
7in. 70
8inm. B

-

1.3.2 Collasiad

Itis gsneraily recognized that plants growing in thair
native state will sustaln a much more savere shock
when lransplaniad than the same kinds of plants
when nursery grown. |f collectad material is moved,
a congigerably larger ball than that recommsandad
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for transplanted nursery stock is reguired, because
of the unrostricted reot developmant and the vary-
ing eanditions of soll I which such material is found.

The minimum ball sizes shall be squat to thoss
epncifind (n Table 5 for the next larger size nursary
grown stock.

For the purposes of this standard, trees collected
from wild or native stands may be considered nurs-
zry grown when they have been succassiuly reas-
sbllshad 1P the nursery row and grown undsr regu-
lar nursery cuitural practices for 3 minimum of two
arowing seasons and have attained adeguate 1oot
and top growth to indicata full recovery from trans-
planting into the nursery row.

1.3.3 Plantgtion grawn .
Plants which havz besen systematically planted in
tariilz, triable soll which |s rslatively free of stongs
and foreign matier, but where plants have had a
minimum of gler-care.

Tivg minimum bali slzez shall be squal o those
apacifiod In Table 5 for tha nexd largser size nursary
grown 2isck.

1.2.48 Bnll deptha

Under ceraln =oll and ragional conditions, plants
have rool sysiems of proportion2tely 198s dopth and
graater cdlamatar. These require & mora zhallow
hut wider ball 1o proparly shcompass the roots.
Conversely, in othsr soils and In cartzin regions roots
dovelop greatar dopth and less spread, requiring
an excaptionzlly daeo ball which may be smeiler in
cdizmeter and greatzr In dapth than the size recom-
mandsd.

For the greater part of the country, ball depths will
carry tha following ratics:

Palls wlih elameters lass than 20 inchss — dopth
ot iozs \han 75% of dismstisr.

Balts with dismetsrs of 20 inches to 30 Inches In-
clusive — depih not iass than 65 %% of diemelsr.

Balls with diameters of 30 inchas to 48 inches in-
~lelve — depih not Isss then 80% of dlamater.

Balis with diametars over 48 inches will heve the
depth scaled down proportionately.

™, Dlamatar less than 20 in. Depth
not laza than 7%% of diamsler
for 3/4 of width

Diamater 20 to 30 in. Depth
not lasn than 68-2/3% or
/3 of width

T T

&)

Dinmeter 39 io 48 in. Dapth

G not less than 80% or 3/5 of
D4 width. Balls with = disrmeter
/' of 30 In. or more shouks be
drum-laced

Flgure o-Bsll denih: dipmater ratios

1.3.5 Burlanping

Burlap or othar suilable malsrlal shall compistsly
covarthe raat ball This wrapping shall ba befween
the e&rih ball and the lacing or b ing do-
Migs.

1.3.8 Ball aupperiing dovicen

Ball supporting deviges, such ag wirg baskets, shall
hold the ball s a firm, rigid condition.

1.4 Contalner grown npocifications

All container grown trees shall bs heaithy, vigorous,
weli rooted, and establishe 2 erin

they are growing, The of goed
guality and b in a healthy growing conditlon. A cen-
lainar grown tras shall have a weli-ostabilshed root

systom reaching the sides of the container to malr..
tain a firm ball.

All container grown lress aold In ¢ontainers shall
be graded by plam size (height or caliper desly-
nated) and coptainer size. The plant size shell ba
consistent with slzes speclfled in Section 1.1.3 of
this chaptar, and the contalner slze shall agres with
the contalner class teble on page # of tha Foreword.
Whan size grading rees in contalners, helght shall
lake precedsnca to B . for Typas 1 and 2 (shads
trees), and to 6 R. for Types 3 and 4 (small upright
and small spreading treas); thereafter, caliper takes
precodenca, Plant size refers to the minimum sizs
for each arado,




Unger certain climata condRlons and with esrtein
production methods and spacies that devg|op roct
systems mors quickly, containar sizes may bs ons
to soveral sizes larger than the minimurg listed
below, Likewise, speclos such g3 Balulz, t'cafyp-
tus, Salir, and Populus that develop height more
rapidly may be taller for 8 givan contalner sizs.
Dwarf and light growing varsties may be ons or
two gizes smaller than atandard for a given slze
container,

The comainer shall be sufficiently rgld to hold the
ball shape, srotacting the root mass during 8hip-
Ding.

The followlng table gives tres sizes and racom-
moendad mintmum container sizas.

ANSI Z80~1996

1.5 Balied and petied

Balled and potted plants are fisld-grown nursery
plants, dug with a ball of garh still intact In which they
ars growing, and which, In lleu of budapping, are
placed in 2 containar to retain the ball unprokan,

Ball sires shall always bs of 8 diameter and depth
to encompass enough of the fibrous and feeding
root system gs necessary for the full recovery of
the plant.

The minimum ball slze spacification tor "palied snd
potted” plants shall be the game 83 for "dallsd and
burdappsd” plants (Table 5).

Tohie 6=Cantalnor oizeon—irees

r———

i

. Traa haolght Tras caliper " Recommended mimimum 1
! 7 container size
[ —T‘ypes 1 & 2 N _‘Typas 3&s4 Types 1 & 2 Types 3 & 4
12 1A §2in. €1
18 . 18 in. 49
2 M. 2R #1
31t ? 3R #1
A% 4 . #2
5 {1 5 ft. 5
6 fl. 51 ¥ in. §5
78 1in. #7
8 ft. tVain. 1V i, 810
1Y% . 1A in. #15
; 1%, in. 1% in. #25
21n. 2in. _ #25
| ZFin 2% T ' N
e L L ]
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1.8 Prosessed ballcd

& processed balled shade or flowering tres is ona
chug bare root, while dormant, (o which a growing
radium 9 added around the roots lo form & ball
dzsigned to sustain plant growih.

in9 following tabla represents the recommoenged
minimum glzes of processed balls fer traas pro-
sassed by machine or hand.

A trees shall have o oot oystem which hss baen
raveloped hy propar cultural practicas.

Tnblo 7-Boll clzon—~precassod Balled teo00

Slngloisrsm tregs ( Sproading trees 1

| Types 1,2 Typed |
T Minimum Feight  Minirmum
Callpar diameter Calipar  dlameter
[ bazll bell
| “nehes TneFms Ezatinches  lnchop
II ‘A 10 2 R 10
[ % i0 3R 10
) 2 4t 12
iV 14 5 . 12
1vh 13 Y In. 12
i¥a 13 1. 14
7 20 1 . 14
24 20 V6. 14

a 28 §34 In. 18
|| E— | _

1.7 In-ground fabrc bag-grown

These specifications are {or shade and flowering
trees field grown in fabric bags, sommonty called
grow bags. Fabrc bag size specifications are pre-
vided on pags | of tha Forewerd.

The following table represents the recommended
maximum tree calipar for shads and flowerning trees,
(Types 1,2,3, and 4), and muftl slem trees, grown in
in-grourd fabrc bags.

Tablo B~Fabric bng slzea—treas

Maximum Mintmum
recammandad recommended
tres caliper {nbric bag slze
{(diametor)

1%in. 10 In.

74 In. . 12 A,

494 (. i4 in.

2 n. 18 in,

2% In. i8n.

3in. 20 In,

3Vhin. 22 In.

L 4 In. 24 In.




Nursmry plent conlalner or got slzes

M contajinzr-grown plant epacificalions based on the American Standard for Nurseny
Steck should refersnce both plamt slze and container size. Flant size takes prace-
donce, as it is the most descriptive rafarence point for beth buyers and sellsrs. Con-
(ziner sizz shoukd also bs stated, using the contsiner ¢lass ble shown balow,

"2 Amarican Standard for Nursary Stock container class tabla has been revised
io {1} ciassify containers bassd on volume; and {2) incorporale new containgr sizes
ihat havs becoms prevalont in the lrads, including five small plant containgrs ( #SF
1-2), as wall as H10, #20, and #25 sizes.

Tha fallowlng plamt container maxicnum and minlmum volumes are the iimits ree-
ormmandsd {or gach comtainar class:

r Containgr clngg Cortalner velums
Cubig inches Cubic centimoters
MiN . -=T&x, min.—msax,
1 SR 8.5-8.0 108-131
- B2P2 3.0-15.0 213248
HSPD 20.0-30.0 328492
HSE4 5183 838-1035%
] 15P3 83--136 1524-2228
. H) 152-25%1 24924115
2 320-474 5246-7770
ok 828-742 102B5~12184
| HE 7851742 1236020380
@7 : 13371780 21913=-20343
i #10 2080=-26468 2406043378
H135 27680658 45378680589
| 20 452051582 7403884457
{wes | E775<58ET %be‘ﬂ;‘ir—zazz;l
[

Vinclassifisd: Any containsr which does not fall within the abova specifieations,

I,

In-greund fabrie bag speellieations
acommanded minirmurn fabrle bag diametsra, depthe and cubic volumes ere Bs

=
f=1
[

follows: ) ¢
-ahric bag diemetzr Fabric bag depth Fabric bag volume ’

10 inchas 11 inchas B&4 cubic inchaes

. 12 inches 11 inchas 1244 cubke imehos

Q 14 inches 13 Inches 2001 eublc inchos

‘ 18 inchas . 13 Inchas 2814 cubic inchas

[ 18 inches 15 Inches 3817 cubicinches
20 inches 15 inthes A712 cubic Inchee
22 inchas " 17 inchas G462 cubic inchas

| 2ainchas 17 inches 7881 cubie inchge
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INTRODUCCION

El presente estudio arqueoldgico para 2l proyecto Palacios de Humacao en
Humacao, (fases IA-IB), fue realizado en el Archivo General de San Juan, la oficina de
Monumentos Historicos del Instituto de Cultura Puertorriqueta; la Oficina del Consejo de
Arqueologia Terrestre adscrita al Instituto de Cultura Puertorriquetia, la Biblioteca de la
Universidad de Puerto Rico, Seccion de Manuscritos vy Documentes, y la oficina de
Fotogrametria Aérea de la Junta de Planificacion de Puerto Rico.

Dicho estudio fuédisenado de forma que cumpliera con las regulaciones existentes
del Departamento del Interior de los Estados Unidos tales como el “Archaeological
Resources Protection Act.-16-U.S.C-470", el Protection of Historic and Cultural
Properties 36 CFR Part 800, y con la LEY NUM 112 del Estado Libre Asociado de Puerto
Rico, referente a la PROTECCION Y CONSERVACION DE LOS RECURSOS
ARQUEOLOGICOS TERRESTRES EN PUERTO RICO.

La fase IB del presente estudio tiene como propdsito el detectar sobre y bajo la
superficie del proyecto Palacios de Humacao, la presencia o ausencia de cualquier tipo
de material histdrico ¢ prehistorico de naturaleza indigena o colonial.

El proyecto Palacios de Humacao estd localizado en el barrio Buena Vista  det
municipio de Humacao. (ver Figura 1.01,y hoja 1/1 para Desarrollo Conceptual del

proyecto y foto GOOGLE para ubicacién drea proyecto con el pueblo de Humacao).

Dentro del &rea del proyecto Palacios de Humacao, no se localizd ninguna

estructura histdrica o residuo argueoldgico listado en el Registro Nacional de Lugares
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Histdricos segin los Archivos de 1a Oficina de Preservacién Historica Estatal de San Juan
o el Instituto de Cultura Puertorriquedia.

El municipio de Humacao estd localizado en la latitud N18:09':10"; Longitud
W05:51:40", en los llanos costeros del Este de la isla de Puerto Rico. El pueblo de
Humacao colinda con el municipio de Naguabo por el norte; Yabucoa por el sur; el Mar
Caribe por el este y San Lorenzo por el oeste.

El municipio esti constituido por el barrio urbano del Pueblo y los barrios rurales
de Antén Ruiz, Buena Vista, Candelero Abajo, Candelero Arriba, Catafio, Mabu y Tejas.
El Censo de los Estades Unidos de 2000 reportd una poblacién total de 46,8346 perscnas
distmibuidas sobre una superficie de 44.8 millas cuadradas.

Para propésito del presente estudio arqueologico se han establecido dos areas
Sensitivas de estudio.

1. Area de Estudio de Literatura: Barrio Buena Vista.
2. Area de Impacto: Estructuras o recursos culturales localizados dentro del area del
proyecto.

Un area de Estudio de Literatura se considera como aquella drea de planificacidn
mmediata del proyecto de construccién siendo en este caso el area del barrio Buena Vista,
y sus recursos culiurales existentes dentro del perimetro del barrio.

Un 4rea de Impacto es aquella area de desarrollo inmediato de construccién, en
este caso las 181.5 cuerdas del proyecto y las cuales podrian revelar la existencia de

posibles recursos culfurales dentro del desarrollo del proyecto.



3

El propésito y producto final del siguiente estudio arqueologico Fase 1A és
recopilar informacion histérica de modo que nos ayude a reconstruir el trasfondo historico
y prehistorico del municipio de Humacao en relacién al proyecto Palacios de Humacao
¥y como este proyecto podria afectar a los mismos.

DESCRIPCION DEL PROYECTO PALACIOS DE HUMACAO

La Empresa VRM tiene propuesto bajo consulta de ubicacion en la Junta de
Planificacién un proyecto para la construceidn de 948 unidades de vivienda en solares que
varfan de 250 m2 hasta 600 m2 en una finca de 181.5 cuerdas situada en el Barrio Buena
Vista del Municipio de Humacao.

Dicha finca colinda por el norte con terrenos de la Sucesion Roig; por el sur con
terrenos de Basilio Pérez Maldonado y varios solares de la Comunidad Buena Vista; por
el este con terrenos de la Eastern Sugar Corp, y solares de Basilia Rivera, Ruben Vazquez,
Ramén Vazquez, Braulio Vazquez y Jorge Ortiz; por el oeste con la carreiera P.R. 623
y solares de Basilio Pérez Maldonado, Juan Reyes, Sigrego Cruz y Benjamin Otero.

La prirnera fase en la porcion sur del proyecto constara de 496 unidades de interes
social en solares de 250 m2 que ocuparan 88.22 cuerdas de la finca y la segunda fase
tendra 452 unidades en solares basicos de 450 m2 en la pereidn norte de Ja finca en una
parcela de 93.33 cuerdas. En el proyecto se reservan como humedales 28.46 cuerdas y
para mitigacién a lo largo de la carretera P.R. 9273 un drea de 6.30 cuerdas.

TRASFONDO HISTORICO DE HUMACAO

Humacao, ciudad en el sudeste de Puerto Rico que tomd su nombre del Casique
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Macdo, quien con el con el casique Daguao fueron los dltimos en resistir, en la parte
oriental de la isla, a los espafioles.

Para fines del siglo 17, el territorio eclesiastico del Valle de Caguas comprendia
una sola iglesia, la del Pifial, v cuatro ermitas: la de San Sebastian del Barrero, la de La
Concepcién del Hato Grande de Las Piedras; la de San Miguel de Hato Grande, v la del
Dulce Nowmbre en fa Ribera de Jumacao,(Humacao).

Cuando Frav Ifizo Abbad visitd el este de ta Isla (1776), describio a Humacao de
la siguiente manera: “en la ribera del rio Jumacao a una legua distante del mar, esta la
igtesia de Jumacao, que es de ayuda de parroquia, junto a la cual se ven ruinas de un
pueblo, que quizas demolierdn los Caribes o los piratas”™.

El corto numero de vecinos de esta parroguia poseia todo el territorio que mediaba
desde Fajardo hasta Guayama. Esta aldea de Jumnacao fué aumentandoen poblacién y en
importancia y para el 1790 se solicita su segregacidn de Las Piedras.

La declaracion de pueblo y fundacion de la parrdquia independientemente, se
llevo a cabo en diciembre de 1793, El 7 de septiembre de 1881 se le concede a Humnacao
el timlo de Villa, y el 23 de enero de 1894, el titulo de Ciudad.

Segun las estadisticas realizadas por Fray Ifigo Abbad al villorio de “Jumacao”
en 1776, este generd el siguiente censo poblacional.

Hombres Mujeres Nifios Niiias
Blancos 105 87 198 193

Pardos 142 {15 225 239



Negros libres 7 - 4 12 12
Agregadas 141 116
Esclavos 21 100 - -

Don Pedro Tomas de Cordova, Secretario del Gobierno Espaniol en la Isla,(1823),
visitd el pueblo de Humacao para la décadade 1820, y en su “Memoria”, lo describid de
la siguienie manera: “Este pueblo esta situado en la costa este de la Isla, a una legua
distante de la costa. Se fundé en 1793, aunque algunoes le dan la antiguedad de 50 afios.

Corren por la jurisdiccion los rios de Humacao o Candelero, y el de Antdn Ruiz,
que desaguz al mar y las quebradas Mulas, Ranchos Viejos, la Zanja, Buena Vista,
Obispo, Palmarejo, Guanabanal, Collores, Catafio, Mariana e Iglesias, todas permanentes
y cuyas aguas descargan en los referidos rios.

En 1824 tenia de poblacidn 4,673 almas, v en 1828 llego el censo a 4,713, de
ellas 1,738 blancos, 1,695 pardos, 350 morenos, 55 agregados, y 415 esclavos. Varones
2.432 v hembras 2,251,

En 1830 nacierén 302, murierén 186 v hubo 28 matrimonios; 2 ahogados, 2
heridos y 1 temblor. Entre los vecinos habia 49 artesanos, 119 emigrados, 39 extrangeros,
2 medicos y [ interprete. Una escuela, 145 casas y 26 bohios en el pueblo; 148 casas y
150 bohios en el campo; y 27 tiendas y 20 ventorrillos.

La estadistica formada en 1828 presentd el siguiente cusiro: 35 trapiches de
madera, 6 de hierro, 9 alambiques, 148 cuerdas de cana, 210 id. de platanos, 178 id. de

arréz, 142 id. de maiz, 12 id. de tabaco, 11 id. de yuca y 72 id. de batatas.
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Para finales del 19, (1878) Humacao se habia convertido en un pueblo prospero

¥y de gran importancia. Esto se debid en gran medida al puerio habilitado para el comercio
general de importacidn y exportacion.Era ademas cabecérade los departamentos civil y
militar y del distrito judicial de su nombre.

Cuenta este territorio con 13,407 almas (1878). El siguiente estado demuestra el

nurnero de casas, bohjos, familias, escuelas y establecimientos comerciales de cada barrio.

BARRIO CASAS BOHIOS FAMILIAS ESCUELAS VENTORRILLOS
MABU 38 99 137 - -
COLLORES 62 100 162 ] -
MAMEICHE 54 98 156 - -
ANTON RUIZ LK) 217 317 - 2
PLAYA 63 106 163 1

RIO ABAJO 100 156 256 - s
BUENA VISTA 01 211 312 - 1
CATANO 33 5] 134 - 2
CANDELERD A, 37 63 100 i 3
CANDELARO AR &3 (e} 163 = 3
MARLANA 135 200 335 = 4
TEIAS 40 100 140 1 1

(FUENTE: M. Uberda y Delgado p268).

Se cultiva la cafia de azucar, de que existen diez haciendas con magquina de vapor
y cuatro con trapiches de bueyes, poca cantidad de café y frutos menores.

Hay en el pueblo una escuela superior y una particular de varones, una completa
y una particular de nifias. Existen en el mismo los siguientes establecimientos comerciales:

cinco bodegones, tres boticas, seis mercerias y treinta y una pulpesias.
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Cuenta una hermosa plaza, que es una de los mejores de 1a Isla, once calles (las
principales Santa Rosa y Rosario), una travesia y los edificios pablicos siguientes:
[glesia: Disputa el primer lugar entre las de la Isla, se termind en 1877, e umportd 48,000
pesos; el altar mayor es elegantisimo, todo de marmol, y costo unos 5,000. Seis altares,
que hay ademas, son todos ricos y de mucho gusto, asi como los ornamentos.
Cementerio: De mamposteria; no existen antecedentes ni & recuerda la fecha de su
fundacioén. Es un cuadrado de 42 metros. y tiene 30 mauseoleos y 50 panteones de familia;
habiendose ensanchado despues.
Consorcio y Carcel: Se termino su construccidn en 1849 e importd 26,470 pesos, es de
mamposteria, de dos cuerpos, el anterior de dos pisos y el posterior de uno. Este edificio
esta ocupado por las oficmas del Ayuntamiento, juzgado de paz, carcel y cuerpo de
guardia de ia misma.
Casa cuartel: Hermoso edificio de mamposteria, de un sojo piso, ocupado en su mitad por
el destacamento de infanteria y el resto por el puesto de orden pidblico v escuela elemental
de varones, fue construido en 1882 ¢ importd 30,000 pesos.
Hospital de San Vicente de Paul: Fabricado en 1867 e itmportd 5,600 pesos: es de
mamposteria, de un solo pise, con dos salones de doce metros de longitud por seis de
ancho, colocados a derecha e izquierda de la entrada y que estan destinados uno para
hombres y otro para mujeres: tiene ademas habitacién de conserje, cocina y dependencias
consiguientes.

Hospital de varidlogos: De madera, medio alto, en buen estado y con local para 24



enfermos.
leatro: De madera, mide 25 metros de frente por 15 de fondo.
Carniceria: Fué construida en 1866, importo 5,000 pesos, es de mamposteria y se
encuenirta en buen estado.
Matadero: De madera, en estado regular.
Cuartel de Guardia Civil: Ocupa una casa de propiedad particular en la calie de la Carrera.

Las vias de comunicacién de este pueblo son: la carretera de primer orden, en
plan, 2 Naguabo (unos 10 kilometros);el camino vecinal de carros a Yabucoa (14
kilometros), y la carretera a Piedras de 6 kilometros proximamente. Este pueblo sufrio
extraordinariamente en el huracin de 1825. (Ubeda y Delgado p270-271).

EL CATASTRO DE FINCAS RUSTICAS DE HUMACAO

Antes que se estableciera el Registro de 1a Propiedad en Puerto Rico, existian los
llamados Catastros de Fincas Rusticas y Urbanas, donde se registraban tanto las
propiedades rusticas como las urbanas. En el renglén de las “rusticas™ encontramos todas
las fincas fuera del nucleo urbano del pueblo, mientras que las urbanas listaban las
estructuras propiamente del casco del pueblo, que incluian los edificios de la
muunicipalidad, la iglesia, y casas de particulares.

La data hustorica que nos proporcionan los Catasiros de Fincas Rusticas de
Humacao, afio 1890, clarifican y depdran aln mas la data histdrica en cuanto al

poblamiento colonial de Humacao y en particutar el del barrio Buena Vista.. De la data

anterior pudimos observar que para 1890, en el barrio Buena Vista existian 39 casas y
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237 bohios , Cada una de estas estruciuras hay gue considerarlas como pequeiios “focos™

donde se generan recursos culturales, cada uno con sus respectivos “basureros”.

Principalmente, la investigacion historica levantada de los “Catastros™, estuvo
dirigida hacia el barrio Buena Vista , donde se deseaba identificar la habitacién humana
colonial distribuida dentro del barrio y que pudiesen arrojar alguna luz sobre los
propietarios de la fincas y el tipo de estructura que alli existia, si alguna. En otras
palabras, los recarsos culturales existentes dentro del perimetro del barrio.

No solo los Catastros de Fincas Rusticas nos ofrecen el nornbre del propietario de
ésia, sino tambien, el numero de cuerdas que ésteposée, el tipo de cultivo, y si existe 0 no
una estructura dentro de la finca, descrita esta como una casa, bohio ¢ rancho. A
continuacion la data hustdrica levantada del Catastro de Fincas Rusticas de Humacao ,

#143 . (A.G.P.R).

CATASTRO DE FINCAS RUSTICAS DE HUMACAO-BARRIO BUENA VISTA

FOLIO TOTAL DE CUERDAS CLASE DE CULTIVO FROPIETARIO OBSERVACIONES
24 24 frutos menores Dolores Wolkiers 2 bohios
126 3 pastos Blas Cruz e
153 34 frutos menores/pasto Tulian Cruz Tirado B
154 2 frueos menores/pasto D. Jose Cuadras e
153 11 pasios Inlian Castro e
156 95 frutos menores/pasto Jesus Carrasquillo —
157 33/4 frutos menores/ pastos Roque Carrasquillo —
138 1 pastos Estela Castro  —=ees
139 i pastos Mascimo Castro -
160 6 frutos menores/pasto Juzna Castro e
161 2 A pastos Leocadio Cruz ———
231 2 frutos menores/pastos Julia Diaz —
232 1Y frutos menores/pastos Miguel Diaz 1 bohio
233 5 frutes menores/pasto Juan Diaz e
234 8 pastos Pedro Davila 1 bohio
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frutos menores/pasto

fritos o

frutos menor
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108 menores/pasto
pasios

pastns/olros

frutos menores/pasto
frtos menpores/pasto
pastos

pastos

frutos menores/pasto
pastos

pastos

frutos menores/pasto
pastos

25 palmas de coco
frutos menores/pasto
frutos menores/pasto
pastos

pastos

frutos menores/pas
frutos menores pasto
pastos

frutos menores/pasto
frutos mepores,/ pasto
frueos menores/pasto
frutos menores/pasto
frutos menores/pasto
frutos menores/pasto
frotos menores/pasto
frutos menores/pasto
pastos

Cana'pastos

frutos menores/pasto
cafia/ frutos menores
frutos menores/pasto
pastos

frutos menores/pasto
pastos

frutos menores/pasto
frutos menores/pasto
frutos menores/pasto
frutos menores. pasto
frutos menores/pasto
frutos menores/pasto
frutos menores/pasto
pastos

frutos menores/pasto
fratos menores/pasto
frutos menores/pasto

Felipe Dhaz

Domingo Diax

Ramon Diaz

Maria Diaz

Eleuterio Felix

Jose A. Gurman
Amalia G. De la Torre

Suc. Domingo Cuzman

Andrea Gonzalez
Carmen Gonzales
Mionica Gar-:ia
Inocencio Guzman
Candido Guevara
Julian Geperi
Tomas Gonzalez
Mana C. Gonzalez
Juan Domingo de Jesns
Lorenzo Torres
Nicolasa Torres
Pedro R, Lopez
Pedro R. Lopez
Victoriano Lopez
Victoriano Lopez
Leocadio Lopez
Mamue] Lopez
Toribio Lopez
Benedicto Lopez
Andres Lopez
Manuel Lozada
Qcacio de Leon
Ceferina Liznaris
Juan Lopez
Carmen D. Lopez
Amalia Rios

Maria R. Monterosa
Fuan Monrerosas
Maria A. Mufloz
Climaco Monterosa
Y sidro Monterosa
Maria Jose Morales
Gregorio Montafiez
Sandalo Ortiz
Martinas Pou
Marcos Quinteros
Catalipa Quinteros
Manuel Guillas
Rosa R. Guadalupe
Felicita Roman
Francisco Ruiz
Gabino Robledos
Justo Robledo

I bohic

3 bohios

1 bohio

| bohio

1 bohio



fi36
657
658
659
6ol
61

6h8
762
763
764
765
766
767
799
39
840
841
842
943
q44
845
846
847
843
849
850
851
352
853
854
355
865

868

FUENTE: An
143~ 18590,

=D B B — — B N W e D

3=

=
T

-

L o— 0O W)

210

frutos menores/pasto
frutos menores/pasto
frutos menores/pasto
fruros menores/pasto
fruros menores pasio
fruros mendres) pasio
frutns menor e/ pasto
frutos menores/pasto
cafias

pastos

pastos

pastos

frtos menores/pasto
frutos menores/pasto
frutos menores/pasto
frutos menores/pasto
pAsIOs

frucos menores/pasto
frutos menores/pasto
frutos menores/pasto
frutos menores/pasto
frutos menores/pasto
pastos

frutos menores/pasto
pastos

pastos

pastos

frutos menores/pasto
cafia/frutos menores
pastos

pastos

pastos

cana/pastos

frutos menores/pasto
pastos

cafia/pastos frulos

pastos

Alafont Rodriguer
Jesus Rios

Bihiana Rivera
Geronimo Rivara
Maria Jose Rodriguez
Dorotea Rodriguez
Inocencio Rios
Manuel Rios
Casidos Rodriguez
Paula Rivera de Mas
Jose Rodriguez
Nicolas Sierra
Petrona de Santiago
Maria V. Surillo
Tomas Santana
Eduviges de Santiago
Vidal Sanchez
Samrnine Tolentino
Paula Vazquez

Jose Vazquez

Juan Vazquez

Juan Vazquez

Felipa Vellon

Concepcion Villamieva

Miguel Velloo
Dionicia Velion
Juan Vazquez
Pablo Vellon
Gregorio Yazquez
Candida Vellon
Agustin Vazquez
Agustin Vazquez
Eladio Vazquez
Juana Valles
Alejandro Vazquez

Sres Latimer & Co,

Avelina Rios

11

1 baohio

1 bohio

hivo General de Poerto Rico, Fondo Obras Publicas Catatro de Fincas Rusticas de Humacao #

Del estudio efectuado al Catastro, se pudo constatar que se registrardn un total de

103 fincas rusticas, donde se listaron 5 fincas cultivando cafia de azucar y el resto

cultivaba frutos menores y pastos. Se registraron 4 casas, 27 bohi os, 1 rancho, y una

Hacienda azucarera de nombre Buena Vista y Santo Olaya, propiedad de los Sres. Latimer
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& Compaiiia. De las 900 cuerdas que posefa esta hacienda, solamente se sembraban de

cafia unas 50cuerdas. Entre los edificios existentes de la hacienda se registran una casa

para maquinas, homallas, pulgueros, 2

ranchos bagaceros, toneleria y 4 bohios.(folio
865).(ver hoja CATASTRO FOLIO 865).

Como se observa en el tamafo relativamente pequeno de las fincas, estas se
podrian catalogar principalmente del tipo de “subsistencia”, y la gran cantidad de
“pastos”™ cultivados y registrados nos indican la existencia del desarrollo de la posible
ganaderia sobre el barrio Buena Vista,

El mumero reducide de estructuras habitacionales, eg, casas, bohios ,ranchos,

emuestran una deposicion limitada ¢ s recursos culturales tipo “basurero™
d' muesiran una ||;_-':'1 R1C10N ]II‘r‘I"|_:|'| 'h_': l.:" recursos |_|_|[|_ "||_ 5 l.[."i" DAsSUrero L;L';l_’,

podriamos encontrar dentro del perimetro del barzio, y/o dentro de la finca bajo estrudio

DESARROLLOS TEORICOS DE LAS CULTURAS
ABORIGENES EN PUERTO RICO
Los desarrollos tedricos de las culturas aborigenes en Puerto Rico han sido
ampliamente docurnentados y modificados por Chanlatte y Narganes en su publicacion
sobre el "Proceso y Desarrollo de tos Primeros Pobladores de Puerto Rico v las Antillas.
Segin Chanlatte y Narganes (1986), en los comienzos de la décadade los cuarenta,
el Dr. Irving Rouse, antrop6logo de ta Universidad de Yale, confecciona un esquema de
tiempo y espacio para explicar, segdn su criterio, los diferentes desarrollos aborigenes

antillanos, basandose en la tipologia cerdmica de los primeros pobladores insulares. Con
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autoridad el Dr. Froelich Rainey, de la misma universidad, propiiso una clasificacion
apoyada en las diferencias dietéticas, observadas en los grupos aborigenes que el estudié
en depositos residuales del Bo. Canas, Ponce; en Coto, Isabela y en Monserrate, Luquillo.
Al que considero més antiguo, por hallarse en los estratos inferiores con cerdmica pintada
y muchas evidencias de restos de "jueyes”, los denominé "cultura del cangrejo™ v a ka mas
tardia, una cerimica incisa, por la abundante presencia de caracoles marinos y riberenos,
le llam¢ "cultura de la concha™.

El Dr. Rouse presenta en su esquema dos grandes etapas culturales: una arcaica
y otra agricola-alfarera, representada por los Igneris o Saladoides, la cual subdivide en
cuatro periodos y varios estilos ceramicos. Rouse considera que de esa Gnica migracién
agroalfarera, procedente de Saladero en el Bajo Orinoco, Venezuela se produce una
evolucién unilinial, que da origen a los posteriores desarrollos culturales ostiones y tainos.
(Chanlatte/Narganes 1986.)

Durante casi cuarenta afios, este esquema fue la base fundamental para todas las
investigaciones arqueoldgicas antillanas. Hasta que en el 1981 los arquedlogos del Centro
de Investigaciones arqueoldgicas de la Universidad de Puerto Rico, comienzan a postular
nuevos esquemas culturales, como resultado de sus programas investigativos, sustentando
con evidencias arqueoldgicas, la presencia en Las Antillas de dos migraciones
agroalfareras y varios desarrollos locales.

Los esquemas introducidos por los arquedlogos del Centro de Investigaciones

Arqueolbgicas, presentan como poblacién inicial antillana, una migracién arcaica cuya
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procedencia aun es una incOgnita, seguida por dos agroalfareras a las que denominan
AGRO-1 o Complejo Cultural La Hueca y AGRO-II o Igneri (saladoide).
(Chanlatte/Narganes 1986).

Estos esquemas tedricos también contemplan la transformacién cultural de los
arcaicos en agroalfareros, o AGRO-II, etapa del periodo ceramoagricola donde se
producen los primeros desarrotlos locales antillanos (ostionoides, elenoides, maillacoides
y otros) mediante la constante interrelacion con los dos primeros pobladores agroalfareros.
Otros investigadores como el Dr. Ricardo Alegria, consideran que los ostionoides o
AGRO-IH, son el resultado de una migracién suramericana posterior a los igneris.
(Chanlatte/Narganes)

En su etapa tardia de desarrollo, los AGRO-I forman parte de lo que hoy
conccemos como fase taina o0 AGRO-IV, conjuntamente con las etapas mas tardias de los
grupos AGRO-IIL.

Del desarrollo posterior de los AGRO-II no hay evidencias arqueoldgicas muy
claras, lo que hace suponer que posiblemente se diluyeron en el tiempo o fueron
absorbidos culturalmente, en el suroeste y el oeste de Puerto Rico y en el este de la
Republica Dominicana, como una consecuencia de la explosién demorafica AGRO-III en
estas areas.

PERIODO ARCAICO
Los primeros pobladores de las Antillas, cuyo origen ain se desconoce con

certeza, aparecen alrededor del afo 5,500 al 3,190 antes de Cristo en Cuba, y 2,600 al
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2,000 antes de Cristo en la Repablica Dominicana. En Puerto Rico se han descubierto
depositos con materiales arqueolégicos arcaicos, en Cayo Cofresi, Salinas, 325 antes de
Cristo v en la Cueva Maria de la Cruz, Lioza, 30 afios después de Cristo.
(Chanlatte/Narganes).

Segtin las ultimas investigaciones arqueoldgicas en Puerto Rico relacionadas con
este Periodo Arcaico, han dernostrado la presencia de este grupo aborigen tan temprano
como 4,010 afios antes de Cristo en Angostura, Barceloneta, en Puerto Rico Ferro,
Vieques, con una antiguedad de 1,060 afios antes de Cristo.

Algunos estudios sefialan que el poblamiento arcaico antillanc procede de América
del Sur, usando la ruta de las Antillas Menores, mientras que otros sostienen que llegaron
de Centro o de Norte América, via Yucatan o Florida.

Estos aborigenes, a veces llamados preceramicos, mesoindios, ciboneyes y
guanahabateyes, vivian en pequefos grupos Tfamiliares organizados en bandas
semindmadas y probablemente, en algunos casos, relativamente sedentarios. Las
evidencias argeologicas obtenidas en los depositos residuales arcaicos (concheros) sefialan
que utilizaron intensamente los recursos naturales costeros, particularmente las areas de
manglares por su rica fauna. La economia estaba basada en la pesca, recoleccidn y caza.
La explotacidn de estos recurses naturates, probablemente fue ciclico o de tempeorada y
estacion. En las dreas o zopas de mayor riqueza en fuentes alimenticias, faciles de
obtener, estas bandas pudieron haberse sedentarizado. (Chanlatte/Narganes 1986).

El posible origen de la cultura huecoide (AGRO-I) se traza desde los Andes
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suramericano, considerindose como puntos de procedencia dos yacimientos de gran
antiguedad: tutishcaino (2000-16000 antes de Cristo} que se encuentra en las estribaciones
orientales de los Andes especificamente en Bolivia y Puerto Hormigas (3000 a 2500 antes
de Cristo) que esta localizado en la costa norte de Colombia. (chanlatte/Narganes).

El yacimiento AGRO-I miés representativo del desarrolio cultural huecoide, fue
descubierto en el surceste de la isla de Vieques, en terrenos de la finca Sorce, Bo. La
Hueca. Su cronologia es de 5 a 1540 después de Cristo (Chanlatte/Narganes).
Recientemente se ha descubierto otro yacimiento huecoide en Punta Candelero, Humacao
trabajado por Rodriguez con una cronclogia que se extiende desde el afio 170 antes de
Cristo al 245 después de Cristo (Rouse/Alegria pS7, 1990).

Los establecimientos poblacionales AGRO-I, se localizan cercanos a rios y
relativamente proximos a la costa. En Vieques la aldea huecoide esta compuesta por siete
depésitos residuales de viviendas, distribuidas en un semicirculo con la abertura del arco
en direccion al rio Urbano, que circunda el area arqueoldgica de Sorce y la Hueca.

LOS AGRO IT
(Saladoides-Igneris)

La tradicién cultural saladoide se origina en el Rio Orinoco, de Venezuela. Se
considera a Saladero, localidad ubicada en €l Bajo Orinoco, como el yacimiento cabecero
con fechas radio-carbonicas de 1,050 antes de Cristo a 350 después de Cristo.
Actualmente se halla en revisién. Otros yacimientos importantes de tradicion saladoide

se encuentran en las ribieras del Medio Orinoco, estos son: Ronguin con 355 D>C. y
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la Gruta con 2,000 A.C. y 655 D.C. En la costa oriental de Venezuela se encuentran
otros yacimientos saladoides, tales como El Mayal con 100 D.C., entre otros
(Chanlatte/Narganses).

Los depésitos residuales AGRO IT en la isla de Vieques, Puerto Rico, se han
localizado tanto en el area sur, como en el noroeste. E! yacimiento de mas relevancia en
esta isla se conoce como Sorcé y tiene fechas radiocarbénicas de 35 D.C. a 835 D.C.

En la isla de Puerto Rico los asentamientos AGRO II usualmente se localizan en
la zona sur y noroeste. Entre los méis destacados se encuentran Tecla, Guayanilla con 1
D.C. a 540 D.C.; Hacienda Grande, Loiza con 120 D.C. v Canas, Ponce (sin fecha).

La economia es de subsistencia, basada principalmente en la agricultura de la
Yuca amarga, donde probablemente se utilizarian otros tubérculosy posiblemente el maiz.

LOS AGRO I
{(Sub-Tainos, ostiones y otros)

Los asentamientos poblacionales antillanos identificados como AGRO III,
representan los desarrollos culturales locales. Esto es: las poblaciones arcaicas existentes
en las islas, no desaparecieron cuando estas fueron ocupadas por los primeros grupos
Agroalfareros procedentes de Suramérica (Chanlatte/Narganes).

A medida que las poblaciones arcaicas establecen contacto con los grupos
agroalfareros, se inicia un lento proceso de interrelacion posiblemente de orden
socioecondmico, mediante el cual los arcaicos adoptan algunas caracteristicas de los

patrones culturales que identifican a los nuevos habitantes.



18

Imicialmente y en términos generales, la dieta Agro Il estuvo basada en la
recoleccidn de moluscos, la pesca y en menor grado la caza, complementada por raices,
frutos, vegetales, recoleccidon de semillas y la incipiente produccién agricola, recién
incorporada a los medios de subsistencia arcaica (Chanlatte/Narganes).

su instrumentalidad principal fue elaborada en concha y en piedra, condicion de
tradicidén arcaica que se mantiene inalterable. Luego todo el bagaje cultural restante;
alfareria, adornos corporales, instrumentos de trabajo y otros, que los eleva al nivel de
los pobladores de la primera etapa del periodo agroalfarero, pertenece a los Agroly alos
Agro 1.

LOS AGRO-1IV
(Fase Taina)

Los Tain os o Agro IV es la Gltima y mas avanzada de las culturas aborigenes
antillanas. Representan la etapa cultural mas tardia de los desarrollos locales que integran
los Agro III y de las primeras migraciones agroalfareras (Agro [ y Agro II) ya adaptados
convenientemente al medio-ambiente antillano.

En Puerto Rico los asentamientos de los Agro IV han sido poco estudiados en los
Gltimos veinte anos, dandole mayor énfasis a la investigacidén de los Agro I o igneri.
Entre los pocos asentamientos fechados se encuentran Capa, Utuado (1270 D.C.) y Cayito,
Santa Isabel (1250 D.C.). (Chanlatte/Narganes).

Consideramos de interés sefialar que las numerosas evidencias arqueolégicas

obtenidas indican que los Tainos no representan una raza aborigen antillana especifica,
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sino un momento cultural, resultado de las interrelaciones humanas de grupos con origen
etno-linguisticos diferentes que coinciden en tiempo y espacio durante mas de un milenio
en las 1slas antillanas. (Chanlatte/Narganes).

Los asentamientos tipicos Agro IV o Tainos, hasta el presente se encuentran en
las zonas costeras de la isla, con excepcion de Capa, Utuado. Sus aldeas tambiénestan
localizadas cerca de rios, quebradas u otro tipo de fuente de agua potable.

(Chanlatte/Narganes).

HISTORIA NATURAL
TOPOGRAFIA:

El irea de impacto del proyecto Palacios de Humacao, se encuentra localizada
en la zona de vida ecoldgica conocida como Bosques HOmedos Subtropical, segin el
sistema de Holdridge de clasificacién. Todo su relieve es llano con elevaciones que
fluctian entre 11 y 24 metros sobre el nivel del mar.

CLIMA:

El promedio de temperatura en el area del proyecto se encuentra entre los 75 y 82
grados F. La precipitacion promedic anual es de 75 pulgadas.
SUELOS:

El tipo de suelo que predomina dentro del 4rea del proyecto es de la serie
Maunabo(Me). La serie Maunabo consiste de suelos profundos de poco drenaje y baja

fertilidad. Estos suelos poséenuna limitacion severa para cultivarlos debido a condiciones
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de pobre drenaje. Se necesita un sistema de drenaje complejo para ser utilizados.En un
perfil representativo, estos suelos presentan la siguiente estratigrafia.
0-4 pulgadas. Barro gris marrdn claro 10YR 6/2.
4-10 pulgadas: Barro gris marrén 10 YR 5/2.
10-15 pulgadas: Barro gris 3Y 5/1.
15-22 pulgadas: barro gris 5Y 6/1.
22-39 pulgadas: barro gris verdoso 5G 6/1.
39-48 pulgadas: lomico arenoso gris verdoso, SBG 5/1.
(Soil Survey of Humacao Area of Eastern Puerto Rico: p30).
RECURSOS CULTURALES DE HUMACAO

Los lugares historicos y prehistdricos reportados para el pueblo de Humacao
incluyen residuarios de concha y ceramica indigena, depésitos histéricos de cefﬁmicas,
porcelanas y estructuras historicas en ladrillo pertenecientes al siglo pasado.

La Oficina del Consejo de Arqueclogia Terrestre adscrita al Instituto de Cuttura
contiene un total de diez lugares prehistdricos y ocho lugares historicos reportados para

el pueblo de Humacao. ILos méas proximos al &rea del proyecto se describen a

continuacion.

CODIGO NOMBRE TIPO

H-F Punta fcacos residuario/conchas/ceramica aborigen
Y-A Punta Icacos residuario/conchas/ceramica aborigen

H-E* Punta Candelero residuario/conchas/ceramica aborigen
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H-D Punta Candelero residuario/conchas/ceramica aborigen
P-1 Morro de Humacao ceramica elenoide

P-2 Buena Vista ceramica elenooide/conchas

P-3 Rio Abajo ceramica elenoide/conchas

P-4 Rio Abajo ceramica Elenoide/conchas

Yacimientos Historicos:

H-1 Central El Ejemplo Central azucarera siglo xx.

H-2 Central Pasto Viejo Central azucarera siglo xx.

H-3 Hda. Buena Vista Hacienda azucarera siglo 19.

H-4 Colonia Mayo Colonia Hda azucarera.

H-5 Colonia Santa Terasa Colonia Hda. Azucarera siglo 19.
H-6 La Suiza Hda azucarera siglo 19.

H-7 Iglesia Iglesia Parroquial siglo 19.

H-8 Colonia El Cometa Colonia Hda. Azucarera siglo 19.

Otros yacimientos reportados por M.Rodriguez (abril 1990}, para el pueblo de
Humacao lo son el HG y el HH, depositos en la zona urbana de Humacao. El primero es
un deposito de ceramica superficial, v el segundo es un deposito de cerdamica y litica
precolombina asociada 2 monticulo. Igualmente en Punta Icaco, Rodriguez reportd los
depositos precolombinos HF y YA.

El deposito precolombino mas importante de la zona de Humacao los es Punta
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Candelero, ¢ identificado en los archivos del 1.C.P. como “HE”, Este deposito se
encuentra localizado al sur-este del area del proyecto. Este deposito ha sido trabajado
sistematicamente por el arquedlogo Miguel Rodriguez desde 1986 al 1989. En el mismo,
Rodriguez identificod dos componentes culturales asociados , une al Complejo Cultural La
Hueca, y el segundo al estilo Cuevas. En la hojaPUNTA CANDELERO 1990 se puede
abservar el area del yacimiento Punta Candelero y el irea que fue trabajada por
Rodriguez. Enel insertado “AREA DE MONTICULOS” se pude apreciar la localizacién
de las excavaciones extensivas realizadas por Rodriguez dentro de la peninsula de Punta
Candelero. Latopografia enelplano muestra la concentracion de los depositaluecoides
y Cuevas.
La fotografia de 1936 rmuestra el area de Punta Candeleros previo a los desarrollos
urbanos sobre el drea.. Ver hoja HUMACAQO 1946 para observar la distribucion de los
recursos culturales proximos al Aarea del proyecto.
ESTUDIOS ARQUEOLOGICOS PROXIMOS AL AREA DEL PROYECTO
Tres informes arqueolégicos fueron identificados conteniendo desarrollos urbanos
proximos al area del proyecto Palacios de Humacao.El primero fuérealizado por Eduardo
Questell (2003), para el proyecto “Lago Buena Vista”. Los resultados de éste informe
fueron negativos en cuanto a la presencia de recursos culturales. (Ver hoja Humacao 1946
circulo amarillo #1 para ubicacién estudio arqueoldgico de Questell).
El segundo informe fué realizado por Marlene Ramos (2006), para el proyecto

Parcela PP-9 Palmas del Mar. En este informe se identificaron materiales modemos, eg,
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vidrios, metales, y varios fragmentos de cerdmica aborigen y algunos caracoles. (Ver drea
#2 amarilla, en hoja HUMACAQ 1946 para ubicacion proyvecto)

El ercer ipforme tuérealizado por el autor (A Daubdn). en 1999 para el proyecto
Palmas Plantation. Los resultados de este informe fueron negativos en cuanto a la
presencia de recursos culturales. (Ver drea amarilla #3 en hoja HUMACAO 1946 para
ubicacién drea provecto. Todos estos desarrollos se encuentran al sur del proyecto
Palacios de Humacao.

En adicién a los recursos listados, se pudo identificar que la via del ferrocarril de
la cafia, asociada a las Centrales azucareras El Ejemplo y Pasto Viejo transitaba por dentro
de los terrenos del area del proyecto. Hoy dia dichas vias no existen y fueron removidas
durante [a década de los 1960,

ESTUDIO DEL AREA DEL PROYECTO MEDIANTE EL USO DE

FOTOGRAFIAS AEREAS ANTIGUAS

Previo a realizar ¢l estudio de campo al drea del proyecto, la parcela fuéestudiada
mediante el uso de un estereoscopio Wild ST-4, y un par de fotografias aereas de |os anios
1936 v 1962, con la finalidad de identificar estructuras antiguas que pudiesen pertenecer
a alguna hacienda antigua no detectada en los Catastros de Fincas Rusticas consultados.

En la hoja HUMACAO 1936 que preseniamos a continuacion se puede observar
el drea del proyecto(perimetro en bianco), durante ese momento histérico. Basicamente

se observa en primer plano que toda el area esta bajo cultivo posiblemente de la cafia de

azucar considerando las dos grandes centrales azucareras existentes en el municipio. Una
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seccion de la via del ferrocarril que conduce las cafias a la Central El Ejemplo se observa
en el perimetro nor-ceste de la parcela. No se observan estructuras dentro de la finca, por
lo que tenemos la contencidn de que estas fueron destruidas (de haber existido), para la
utilizacion total de los terrenos para la cafia. La vegetacion de bosques que reportan los
cronistas del siglo 18 y 19, fueron substituidos por el monocultivo la cafia de azucar.

Tambien se observardn gran cantidad de canales artificiales establecidos para
“drenar” el 4rea del proyecto de las lluvias e inundaciones de los montes aledafos a la
parcela. Estos montes se encuentran mayormente al Oeste de la parcela, y toda la
escorrentia  baja hacia la parcela inundandola, unide todo esto a la naturaleza de los
suelos descritos como de “permeabilidad lenta”. Hoy dia estos canales se encuentran
“sellados™ ya sea por deposicion de suelos y/o vegetacion, 1o que ha creado hoy dia los
“humedales” que observamos en el plano preparado por el agrimensor del proyecto. Estos
humedales son de creacion reciente.

La fotografia HUMACAO 1962 que presentamos a continuacién, muestra el irea
del proyecto en pleno proceso de “arado” de los terrenos. La antigua via del ferrocarril
detectada en la fotografia de 1936 habia sido removida, y el sistema de canales artificiales
se observa con mas claridad. No se observaron estructuras de ningun tipo sobre la parcela,
y la ttnica vegetacién existente ha sido un arbel que ha crecido en el perimetro sur de la
parcela. Al sur de la parcela se observa el crecimiento urbano de la comunidad Buena
Vista.

La fotografia satelital “GOOGLE 2006", muestra el irea del proyecto en las
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condiciones existentes del 2006, observandose el sisterna de canales previamente citados.
Las dos casas que se incluyeron dentro de 1a fotografia GOOGLE 2006, aunque
fuera del area del proyecto se registraron por su valor arquitectdnico, en adicion a que las
mismas sirvieron como puntos de referencia durante los trabajos de campo.
INSPECCION DE CAMPO FASE 1B

El plano utilizado en el proyecto Palacios de Humacao, fué preparado por la
firma Jose A. Melendez & Asociados. Se utilizé la hoja 1/1, escala 1:2500, para
realizar el estudio de campo IB, con la finalidad de establecer los trabajos arqueoldgicos
dentro de la parcela propuesta. Esta parcela del81.5 cuerdas posée una topografia de
contornos llanos compuestas de suelos de barros arenosos de color marrén, marrdn gris,
¥ marrdn oscuro.

La inspeccién de campo fase IB al proyecto Palacios de Humacao se limito a
un reconocimiento visual a todo lo largo y ancho de la parcela, unido este trabajo a un
sondeo con pozos de pruebas a travéz de toda la extencion del area del proyecto.

El trabajo de campo realizado sobre el Area del proyecto se efectud mediante el uso
de técnicas generales en agrimensura. El mismo se llevd a cabo mediante el uso de una
Estacion Total Nikon Modelo C-100, y prisma sensilla.

Los pozos de pruebas efectuados sobre el drea del proyecto se realizardn a
intérvalos de 50metros v los mismos se “amarrarén” a la Estacion “A” establecida a lo
largo de un camino existente ubicado en el perimetro norte de la parcela. (Estaciones A

a la J). Las estaciones K a la P se establecieron tambien a 50 metros de separacion
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ubicadas estas en el perimetro sur de la parcela. Igualmente tos transectos se realizarén
a una separacion espacial de 50 metros cada uno.(ver Hoja PLAN 1.01 para localizacidn
de los pozos de pruebas realizados, foto insertada para pozo tipico, y APENDICEI] para
REGISTRO POZOS DE PRUEBAS).

Los pozos de pruebas se realizar6n manualmente utilizando un “Post Hole
Digger”, o pala de corte doble con la finalidad de perforar el subsuelo y detectar la
presencia o ausencia de cualquier tipo de material cultural. Todo el material
excavado,(suelo), fuéexaminado sobre un cernidor geologico de 1/4 de pulgada. El suelo
excavado se clasifico como barro arencso v lomico arenoso de color marrén, marrdn
gns,y marrdn oscure. Enlahoja ILUSTRACION 1.01 que presentamos a continuacidn
se pueden observar los puntos méas salientes de la parcela bajo estudio. En la fotografia
01 muestra el kilometro donde se encuentra el camino que forma la colindancia norte del
proyecto, y rea de la concretera CEMEX (foto 02) proxima a la entrada. Las fotografias
03 y 04 muestran el camino de tierra que forma la colindancia norte y 4rea donde se
establecio la linea base norte. La fotografia 05 muestra el area de la linea base sur y
condiciones existente del terreno cubierto de yerbas de baja altura. La fotografia 06
muestra otro camino muy proximo a la colindancia Este de la parcela utilizado para
establecer la linea base sur. La fotografia 08 muestra una vista panorarmmica de gran parte
de los terrenos ubicada &sta en el kilometro 3.2 de la carretera estatal 923.

RECOMENDACIONES

Luego de analizar los datos pertinentes de la investigacién de campo,(fase IB), los
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cuales no demostrarén la presencia de algun deposito cultural precolombino y/o historico
sobre y/o bajo el drea del proyecto en forma estratificada o dispersc en superficie,
recomendamos se procéda con el proyecto segin lo pianificado.

Si cualquier recurso cultural fuese encontrado durante la construccidn, eg. entre
los pozos de pruebas, el constructor debera notificar de inmediato al Instituto de Cultura
Puertorriquefia de manera que se planifiquen nuevas pruebas arqueoldgicas en el area.

De tener fondos y/o garantias Federales el desarrollo de dicho proyecto, todo
recurso cultural encontrado durante la construccidn estari protegido por el Coédigo de
Regulacion Federal 36 CFR Parte 8§00.

Considerando que no se localizé ninguna propiedad histérica listada en el
Registro Nacional de Lugares Historicos dentro del area del proyecto, y por lo tanto,
ninguna sera afectada,recomendamos se prosiga con el mismo segun planificado.

Se recomienda que como medida para proteger cualquier recurso cultural que se
encuentre en areas no estudiadas, eg. ireas entre los pozos de pruebas, se notifique al
arquedlogo de este estudio para realizar inspecciones periddicas durante la remocion de
la capa vegetal del mismo, donde aplique.

Aunque la prospeccion del subsuelo resulto negativa, varios recursos culturales
fueron identificados sobre superficie a lo largo y/o préximos a los pozos de pruebas. El
grueso de estos materiales son de origen moderno, siglo xx. La siguiente tabla lista los

recursos culturales identificados.
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RECURSO

herradura de caballo
pedazo alambre de pua
capnéca de ron

fragmento de ladrillo
fragmento de loza blanca
fragmento de vidrio verde
fragmento de loza azul
lata de cerveza

fragmento de loza blanca
clavo de via de ferrocarrit
fragmento de metal
fragmento vidrio ambar
botella de cerveza
fragmento vidrio blanco
fragmento de madera
fragmento de metal

clavo via de ferrocarril
fragmento loza blanca

5 clavos de acero
fragmento de madera

UBICACION

entre el pozo 1y 2

a 2 metros del pozo 7

a 1 metro dei pozo 10
a 2 metros del pozo 14
a %4 metro del pozo 18
a 1 metro del pozo 19
entre el pozo 22 y 23

a 1 metro del pozo 39
entre el pozo 41 y 42
entre el pozo 44 y 45

14 metro del pozo 70

1 metro del pozo 86

2 metros del pozo 96
entre el pozo 101 y 102
a 1 metro del pozo 130
enire el pozo 140 y 141
a 1 metro del pozo 152
a ‘% metro del pozo 166
a | metro del pozo 170
a Y2 metro del pozo 174



APENDICE I

REGISTRO POZOS DE PRUEBAS
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POZOS

10

11

12

13

14

REGISTRO DE PRUEBAS

SUELOQ

barro marrén oscure (10YR3/6)
16mico arenoso gris (10YR &/2)

barro marrdn oscuro (10YR3/6)
dmico arenoso gris (10YR 6/3)

barro marrdn 0scuro (10YR3/5)
16mico arenoso gris (10YR 6/3)

barro marrdn 0Scuro (10YR3/5)
16mico arenoso gris (10YR 6/3)

barro marrbén 0scuro (10YR3/6)
lomico arenoso gris (10YR 6/2)

barro marrén oscuro (10YR3/5)
1émico arenoso gris (10YR 6/3)

barro marrdn oscuro (10YR3/5)
lémico arenoso gris (10YR 6/2)

barro marrdn Oscuro (10YR3/6)
lomico arenoso gris (I0YR 6/3)

barro marrdn oscuro (19YR3/5)
|6mico arenoso gris (10YR 6/2)

barro marrdn oscuroe {(10YR3/6)
lémico arenoso gris (19YR 6/3)

barro marrdn oscuro (10YR3/5)
16miico arenoso gris (10YR 6/4)

barto marrdn osCuro (16YRYS)
[omico arenoso gris (10YR 6/4)

barro marrén oscuro (10YR3/5)
lémico arenoso gris (10YR 6/4)

barro marrdén oscuro (10YR3/6)
lomico arenoso gris (10YR 6/4)

PROFUNDIDAD RESULTADO

O044cm
44-69cm

0-41cm
41-71cm

0-39cm
39-74cm

0-45¢cm
45-68cm

0-46cm
46-73cm

045¢cm
45-70cm

0-39¢m
39-67cm

0-38cm
38-69cm

0-42cm
42-76cm

0-40cm
40-69cm

0-39cm
39-74cm

0-45cm
45-81cm

0-48cm
48-73cm

0-46cm
46-74cm

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo
negativo
negativo

negativo
negativo

negativo
negativo



POZOS
15

16

17

18

19

20

21

22

23

24

25

27

28

REGISTRO DE PRUEBAS

SUELO

barro marrén oscuro (10YR3/4)
16mico arenoso gris (10YR 6/4)

barro marrdén oscuro (10YR3/4)
16mico arenoso gris (10YR 6/3)

barro marrdn oscuro (10YR3/4)
16mico arenoso 2ris (10YR 6/2)

barto marrdn 0scuro (10YR3/4)
lémico arenoso gris (10YR 6/3)

harro marrdn Oscuro (HYR3/S)
lomico arenoso gris (10YR 6/3)

barro marrdn Oscuro (10YR3/4)
lémico arenoso gris (10YR 6/3)

barro marrdén oscuro (10YR3/4)
16mico arenoso gris (10YR 6/3)

barro marrén oscuro (10YR3/5
lomico arenoso gris (10YR 6/3)

barro marrdn oscuro (10YR3/5)
[émico arenoso gris (10YR 6/2)

barro marron oscuro (10YR3/6)
16mico arenoso gris (10YR 6/3)

barro marrdo Oscuro (10YRy/S)
16mico arenoso gris (L0YR 6/3)

barro marrdn 0scuro (10YR3/6)
16mico arenoso gris (10YR 6/3)

barro marrdn oscuro (10YR3/5)
Iémico arenoso gris (10YR 6/3)

barro marrdn OSCuro (10YR3/5)
l6mico arenoso gris (10YR 6/3)

PROFUNDIDAD RESULTADO

0-54cm
54-72¢cm

0-52cm
52-69¢cm

045cm
45-73cm

0-53cm
53-73cm

0-55cm
55-83cm

047cm
47-76cm

0-52cm
52-70cm

0-50cm
50-73cm

0-47cm
47-72cm

0-43cm
43-70cm

0-45cm
45-69¢cm

(-35cm
35-69cm

0-38cm
38-70cm

0-44cm
44-69cm

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo
negativo
negativo

negativo
negativo

negativo
negativo

neganvo
negativo
negativo
negativa
negativo
negativo
negativo
negativo

negativo
negativo

31
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POZOS
29

30
3]
32
33
34
35
36
37
38
39
40
41

42

REGISTRO DE PRUEBAS

SUELO

barro marrdn 0scuro (i0YR3/3)
lémico arenoso gris (10YR 6/4)

barro marrdén 0scuro (10YR3/6)
tomico arenoso gris (10YR 6/4)

barro marrdn oscuro (10YR3/6)
16mico arenoso gris (10YR 6/4)

barro marrén oscuro (10YR3/5)
16mico arenoso gris (10Y¥R 6/2)

barro marrdn oscurc (J0YR3/6)
16mico arenoso gris (10YR 6/3)

barro marrdn oscure {10YR3/5)
16mico arenoso gris (10YR 6/4)

barro marrdn OsScuro (10YR3/6)
lémico arenoso gris (10YR 6/4)

barro marrdn oscuro {(10YR3/5)
16mico arenoso gris (10YR 6/2)

barro marrdén oSCuro (10YR3/6)
16mico arenoso gris (10YR 6/3)

barro marrdn oscuro (10YR3/5)
Iémico arenoso gris (10YR 6/3)

barro marrdén 0sCuro (10YR3/5)
16mico arenoso gris (10YR 6/2)

barre marrdn oscuro (10YR3/6)
Iémico arenoso gris (I10YR 6/2)

barto marrén 0scuro (10YR3/5)
1omico arenoso gris (10YR 6/4)

barro marrdn oscuro (10YR3/6)
[6mico arenoso gris (10YR 6/4)

PROFUNDIDAD RESULTADO

0-49¢cm
49-69cm

0-40cm
40-64cm

0-44cm
44-73cm

0-43cm
43-68%cm

0-3%cm
39-68cm

0-43cm
43-72cm

0-39cm
39-68cm

0-41lcm
41-70cm

0-46cm
46-66cm

0-39¢cm
39-69cm

0-40cm
40-74cm

0-39cm
39-61cm

0-38cm
38-66cm

04lem
41-65cm

negativo
negativo
negativo
negattvo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo



POZOS
43

45

46

47

48

49

50

51

53

54

35

56

REGISTRO DE PRUEBAS

SUELO

barre marrdn oscuro (10YR3/6)
1émico arenoso gris (10YR 672}

barro marrdn 0SCUTo (10YR3/S)
16mico arenoso gris (10YR 6/2)

barro marrdn OSCuro (L0YR3/6)
lémico arenoso gris (10YR 6/3)

barro marrdn Qscuro (10YR3/35)
16mico arenoso gris {10YR 6/3)

barro marrén oscuro (19YR3/6)
16mico arenoso gris (10YR 6/2)

barro marrén oscuro (10YR3/5)
lémico arenoso gris (10YR 6/3)

barro marrén 0scuro (10YR3/6)
16mico arenoso gris (10YR 6/3)

barro marrdén oscuro (10YR3/5)
l6mico arenoso gris (10YR 6/2)

barro marrdén 0scuro (10YR3/6)
10mico arenoso gris (i0YR 6/4)

barro marrén 0scuro (10YR3/5)
16mico arenoso gris (10YR 6/4)

barro marrdn Oscuro (10YR3/6)
16mico arenoso gris (10YR 6/4)

barro marrén oscuro (L0YR3/5)
lomico arenoso gris (i0YR 6/4)

barro marrdn oscuro (10YR3/5)
16mico arenoso gris (10YR 6/2)

barro marrén oscuro (10YR3/S)
lomico arenoso gris (10YR 6/4)

PROFUNDIDAD RESULTADO

0-44cm
44-65¢cm

0-37cm
37-61lcm

0-38cm
38-68cm

0-43cm
43-68cm

0-39cm
39-70cm

0-43cm
43-68cm

0-39¢cm
39-71cm

0-44cm
44-69cm

0-42cm
42-76¢cm

0-40cm
40-69cm

0-43cm
43-74dcm

0-45¢m
45-69¢cm

0-48cm.
48-71lcm

0-43cm
43-75cm

negatvo

pegativo

negativo
negativo

negativo
negattvo

negativo
negativo

negativo
negativo

negativo
negativo
negativo
negativo

negativo
negativo

negativo
negativo
negativo
negativo

negativo
negativo

negativo
negative

negativo
negativo
negativo
negativo
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POZOS
57

58

59

60

61

62

63

64

65

66

67

68

69

70

REGISTRO DE PRUEBAS

SUELO

barro marrdn 0SCuro (10YR3/5)
lomico arenoso gris (16YR 6/3)

barro marroén OsCuro (10YR3/6)
l6mico arenoso gris (10YR 6/3)

barro marrén oscuro (16YR3/6)
lémico arenose gris (I0YR 6/3)

barro marrdn oscuro (L0YR3/6)
lomico arenoso gris (10YR 6/2)

barro marron 0scuro (10YR3/6)
lémico arenoso gris (10YR 6/2)

barro marrén oscuro (10YR3/5)
16mico arenoso gris (10YR 6/4)

barto marrén oscuro (10YR3/5)
10mico arenoso gris (10YR 6/4)

barro marrén oscuro (10YR3/5)
lémico arenoso gris (10YR 6/4)

barro marrdn oscuro (10YR3/6)
16mico arenoso gris (10YR 6/4)

barro marrdn oscuro (19YR/6)
16mico arenoso gris (L0YR 6/2)

barro marrén oscurQ (10YR3/5)
lémico arenoso gris (10YR 6/4)

barto marrdn 0scuro (10YR3/5)
1émico arenoso gris (i0YR 6/2)

barro marrdén oscuro (10YR3/6)
16mico arenoso gris (IGYR 6/4)

barro marrén 0scuro (10YR3/s)
16mico arenoso gris (10YR 6/4)

PROFUNDIDAD RESULTADO

0-39¢m
39-64cm

0-37cm
37-63cm

0-45cm
45-70cm

0-47cm
47-712¢m

0-45¢cm
45-77cm

0-4Z2cm
42-70cm

0-39cm
39-74cm

0-44cm
44-72cm

0-48cm
48-76cm

0-39cm
39-69cm

0-43cm
43-8lcm

0-3%m
39-71cm

0-38cm
38-83cm

0-43cm
43-7T4cm

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo
negativo
negativo

negativo
negativo

negativo
negativo

pegativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo



POZOS
71

72

73

74

75

76

77

78

79

80

81

82

&3

84

REGISTRO DE PRUEBAS

SUELO

barro marrén oscuro (10YR3/6)
[émico arenoso gris (10YR 6/4)

barro marrdn 0scuro {10YR3/6)
l6mico arenoso gris (10YR 6/4)

barro marrén oscuro (10YR3/6)
lomico arenoso gris (1OYR 6/2)

barro marrdn oscuro (10YR3/5)
lémico arenoso gris (10YR 6/4)

barre marrdn oscuro (10YR3/5)
16mico arenoso gris (10YR 6/2)

barro marrén 0scuro (10YR3/5)
16mico arenoso gris (10YR 6/4)

barro marrén 0sCuro (10YR3/3)
10mico arenoso gris {10YR 6/2)

barro marrdn 0scuro (10YR3/6)
16mico arenoso gris (10YR 6/3)

barro marrdn escuro (10YR3/6)
16mico arenoso gris (10YR 6/2)

barrg marrdn oscuro {10YR3/5)
lémico arenoso gris (10YR 6/3)

barro marrén oscuro (10YR3/5)
16mico arenoso gris (10YR 6/3)

barro marrdn oscuro (10YR3/6)
l6mico arenoso gris (10YR 6/2)

barro marrdn 0scuro (LOYR3/S)
lomice arenoso gris (10YR 6/3)

barro marrdn 0SCuro {16YR3/5)
16mico arenoso 2ris (10YR 6/2)

PROFUNDIDAD RESULTADO

0-48¢cm
48-70cm

042cm
42-72cm

0-3%cm
39-75cm

0-46¢cm
46-74cm

0-37cm
37-69¢m

0-39cm
39-80cm

0-46cm
46-77cm

0-44cm
44-T0cm

0-39cm
39-76cm

0-45¢cm
45-72¢cm

0-43¢cm
43-Tdem

0-38cm
38-81cm

0-47cm
47-80cm

0-74cm
74-69¢cm

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negaiivo
negativo

negativo
negativo

pegativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

pegativo
negativo

negativo
negativo
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POZOS
85

86

87

88

39

90

91

93

94

95

96

98

REGISTRO DE PRUEBAS

SUELO

barro marrdén oscuro (JoYR/6)
16mico arenoso gris (10YR 6/3)

barro marron QSCuro (10YR3/6)
16mico arenoso gris (IOYR 6/3)

barro marrén oscuro (10YR3/6)
[0mico arenoso gris (10YR 6/2)

barro marrdn 0scuro (10YR3/6)
I6mico arenoso gris (10YR 6/4)

barro marrdn 0scuro (10YR3/6)
l6mico arenoso gris (i0YR 6/4)

barro marrdén oscuro (10YR3/5)
f0mico arenoso gris (10YR 6/4)

barro marrén oscuro (10YR3/3)
1dmico aremoso gris (10YR &/2)

barro marrdn oscuro (10YR3¥/S)
16mico arenoso gris (I10YR 6/4)

barro marrdn 0sScurc (10YR3/6)
lémico arenoso gris (10YR 6/4)

barro marrdn 0sCUro (10YR3/5)
l6mico arenoso gris (10YR 6/4)

barre marrén 0scuro (10YR3/6)
16mico arenoso gris (10YR 6/2)

barro marrdén 0scuro (10YR3/3)
lémico arenoso gris (10YR 614)

barro marrén oscuro (10YR3/6)
l6mico arenoso gris (10YR 6/3)

barro marrdn oscuro (16YR3/5)
10miCcO arenoso gris (10YR 6/2)

PROFUNDIDAD RESULTADO

0-38cm
38-67cm

0-37cm
37-80cm

0-45cm
45-77em

0-43cm
43-73cm

0-3%cm
39-63cm

0-43cm
43-80cm

0-3%¢m
39-73cm

0-39cm
39-73cm

0-42cm
42-76cm

0-40cm
40-6%9¢cm

0-45cm
45-80cm

041cm
41-6%¢cm

0-38¢m
38-80cm

0-39cm
39-77cm

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo
negativo
negativo

negativo
negativo

negativo
neganvo

negativo
negativo

negativo
negativo



POZOS
99

100

101

102

103

104

105

106

107

108

109

110

11

112

REGISTRO DE PRUEBAS

SUELO

barro marrdn oscuro (16YR3/5)
lomico arenoso gris (10YR 6/2)

barro marrdn oscuro (10YR3/5)
16mico arenoso gris (10YR 6/2)

barro marrén 0scuro (10YR3/6)
témico arenoso gris (10YR 6/2)

barro marrén oscuro (10YR3/5)
l6mico arenoso gris (I10YR 6/3)

barro marrdn 0scuro (10YR3/6)
16mico arenoso gris (10YR 6/3)

barro marrén oscuro (10YR3/5)
l6mico arenoso gris (10YR 6/3)

barro marrdn Qscuro (10YR3/5)
l6mico arenoso gris (10YR 6/2)

barro marrdn oscuro (10YR3/6)
lémico arenoso gris (10YR 6/4)

barro marrén 0scuUro (16YR3/5)
lémico arenoso gris (i0YR 6/4)

barro marrdén QSCUro (1GYR3/5)
10mico arenoso gris (10YR 6/4)

barro marrdn oscuro (10YR3/5)
16mico arenoso gris (I0YR 6/2)

barro marrdn 0scuro (10YR3/5)
l6mico arenoso gris (10YR 6/4)

barro marroén oscuro (10YR3/6)
16mico arenoso gris (10YR 6/4)

barro marrdn oscuro (10YR3/6)
lomico arenoso gris (I0YR 6/3)

PROFUNDIDAD RESULTADO

0-48cm
48-69cm

0-47cm
47-81cm

0-45cm
45-7T3¢cm

0-46cm
46-68cm

0-35cm
35-83cm

0-39¢cm
39-80cm

0-39cm
39-72cm

0-43cm
43-72cm

0-42cm
42-74cm

0-40cm
40-72cm

0-53cm
53-84cm

0-55¢cm
55-71cm

0-48cm
48-T7cm

0-47cm
47-69cm

negarivo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo
negativo
negativo
negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo
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REGISTRO DE PRUEBAS

POZOS SUELO PROFUNDIDAD RESULTADO
113 barro marrdn 0SCUro (10YR3/4) 0-5lcm negativo
l16mico arenoso gris (10YR 6/3) 51-68cm negativo
114 barro marrén Qscuro (10YR3/4) 0-4%¢cm negativo
16mico arenoso gris (l0YR 6/2) 49-7lcm negativo
115 barro marron 0sCcure (LoYR3/d) 0~45cm negativo
lomico arenoso gris (I0YR 6/3) 45-70cm negativo
116 barro marroén oscuro (10YR3/4) 0-3%cm negativo
1émico arenoso gris (10YR 6/3) 39-68cm negativo
117 barTo marrdn OSCuro (10YR3/6) 042cm negativo
16mico arenoso gris (10YR 6/3) 42-80cm negativo
118 barro marrén 0scuro (i0YR3/s) 0-53cm negativo
16mico arenoso gris (10YR 6/3) 53-80cm negativo
119 barro marrén 0scuro (10YR3/5) 0-5iem negativo
16mico arenoso gris (i10YR 6/3) 51-77cm negativo
120 barTo marrdn 0SCuro (10YR3/5) 0-49cm negativo
lémico arenoso gris (10YR 6/3) 49-79cm pegativo
121 barro marrén oScuro (10YR3/6) 0-47em negativo
lémico arenoso gris (10YR 6/2) 47-76cm negativo
i22 barro marrdn OSCcuro (10YRY4) (-5lcm negativo
lémico arenoso gris (10YR 6/2) 51-73cm negativo
123 barto marrdn oscuro (10YR3/4) 0-53cm negativo
1omico arenoso gris (L0YR 6/2) 53-T4cm negativo
124 barro marrdn oscuro (10YR3/4) 0-45cm negativo
16mico arenoso gris (10YR 6/4) 45-68cm negativo
125 barro marrdn Oscuro (10YR3/4) 0-52¢cm negativo
lémico arenoso gris (10YR 6/4) 52-69cm negativo
126 barro marrén oscuro (10YR3/4) 0-50cm negativo

lémico arenoso gris (L0YR 6/4) 50-69¢cm negativo



POZOS
127

128

129

130

131

132

133

134

133

136

137

138

139

140

REGISTRO DE PRUEBAS

SUELO

barro marrén oscuro (10YR3/4)
1émico arenoso gris (10YR 6/2)

barre marrén 0scuro (10YR3/4)
lomico arenoso gris (10YR 6/2)

barro marrén 0scuro (10YR3/4)
16mico arenoso gris (I0YR 6/3)

barro marrdn oscuro (10YR3/4)
lémico arenoso gris (10YR 6/3)

barro marrén oscurd (J0YR3/5)
l6mico arenoso gris (10YR 6/2)

barro marrén oscuro (10YR3/5)
lémico arenoso gris (10YR 6/3)

barro marrén oscuro (10YRY/s)
l6mico arenoso gris (I0YR 6/2)

barro marrdn Oscuro (10YR/5)
lomico arenoso gris (10YR 6/3)

barrc marrén oscuro (10YR3/5)
ldmico arenoso gris (10YR 6/2)

barro marrén oScurQ (10YR5)
1dmico arenoso gris (10YR 6/2)

barro marrdn oscuro (10YR3/5)
16mico arenoso gris (10YR 6/4)

barro marrén OSCUro (I0YR3/5)
16mico arencso gris (10YR 6/4)

barro marrdén 0scuro (10YR3/5)
lomico arenoso gris (I10YR 6/3)

barro marrdn oscuro {10YR3/5)
16mico arenoso gris (10YR 6/3)

PROFUNDIDAD RESULTADO

0-54cm
54-72cm

0-49¢cm
49-74cm

0-45cm
45-73cm

0-43cm
43-72cm

0-51cm
51-83cm

0-53cm
53-70cm

0-39¢m
39-72cm

0-44cm
44-76cm

0-32cm
52-76cm

0-50cm
50-73cm

(0-49cm
49-74cm

0-45cm
45-81cm

0-53cm
53-73cm

0-54cm
54-7dem

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo
negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo
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POZOS
141

142

143

144

145

146

147

148

149

150

i51

152

155

154

REGISTRO DE PRUEBAS

SUELO

barro marrén OsSCuro (10YR3/S)
10mico arenoso gris (10YR &/4)

barro marron oscuro (10YR3/5)
[6mico arenoso gris (10YR 6/4)

barro marrdn 0scuro (10YR3/6)
16mico arenoso gris (l10YR 6/4)

barro marrdn OsCuro (10YR3/6)
lémico arenoso gris (10YR 6/2)

barro marrén oscuro (10YR3/5)
lomico arenoso gris (10YR 6/2)

barro marrén oscuro (10YR3/5)
l0mico arenoso gris {10YR 6/2)

barro marrén oscuro (10YR3/5)
lomico arenoso gris (LOYR 6/3)

barro marrdn oscuro (10YR3/6)
l6mico arenoso gris (10YR &/3)

barro marrdn oscuro (10YR3/5)
16mico arenoso gris (10YR 6/2)

barro marrdn oscuro (10YR3/6)
[omico arenoso gris (10YR 6/2)

barro marrdn 0scuro (1GYR3/5)
16mico arenoso gris (10YR 6/3)

barro marrén oscuro (10YR3/S)
lémico arenoso gris (10YR 6/2)

barro marrOn 0scuro (10YR3/6)
l6mico arenoso gris (10YR 6/3)

barro marron Oscuro (10YRY6)
lémico arenoso gris (10YR 6/2)

PROFUNDIDAD RESULTADO

0-51cm
51-69¢cm

0-37cm
37-81cm

0-4lcm
41-73cm

0-46¢cm
46-73cm

0-49¢cm
49-80cm

0-52cm
53-70cm

0-3%cm
39-77cm

047cm
47-7dcm

(0-48cm
48-76cm

0-50cm
30-72cm

0-53cm
53-80cm

0-49¢m
49-8lcm

0-48cm
48-8lcm

0-54cm
54-74cm

negativo
negativo

negativo
negativo

pegativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

pegativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo



POZOS
155

156

157

158

159

160

161

162

163

164

165

166

167

168

REGISTRO DE PRUEBAS

SUELO

barro marrdén oscuro (10YRs/4)
16mico arenoso gris (10YR 6/4)

barto marrdn QsSCUro (1HYR3/4)
16mico arenoso gris (10YR 6/4)

barro marrdén 0scuro (10YR3/6)
1600ico arenoso gris (1OYR 6/4)

barro marrdn Oscuro (10YR3/6)
l6mico arenoso gris (10YR 6/2)

barro marron oscuro (10YR3/4)
16mico arenoso gris (10YR 6/4)

barro marrén oscuro (i0YR3/4)
lémico arenoso gris (10YR 6/2)

barro marrdn 0scuro ¢10YR3/3)
16mico arenoso gris (10YR 6/4)

barro marrdén oscuro (10YR3/5)
16mico arenoso gris (l0YR 6/2)

barro marrén oscuro (10YR3/S)
16mico arenoso gris (10YR 6/3)

barro marrdén oscuro (10YR3/5)
lémico arencso gris (10YR 6/3)

barre marrdn 0scuro (10YR/6)
lémico arenoso gris (10YR 6/3)

barro marrdn oscuro (10YR3/5)
lémico arenoso gris (10YR 6/2)

barro marrén 0scurc (LGYr3/s)
Iémico arenoso gris (10YR 6/3)

barro marrén oscuro (10YR3/5)
l6mico arenoso gris (10YR 6/2)

PROFUNDIDAD RESULTADO

O-44cm
44-67cm

O-47cm
47-T7cm

0-45cm
45-TTem

0-48cm
48-78cm

0-45¢m
45-73cm

0-53cm
53-80cm

0-54cm
54-72cm

0-44cm
44-73cm

0-54cm
54-76cm

0-56cm
56-79cm

0-52cm
52-73cm

0-45cm
45-81cm

0-54cm
54-73cm

0-46¢cm
46-68cm

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo
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POZOS
169

170

171

172

173

174

175

176

177

173

179

180

181

182

REGISTRO DE PRUEBAS

SUELO

barro marrdn 0scuro (10YR3/5)
[émico arenoso gris (10YR 6/3)

barro marrdn 0scuro (H0YR3/5)
{émico arenoso gris (10YR 6/3)

barro marrén OSCuro (10YR3/5)
lémico arenoso gris (I10YR 6/3)

barro marrdn oscuro (10YR3/6}
l6mico arenoso gris (10YR 6/3)

barro marrén 0scuro (10YR¥/5)
16mico arenoso gris (10YR 6/2)

barro marrdén oscuro (10YR3/6)
16mico arenoso gris (i0YR 6/2)

barro marrdén oscuro (10YR3/5)
l6mico arenoso gris (10YR 6/3)

barro marrdén oscuro (10YR¥5
16mico arenoso gris (10YR 6/2)

barro marrdn oscuro (10YR3/6)
16mico arenoso gris (10YR 6/3)

barro marron 0scuro (10YR3/S)
16mico arenoso gris (10YR 6/3)

barro marrdn oscuro (10YR3/5)
lémice arenoso gris (10YR 6/2)

barro marrdn 0sCurQ (idYR3/6)
16mico arenoso gris (10YR 6/3)

barro marrén oscuro (10YRi/e)
16mico arenoso gris (10YR 6/3)

barro marrén 0scuro (10YR3/5)
16mico arenoso gris {10YR 6/2)

PROFUNDIDAD RESULTADO

0-5icm
51-79¢cm

0-54cm
54-8lcm

0-55cm
55-77cm

0-53cm
53-78cm

(-55cm
55-80cm

0-49cm
49-80cm

0-54cm
54-77cm

0-49cm
49-7dem

(-44cm
44-76cm

0-40cm
40-79cm

0-46¢cm
46-80cm

0-45cm
45-68cm

0-52cm
52-80cm

0-S4cm
54-79cm

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

pegativo
negativo
negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo

negativo
negativo



REGISTRO DE PRUEBAS

POZOS SUELO PROFUNDIDAD RESULTADO
183 barro marrén 0scuro (10YR3/4) 0-54cm negativo
lémico arenose gris (10YR &/3) 54-77cm negativo
184 barro marrdén 0scurc (10YR3/4) 0-53cm negativo
16mico arenoso gris (10YR 6/4) 53-75cm negativo
185 barro marrdém oscuro (10YR3/4) 0-55cm negativo
[6pico arenoso gris (10YR 6/4) 55-79%m negativo
187 barro marrdén oscuro (10YR3/5) (0-4Scm negativo
16mico arenoso gris (10YR 6/4) 49-73cm negativo
187 barro marrén oscuro (10YR3/5) 0-51cm negativo

16mico arenoso gris (10YR 6/4) 51-74cm negativo
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