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INTRODUCTION

The purpose of this study is to identify and delineate the wetland and/or waters of the United
States present within the project area. The area is located in State Highway PR-~928, Km. 1.5,
Buena Vista Ward in the Municipality of Humacao, Puerto Rico and encompasses approximately

176 acres.

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

areas.

The wetland study including the soils samplings were conducted in February 2007. A plan view
of the junisdictional areas delimited was included in the Joint Permit Application for review.
However the wetland identification data sheets was not part of the JPA and for this, we are

submitting the Delineation of Water of the United States for review.

The U.S. Environmental Protection Agency and the U.S. Army Corps of Engineers issued

guidance on June 5, 2007, regarding Clean Water Act (CWA) jurisdiction following the U.S.
4



Supreme Court’s decision in the consolidated cases Rapanos V. United States and Carabell v.
United States (“Rapanos™). The agencies issued the guidance to ensure the jurisdictional,
administrative enforcement actions, and other relevant agency actions being conducted under the

CWA are consistent with the Rapanos decision.

As part of this JD we bave included the Approved Jurisdictional Determination Form for your

revision and approval.

METHODS
The wetland study was conducted following the technical standards and procedures

recommended in the Corps of Engineers Wetland Delineation Manual.

The project area was located in Soil Conservation Service (SCS) Soil Survey of Humacao Area

of Eastern Puerto Rico (1977) Sheet Number 34.

The field inspections were conducted as follow:

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

recorded and compared to the profile described by SCS (1977) for the area



‘The area around each observation point was inspected for wetland hydrology (Table 2) and the

dominant plant species within the study area were ded. Specics domil was mtilized to

determine the indicator stats of the dominant specics within Buena Vista Ward. Table 1 details
the definilions used for cach National Wetland Plant List indicator category. Under these

indicator categories and under normal ci areas dominmted by Faculmtive Wetland

Plant (FACW) are wetland and Obligated Uplend Plant (UPL) species 2re nol wellends, Arces

that are dominated by specics in the Facultative Plant (FAC) indicator category are sommally

considered the transition zonc and can be either wetlands or pon-wetlands. At those sited where
the soil hydrology criteria were met, the sitc was declared wetlands if more than 50 percent of
the dominant specics in each community were FAC, FACW, or OBL. Dominance by UPL and
FAC species was utilized a5 back up to the soils and 1o cstablish the limits of the wetland
delincation.

The data gathered was recorded on ficld data sheets.



RESULTS:

Vegetation:

The dominant vegetation for the upland and wetland areas is detailed as follows:

Soils:

a. Upland vegetation: Paricum maximum; Mimosa casta; Albizia lebbeck
b. Wetland vegetation: Mimosa pigra; Typha domingensis; Brachiria

purpurascens, Seshania sericea.

SCS (1977) identifies five soils mapping units within the study area and/or its immediate
vicinity: Coloso Silty Clay (Cr); Candelero Loam 2 to 5% (CdB); Candelero Loam 5 to 12%
(CdC2); Maunabo Clay (Me) and; Teja Gravelly Sandy Loam (TeE).

1.

Candelero Loam 2 to 5% (CdB) — This soil is on terraces and alluvial fans. Its profile is
similar to the one described as representative of the series, but the surface layer is 2 to 4
inches thicker.

Candelero Loam 5 to 12% (CdC2) — This soil is on alluvial fans and foot slopes. It has

the profile describe as representative of the Candelerc Series.

The Candelero series consists of deep soils that are somewhat poorly drained and slowly
permeable. These soils formed in moderately fine textured sediment derived from granitic
rocks. The climate is humid fropical. The average annual precipitation is 87; the average
anpual temperature is 77°F. In a representative profile, the surface layer is dark grayish
brown, extremely acid loam about 7 inches thick. The next layer is gray and yellowish
brown, mottle, very firm sandy clay loam 8 inches thick. Below that is greenish gray and
light greenish gray, very firm sandy clay loam 19 inches thick. These soils have a
moderate available water capacity and shrink swell potential. Runoff is medium.
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Ap — 1w 7 inches, dark grayish brown (10 YR 4/2) loam; weak, fine, granular structure,
very friable. slightly plastic; few, line rovts; few, fine black mineral grains.

Bl to 7 - inches — gray (10 YR 6/1) and vellowish hrown (10 YR 5/8) sandy clay loam;
fine purplish mottles; weak, coarse, subangular blocky structure; very firm, slightly sticky
and plastic; few roots; thin, discontinuous, gray (10 YR 6/1) films.

B21t— 11 to 15 inches - gray (10 YR &/1) and yellowish brown (10 YR 5/6) sandy clay
loam; weak, medivm, subangular blocky structure; very firm slightly sticky and plastic;
few roots; thin, discontinuous gray (10 YR 6/1) films on ped surfaces.

B22tp - 15 to 24 inches — greenish gray (3 GY 6/1) sandy clay loam; commeon, medium,
distinet, brownish yellow (10 YR 6/6) mottles and few, fine, distincl reddish brown

mottles.

. Coloso Silty Clay (Cr) — This nearly level soil is on flood plains. Its profile is similar to

the one Jeseribed as representative of t he series, but it lies at a higher elevation and is
less subject to flooding. The Coloso series consists of decp soils that are somewhat
poorly drained and slowly permeable. These soils formed in moderately fine textured
sediment of mixed origin. The climate is humid tropical. The average annual temperature
is 78°F. In a representative profile, the surface layer is dark-brown, slightly acid clay
Toam 9 inches thick. The next layer is dark grayish —brown, mottled silty clay loam 10
inches thick. These soils have 4 high available water capacity, moderate shrink — swell
potential and high natural ferility.

Ap-0 o 97 - dark brown (10 YR 4/3) silty clay loam; common, medium, fwint, dark
grayish brown mottles; weak fine subangular blocky structure; hard. firm, slightly sticky
and slightly plastic; commen fine roots; common krotovinas; few fine dark concretions;

common residue of burned sugarcane; slightly acid, sbrupt. smooth boundary.



B-9 to 19 inches — dark grayish brown (10 YR 4/2) silty clay loam; common, fine.
distinet, strong brown (7.5 YR 5/8) mottles and common, medium, distinct, dark
yellowish brown (10 YR 4/4) mottles.

€1-19 w 27 inches, gray (10 YR 5/1) silty clay loam; common, medium, distinet, dark
yellowish brown (10 YR 4/4) mottles and {ew, fine, prominent, red (2.5 YR 4/6) mottles.

. Maunabo Clay (Me) — This nearly level soil is on flood plains of the Maunabo and
Guayanés Rivers. The Maunubo series consists of deep soils that are poorly drained and
slowly permeable. These soils formed in fine textured scdiment derived form granitic
rocks. The elimate is humid tropical. The average annual precipitation is 87 inches, and
the average temperature is 79°F. In a representalive profile, the surface layer is light
brownish gray, mottled, strongly acid clay in the upper 4 inches and gravish browm,

mottled. very firm clay in the lower 6 inches,

Ap—0 to 4 inches - light brownish gray (10 YR 6/2) clay: few, fine, faint, strong, brown
(7.5 YR 5/6) mottles; massive very [rm, slightly sticky and plastic; common roots; few
[ine yuarte grains.

AlZ — 4 o 10 inches — grayish brown (10 YR 5/2) clay; common, medium, distinet,
strong brown (7.5 YR 5/6) moltles; massive; very finn, slightly sticky and plastic;

common ronts.

Alg — 10 to 15 inches — gray (57 5/1) clay: common, medium, distinet, yellowish red
(5YR 3/8) mottles; weak, medium, subangular blocky structure; very firm. slightly sticky

and plastic: common fine rwals.

B2g - 15 to 22 inches — gray (5Y /1) clay: common. medium, yellowish brown (10 YR
5/8) molles; weak, coarse, subangular blocky structure; very firm, slightly sticky and
plastic.



5. Teja Gravelly Sandy Loam (TcE) — This soil is on side slopes and ridetops. The Teja
senies consists of shallow soils that are well drained and rapidly permeable, These soils
formed in gravelly residuum derived from granitic rocks. They are on mountain side
slopes and ridetops. The climate is humid tropical. The average annual precipitation is 80
10 90 inches and the average annual temperature is 78°F. In a representative profile, the
surface layer is dark brown, very strongly acid gravelly sandy loam aboul 6 inches thick.
Below the layer is dark brown and vellowish brown, loose gravelly sandy loam 8 inches
thick. These soils have a low available water capacity and are somewhat dilTicull to work.
Bumnell is medium o rapid.

Al -0 to 6 inches — dark brown (10 YR 3/3) gravelly sandy loam: weak, fine, granular
structure; very friable, non-sticky and non-plastic; common fine roots and many fine

quartz grains; very strongly acid: clear, smooth boundary.

C-6 to 14 inches — dark brown (10 YR 4/3) and vellowish brown (10 YR 5/4) gravelly
sandy loarm, single grained: loose, non-sticky and non-plastiv; lew [ine toots; about 40%
by volume, anguler rock fragments; very strongly acid: abrupt, smooth boundary.

R-14 10 20 inches, hand, coarse-grained plutonic rock.

Hydrology:
The hydrology of the property is influence by three water channel that’s mainiains runoff and/or
storm water events allowing the cstablishment of wetland areas. The waters flow from the West

to the East side of the property until reaching the Humacao River.



CONCLUSION:

According to the section 404 of the Clean Water Act, the jurisdictional arcas present in the
property are limited. The study revealed that through out the property exists, upland und wetland
areas. According to the Nationsl Wetland Inventory of the Fish and Wildlife Services, the
wetlands present in the property are identified as Freshwaler Emergent Wetland classifies as

“Palustrine Emergent Persistent Temporarily Flooded™ area, which complies with the critera’s:

hydrology, vegetation and soil. The arcas arc ited in the map enclossd
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TABLE1

FIELD INDICATORS FOR HYDRIC SOILS

. Organic Soils

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

el

1listic pipedons

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

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

4. Aquic or Peraquic Moisture Regime

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

5. Direet Observation of Reducing Soil Conditions

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

&. Soil Colors

The colors of various svil components are often the most disgnostic indicator of hydric
soils. Colors of (hese comp are infl 1 by the freq and duration of soil
saluration, which leads gleyed (gray colors) or will have bright motiles (rust eolored
spots) and/or fow matrix chrome. The soil matrix is the portion of the soil that has the
predominant color.




TABLE 1
(Continuation)
FIELD INDICATORS FOR HYDRIC SOILS

7. Soil Appearing on Hydric Soils List

Using the National Technical Committee on Hydric Soils (NTCHS) criteria for hydric
soils the NTCHS has developed a list of hydric soils. Listed soils have reducing soil
conditions for a significant portion of the growing season in major portion of the root
zone and are frequently saturated within 12 inches of the soil surface.

8. Iron and Manganese Concretions

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

9. Indicators of Coarse-textured or Sandy Hydric soils

a. High Organic Matter Content in the Surface Horizon
b. Dark Vertical Streaking of Subsurface Horizon
c. Wet spodosols

d. New Sandbars
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TABLE2

FIELD INDICATOR FOR WETLAND HYDROLOGY

A. Primary Indicaiors
1. Visual observation of immdation
2. Soil ssturstion within 12 inches of the soil surface
3. Water marks
4. Drift line
5. Sedimem deposits
6. Dreinage pattcrns in wetlands

B. Secondary indicators (Al Jeast two dary indi 5 ired)

1. Oxidized oot ch 1 Erhinoriates’ ding living roots within the upper

12 inches of the soil.
2. Water-stained leaves.
3. Local soil survey data.

4. loc-neutral test
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Anmarics:




Map Unit Neme

(Saries and Phosel Me Drinage Class pd S

Fieia Oose
Taxonomy (Subgroupy. Tropaguepts Contrn Magoedt Troe? By DO
Seofeg Descmsiony
fgirex Coler Mewie Coiges MoDR Abuscance Teste, Cororesiors.
(ected)  Hodeom 0 PhowelbMomn 00 MewsiMosn 0 SosCostox 2020 Sseew e
o8 10YRER 75SYRSE
518 sY51 5Ys® o

Hydric Soil Indicators:

L Histosal O  coneretions

O Histiz Ezipedon [ High Grmenic Contant in Surtacs Layer in Sanzy Sails

O susfi: ogor 0 Grganic Streaking n Sandy Sols

L] Acuic Maisturs Regima [ Listed an Local Hydne Soils List

] Recucng Conditions [ Listed on Nasionat Hydde Sois List

] Gleyed or Low-Chroma Caloss [0  otme Explain in Remasks)

= =

muerﬂu-wm_n

HpSrSnY Vepataten Prasand? Bes s (Crack FCheck)
Weliond Hydrsingy Pres=f? Eves Do

Hydns Sois Prese? Bes [No B thiis Sompiing Poin: Wiehin 3 Welong?  [Pves [ Mo
(k.
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m e kR

Percent of Dominant Species that ane DOL. TACW &r FAG
| . {axcuding FAC:). 100%
Hermanks:

HYRROEQEY
[ Recorsest Dot (D = Aoty S
[ steam. Lake, o Tite Gnage Piiniey Maiation
O asnes Prxcsogres B semee
Oher

gtz Otussrvatunte.
Dol of Sustfsce Ve =)
Depth 1o Free Water in P ny




SOILS

Map Unit Name

Wetland Hydrotogy Present?
Hydric Sails Present?

Xyes [No
XYes [INo

(Series and Phase): CdB Drainage Class: pd
Field Observations
Taxonomy (Subgroup): Tropaguepts Confirm Mapped Type? Myes [INo
Profite Descriptions:
Depth Matrix Color Mottle Colors Mottie Abundance/ Texture, Concretions,
(inches) Hotizon (Munsell Moist) (Muasell Moist) Size/Contrast Stoucture, ete,
0-6 10 YR 4/2
6-18 10 YR 6/1
Hydric Soil Indicators:
[ Histosot L] concretions
] Histic Eplpedon ] High Organic Content in Surface Layer in Sandy Soils
|:| Sulfidic Odor D Organic Streaking in Sandy Soils
[ Aquic Moisture Regime DX Listed on Local Hydric Sails List
[0 reducing Conditions [0 Listed on National Hydric Soils List
{1 Gleyed or Low-Chroma Colors [3 Other (Bxplain in Remarks)
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present? BdYes [OiNo (Cheek) (Check)

Is this Sampling Point Within a Wettand?  DXYes [ No

Remarks

Approved by HQUSACE 3/92
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DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Palacios de Humacao Date: Febrero 2007
Appticant/Owner: Empresas VRM County: Humacao
Investigator José A Torres / JAT Wetland Research Inc. State: Puerto Rico
Do Nommat Circumstances exist on the site? Kyes [ONa Community ID:
Is the site significantly disturbed (Atypical Situation)? OyYes XiNo Transect iD:
Is the area a potential Problem Area? Clyes [XiNo Plot iD: 8
(If needed, explain on reverse.)
VEGETATION
Dominant Plant Species Stratum Indicator Dominant Ptant Species Stratum Indicator
1. Brachiana pumpurances G FACW 9.
2 Paspalum virgatum G FACW 10.
3 11.
4. 12.
5. 13.
6 14.
7 5.
8 16.

Percent of Dominant Species that are OBL, FACW or FAC
(exciuding FAG-). 100%

Remarks:

HYDROLOGY

] Recorded Data (Describe In Remarks):
D Stream, Lake, or Tide Gauge
[ Aerial Photographs

|:| Other

] No Recorded Data Available

Field Observations:

Depth of Sudface Water: G0.)
Depth to Free Water in Pit (in.)
Depth to Safurated Sofl: @in))

Wetland Hydrology Indicators:
Primary indicators:
fnundated
Saturated in Upper 12 inches
Water Marks
Drift Lines
Sediment Deposits

Drainage Pattems in Wetlands

ndary Indicators (2 or more required):
Oxidized Root Channels in Upper 12 inches
Woater-Stained Leaves
Local Soif Survey Data
FAC-Neutral Test
Other (Expiain in Remarks)

S

DOODO0§ 00000

Remarks:




WMag Unit Naroe:
(Saces anc Phasel Me _ Druinage Clsex opd
y Tropaquepts Carstrm Wacoes Tyoe? BHres [IMo
Profiie Descrotors
Deotn Mhateix Coier ‘Mome Colos Moo ASSasno Texure Concetors.
_ o8 10YR4H SE———
s . BYSy SYS® — = =
Mydile Sl Indicatars:
[ Histeset [0 concmtions
[ Hiatie Egipedon L] High Organic Gontant In SUriece Layer in Sandy Scils
O suskie ocee [0 crganic Stresking in Sancy Sois
] aguic Moisturs Regime B Lsted on Local ydric Sois List
[ Resucng Conditians [ Lsted on Malional Hydric Seis Lt
[ Gieyed or Low-Chmma Golors OO cther (Exptan in Remars)
Fomaks
WETLAND DETERMINATION
Hromotyc Vegetston Pressrr BYes O (Cek) | fr—
Veetans riysrmisgy Pemee? Bres Dwe :
e Sois Brm? Eves OMe lkus-wamw-h-w Bves One
EN .

‘Approved by HOUSACE 392
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1887 COE Wediands Delinegtion Manual)

: Palacos de Humaczo Do Fahearn 2007
VRM Coury. Homacea
| rvecgmer ~ JoEA Tomes/JATWeSrdResesschine.  Swe PwBer
DS Normal Crmumatances, st o the sie? By e Cormrmusiy €
e
e e

_Sramm Irafictor
Paroent of Dominant Species thal are OAL, FACW of FAC =
(enchoding FAC. @%
Remane:
HYDROLOGY
i
i N S S — Nistor Hyroogy Isgomors.
O mreer 1 o Tt Gmge T e
[ masint Poctngrapie. g S—
Omer [ Setecated in Upper 12 inches
[ e Recomies Data Avaistie O weater Mo
- [0 oetumes
[0 Seomen Depests
Ftdd Olmenatiors:. O anpmy o Welands
‘Secontary NSO (I or moe mxured)
Depeth of Surbace Water n} [0 Omoced Root Channeis in Upper 12 inches.
[0 WaterSwined Losves
Depth 1 Free Water i PIC (i} O Locsl Soil Sunvey Data
O #ac-Neutal Test
Depth to Saturated Sof: _finy [ Other (Explaen m Remaks)




soiLs

Map Unit Nama.
{Borins and Phassl Me Drairage Clasa. od
Fieie) Obseramtions. o
Taxanomy Tropaguepts Cenfirm Mappes Type? Hves [mo
Profile Dencrosors
Mgtrx Coior Mome Colors Metie Aburdance) Texuse, Conoutons.
(retes,  Hemsmn MomciMonn  (Mowel Mos) SuwCorms Strecum o
(X 1Rz 15YRSS
&18 s5Yst 5Ys8 .
iyt Sed immegnney
O vetms O conomsien
O #ease Eppoden [0  +agh Orpasic Conters in Surface Layer in Sanoy Sois
0 sumoe ocor O  Omenc Svesking ie Sardy Sois
O aque osaue Repme [ Liswe on Locst Hyans Sols L
O Rausing Congtions I tistoc on Matonst Hyonc Sois List
[ Gityod or Low-Chmms Colors [0 Other Explsin in Romass)

WETLAND DETERMINATION

Hydrophytic Vegatation Pressnt? Oves Elmo (Check)

(Chesk)
Wettand Hydralegy Prasent? OYee Eno
Hydte Sails Prasse? Bves ONa s Eris Samping Paint Within 3 Watiaea? [ Tres e
|
Ramarky




o Palacics de Fetvem 2007
Emprasas VRM : Hesracan
o 4 José A Torres / JAT Wetians Research inc. Pueno Foe
oo = ” BHres D
L = Ove= Bw [Transect D
s e e & poteesisl Probiem Ama? Oves Ehc P T - w
ﬂ_ﬁmng}_
VEGETATION
ML = -
___Dominant Pisnt Species. Statn Indicstr | Dosmisart Plant Specios _Sstem _ baficmor
1 Panam maonmam G FACU [9 =
2 . ] N {m o o
3 P [tl. ¥5 E===
& i3 -
LS 13, o o
8, = w_
R 15, =
L | i o
Parcant of Deminanl Species Bl are OBL, FAGW or FAG
ding FAC-), 0%
Remarks:
HYDROLOoT
[ Recented Do Desmme = Bemaal. T ——
Stream. Lske. o Tk Guge Py Insicaters:
[ ena Protograces g —
Oome [ Sstueated in Upper 12 Inches
O Mo Aot Dot Aot O st baws
LS e e e | O oaiees
O Secmen Depoais
Fag Oosenamons [ Dxsinage Petems in WeSianss
Sewmncay InTC®on [ ot Mo moures]
Dopth of Surtace Water _m) [ Owsses Foot Chaanes in Lipper 12 Inches
O wester-Stained Loaves
Desth fo Free Waterin P =) [0 Locsl Soil Survey Data
O Fac-Neutsl Test
Depth im) [0 Gther (Explain in Remarks)
Remarks Ni&




Mag Urs Name
(Sanes and Phasa) _ Me Drairage Class: pe
P € -

Tasomorry (Suogram) Tropaguepts ~ Confien Macoed Type? Hres Oke
Prome Descopsons

Sep Mzt Color Moo Testwre, Concresiors.

Houos = phesefMon) (Mol Moh SawiCon Suctee et
08 WYREZ 75YRES o
518 sYsn 5YsE

Hyang Soi Indicators:

O Histosat O concrstions

] Histic Esipedon ] igh Geganic Content in Surtacs Layer in Sandy Sails

L] Suidic Odor [ ongarsc Streaking in Sandy Soks

L Asuic Maisture Regime [  Listed an Local Hydric Salls List

O mesueng conitions [0  wsted on Nationa Hydsc Sais List

[ Gieyed or Law-Chroma Caiors [ Ottwer Expiain in Remarks)

i i =
WETLAND DETERMINATION

epsraames Vegeemon PrasectT Oves BNe (Check) ]
Wiciasnd Hydriogy Presant? O¥e BN

Viydric Sols Preseat? BYes D% s s Sampling Poist Within 3 Wetiang? [ Tves [Ne
Homane
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DATA FORM
ROUTINE WETLAND DETERMINATION
{1887 COE Weffands Delineation Manual)

- Paiacios de Humacao Due: Fetrom 7007
mangar José A Tomes / JAT Wetiend Research Inc Seeee Pusnn R
Do Nornal Croumstances sxist on the sie? EBYs e i

e ke iy ey O¥es B  TemeD )

s T 2R 2 pomRRal PrGem Arsa7 OYes Eeo PotDr 11

e | =

Parcent of Dorminant Speces that am DAL, FACW ar FAC

QFAC %
HYDROLOGY
— -
[ Recoetes Do Doscibe i Remanay. Wstizng Hpsriogy ntsors
S, Lok o Tl Gasge i Formary mocroy
[ meem Prceprace= i
O oner | [ Ssteees in Upper 12 nches
O s simcomies Dotz Avaiatie [0 Water Mok
O omiume
[ Setmes Deponts
Fiokd Clrsercations: [0 Oenage Pateims in Wtiands
Seconaary indestos (7 of mom nooredl
Deoin of Surface Wemer in) [0 Owaized Root Charmets in Upper 12 inches
O WaeeStaned Loaves
Depin o Froe Wister i Pt fin} O Locl Soil Sunvey Dats
[0 FaC-Neutrsl Tes
Depth o Saturated Soi: iny O other (Explain in Remarks)

Ramarks: N




Mup Unit Kame:
3eres anc Prsset

Drainage Class.

Confien Macped Type?  [ves  [INe

oh Descrpeors:
j= -} M=rx Color ‘MaotSe Coicrs. Mote Ab—=swr Texters, Concretions.
fnches) = Hosen feesol Most) Morssd Mot SomCoraw Smwe o —
L 10YRE2 TSYRSE
&1 s5Ysn 5Y5®8 -
Hydric Soll nlicators:
[ vistosel [ concretans
[ Histic Epipedsn [0 iigh Crganic Gantent in Gurfacs (ayor in Sancy Sails
Bulfidie Cdan [0  omanic Siesking in Sandy Sois
[ Aquis Mossture Regime [ stod o Locsl Hyaric Salls List
O meducing Contions: [0  tisted on Natonat Hydrie Seis List
[ Gloyed or Low-Crroma Cotors O Othes (Expisin in Ramans)
Rerans
WETLAND DETERSINATION =
Hyssopinic Vegotation Presest? DOves Bwo (Crec) ek
Wermane Hyzmingy Preset? Oves BMo
Hysisie Rits Prosent? Eves DOne = this Sampling Point Witk 8 Wetsnd? [ Tves Bno
.
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(1587 COE Wettands Delineation Manual)
| vestoaer mxrmfﬂrwmm
oo Bﬁ: —
= : 'y et & m

I3 T Stes & potenal Probiem AsaT Z

VEGETATION
| Dominant Piant Speces Stratm Indiestor
9.
10, e e
" . -
12, i
13
" - o
15 s pean—
" o o
HYDROLOGY
[ Recondes Dats (Dessrbe in Romarks): \etiand Hydroimgy indisstos.
[ streem, Laie, of Tide Grugo Primary Inticatars:
[ Aerial Photographa [0 inuncatea
[ oter [ Sawrated in Upger 12 Inches
[ no Recorded Data Avallssie O Water Marks
O D Lices
O Sexsmest Doposts
Finid Obsarvabions: [0 Drinage Paters in Wetancs
Dwwptn of L g [] Ouiod Roct Crgnneis n Lipper 12 lnches
0 westerStained Looves
Depih i FeeWater n PE ___ B ] Lo Sot Survey Deia
[0 FAC Nesti Test
Deptts iz Saraied S [ 5] [ Ofer Exie s Remams)

Recebs N\




S0ILS

Meg Unit Nema

[ Aquic Moisture Regime:
O Resducing Candizas
[ cteyet o Low Chroa Coiars

[ [ o

(Series wnd Phase), Cr Drainags Class pd
Field Of

Tazemomy {Susgraupl: R Fluvaguenis Carfinn Mapped Type? Eyes o

Presfike Desoiplions.

Lepth Beatrx Color Mittia Calors Maltle Abundancal Texture, Cancrations,

{inchas) Herizon {Munaall Maist) (Munzail Moist) Size/Condrast Stucture, eic,

05 10 YR4/3 o

| _ 6-18 10YR 4/2 TSYRSE -
|

Hydri Siail Indiatos.

[0 Histose Conoretions

[ Hetic Epipadon High Orgariz Contenl i Surface Layer in Sandy Sois

O sutfic o

Organic Stregkeng in Sandy Soils
Lizted on Local Hydnc Sofs Lst
Listed on Mational Hydriz Soils List
Céhesr (Expimin in Riemarks)

Remanks:

WETLAND DETERMINATION

Hydrophyti: Vegetation Presant?
Wetiand Hydrolagy Present?
Hydric Sails Presart?

Oves ENo (Check)
OYes ENc
Eves [N

(Chack)

I this. Samping Paint Within 2 Wetland?

Oes Eno

Approved by HOUSACE 352
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DATA FORM
ROUTINE WETLAND DETERMINATION

{1987 COE Wetlands Delineation Manual)

- Palacios de F D Fteno 2007
ApgicartiOwmer: EmpresassVRM _  [County — [ v—
| imestgator José A Tomes / JAT Welland Research Inc. (= Frorn Ben
Do Normal Circurmatences exist on the 5iz? Eres e Coreramity IO

3 sir agekease Oves Bro Transect EX-

15 e 2708 3 otental Pratiem Are? Oves Bve pun P——
i!mmﬂml
VEGETATION

Doeinart Spesen Straten Inchcator _ DorsromPosSocces Syt TcSicator
1___Sestans sences 2, O . —

Z__ Pesceum degaten S __FACw 10 o

I awmegs eonaves G o= 1" =

e 7 - -

Y -

e “w__ =
7. - 15.

a o "

Peroent of Dominast Spocies Tt arc OBL FAGIW 0r FAC

Tencluging I'IGE 100%

Hemafa. SH - Shds (G -G

HYDROLOGY
[ Recored Gata (Describe in Remarks).

Wiesiang Hydrology Indicatars:

[Z] Sitream. Lake. o Tide Gauge Premary Indicators:
[0 Awial Photagraphs B inundatod
Ol O Sstumted in Upper 12 inghes
] Mo Receeded Data Availabie L Waler Marka
O oanLnes

Field Obssnators:
Seoendary Indicators (2 or more requred):
Depth of Surtaes Watar B [ Omcizod Root Chanmels in Upper 12 inchies
\Watnr-Staired Leaves
Dugin 1o Free Weter in PiL ) O Locsf Soil Survey Data
FAC-Neubal Test
Depih t= Saturaned Scit 5]

O Omer (Exmiain in Rermasks)

i




Wag Uit Narme
[Safies and Phase): Me - G T
Fiei
Vemrny et _ Tropaguepts ~ Cofem Mapped Tye? Bre O
Potie Descromers:
Deoen Wi Coler Meste Coiors Uote Anuncsnes’ Tere=e Concmtoes.
MoseiMos;  SesCowas 0 Snowm e
Lo 1wYRe2 75YR 56 o -
O sysn 5YS5® B
Mydiic Sol Inticators.
El Histonol D Concretions
£ Heteepoedon [ High Organic Codlent in Suefacs Layer in Sandy Sods
[ guteic 0a ] Orgaric Streaking In Sandy Sails
L1 Aque toistre Rogime B Limted om Local Hydnc Scis Ust
[ Reducing Canditors [l Listed an Nstionsl Hysne Sails List
I Gleyed or Low-Chrcrmm Colors E] oo e Fesmpsiad

HySrOOMRC Vepetafion Preserd? Eves Do
Wetang Hydrology Present? Eves Dws
Hyanc Sois Present? Eves D
— .

[Cheil)

s i Samsing Posra Wit 3 Wetane?  [ves [we

Appeoved by HOUSACE 292
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DATA FORM

ROUTINE WETLAND DETERMINATION
(1887 COE Weliands Delineation Manual)
- Palacios de He iw N Fabwern 2007
iewcmrr José A Tores / JAT Wetiand Resasrchinc. Zuz Pascn fiey
Do Mormal Croumstanses sxis! on the sie? Eres [ Cormrmmityr
2 Pre site sgricorsy Smtres LAty SEustonT Or= B ,ltmn
s 5 aeea 3 potestisl Problem Ame? Oves B P = .
[ oecen sroian oo e |
VEGETATION _
__ Dominant Pisnt Speries. indcsor | DomnaniPosSpeces Simum InSicator
1 PRram mEzmm G FACU 8
2 _o|m — _—
a .
4 = jra =
5 13. -
o, L2 = e oo =i
7. 15, = y ~iv;
8, B -1
| Parcant of Dominant Species Wt ar AL, FACW of FAG o
(awoluding FAC-). 0% =
Hamars:
HYDROLOGY :
[ Recored Dota Descive n Hemanal. Mt Hyoroiogy Mncoators.
[0 steaes. Lok, o Titie Gauge Prissry InSicaton:
[ mens Paotogeacts OO emnctnen
Jover [ Satestediv Upper 12 inches
O s Sinerried Nt Avatstie O veste Mats
O o=uees
[0 Secmest Depests
Mg Otsenasons o n—wmnrntw-ﬂ-
e
Depth of Surface Witer: find [ Omczes Mot Channess in Upper 12 Inches
[0 Wter-Stained Loaves
Depth to Froe Water m PR (] ] Locsl Soil Survey Data
O FAC-Neutrsl Test
Depih 1o Saturaied Scil "y L] Othor (Explain in Remarks)




Mo Uit N
{5enes 2nd Frasel M Dranece Cux pd
Fiekt Otmenctors .
¢ Tropaquepts Confies Mamed Type? Eves [Ome
Frotile Descritions
Diegth Matrix Color Mot Calors Mattle Asurdancal Texture, Concrations,
finches) Hormon _ iMusell Moist) (Ml Moist) SiiCortrast Siructure, ofs, .
05 0 YR &2 75 YR 56 = 2
&18 Ls T RN noRnelBe T T T e
hyone S0t Ingeatons
[J ssioscs O conoetions
[ sstcEppecen [J g Omgssic Coni= in Surkace Layes in Sady Sois
O Sl Odor [0 organic Seaking i Sandy Soi
[ i Mosturg Ragime B Listed o Loca! Hyons Seils List
O Redusing Gondions [0 Listed on Katonal Fydic Soils List
] leyed o Low-Ghiuma Caiors [0 other (Explain in Remnarks)

Famaris:

(Check)
Vetiang Hycrology Preent? Oves ENo
Mydric Soils Prasent? Byes DNo I this Sumpling Fomt Witin a Wetinnd? [ ves Ewo
Romans
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DETERMINATION OF JURISDICTIONAL AREAS
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APPROVED JURISDICTIONAL DETERMINATION FORM
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APPROVED JURISDICTIONAL DETERMINATION FORM
VS Army Coarps of Eagincers

This form should be completed by following the instractis provaliaf in Section IV of the /[ Form Instnoctional Guidebook

SECTION & BACKCROUND INFORMATION
A REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERMINATION (JDi: 2007

B DSTRICT OFFICE, FILE NAME, AND NUMBER: Jacksanville District. Pueno Rico Office; Pabacios de Hemmons: SAJ-
074K (LX)
. PROJECT LOCATION AND BACKGROUND INFORMATION:
Naate [} Conmnyparish horesh: Ciny: flwmacao
Contier o site: & decimal formady Lat 180 0T 20817 N, lomy. 650 47 12157 > W_
Uimiversad Troswone Mootor
Name of poares wastrbody: Hamacss Ruver
Nz of scarot Teadsioral Nanigable Wty (TNW) 1m0 which the aguatic rowssee G
Name of waeribod of Hyésolegic Usit Code (TRAC): 2101005 Fasters Poenio Rico
M(“—dmmaﬂwwﬂmﬂ“m
8 Chech, 8 otiecr sites o g Esposal siaes. e e 2
Gifforo 3D form,

D. KEVIEW FEKFURMED FOR SITE EVALUATION (CHECK ALL THAT AFFLYE
E Thce (Tiesk) Dterminagion. Duse: Febemare 207

SECTION JE;: SUMMARY OF FINDINGS

A. RHA SECTION 10 DETERMINATION OF JURISDICTION.

These Are ne ~mevip of the 115 within Harbors Act (RHA) j s dhefimes by 33 CFR pare 329) in the
revicw arca. | Regui

Reguired]
Waters ssbject 10 the ebb and Sow of the thie.
Wasters ars presently wsed, or have been used in the pest. af may be maccpiibie (e ine 1o franspon interstite or forcigh cottmcros.
Explain: .

0. CWA SECTION 404 DE TION OF TION.
There Ave “waters of the £.5." withan Cloan Water Act{CWA) jurisdicrion (o3 defised by 33 CFI g 328) in the review area, [Reguired]

1. Waters of the 115,
. Indicute presence of waters of LS. in review area (check all that apply):
TNWa, Including termitorial sse
Wetlanely ndfacent 1o THWs
Helitively permment witers’ (RPWs) that flow dircetly or indinzety inta TNWy
s Uit Mlow diroctly or indinecly inte TNWs
Wetlandy direetly abutting RIPWs thit fow dinectly or ndirectly into TNWs
Wetlendy ndjacent to but not discotly abutting IRPWs B fiow directly or Indireetly into TNWs
‘Watlands adjscent 1o nom-RPW's that flow dinectly or indircetly inlo TNWy
Impoundmanes of jurisdictional walors:
[ lmtmwm)wm imehslng isoldad wetknds

b. Identify of the US. in
Notwetland witers Eﬂf&ﬁ.?ﬂuﬂbll}—l&lﬂm
Wetlands: 1729 acres.

& Limits s} of jurisiction mzaed o 1987 Ml

Clevation of r

e regslated .

O Potesrally jprisdicrions! wation e sertmds were asevsd withia B aovicw d w40 e 20K
Faples: .

R clem.
‘hmﬂﬂ-h-“-ﬁ-‘-1“&---“‘&““%—‘-_&-:“ aeamonaily”
res rpmally }malal = =




A, TWNW: AND WETLANDS ADJACENT TO TNWs

The agencies will assert juridiction ever TNWs and wetlands adjacest to TNWe 1f the squatic researce s 2 TNW, complete
Section IILA) andd Section WLILL suly; if the aquatic resoarce s 2 wetland adjecrst to 3 TNW, complete Sections IILAT and 2
and Section [ILDLL: otherwise, ses Section 1ILE below.

1. TNW
Edentify TNW: =

1 Wetland sdjacent to TNW

= et weiland ity “adjacent™ -

B. CHARACTERISTICS OF TRIBUTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY):

This section 3 i ¥ and its adjscent wellands, i any, sod @ belps
mmn—uhmm‘ tadi 5 et

The agencees will jursaliction sver = ics of TNWs where the tributaries ure “relatively pormanent
waters™ (RPWs), i.e. tributarics that typically fow il or have Tlaw at lexst (eg-. typically 3

munthy). A wetland that directly abits an RPW s alse jurisdictionol. If the nquatic resource ls not a TNW, but hos yenr-round
(prerenniul) Muw, skip to Section HLD.2, If the aquatic resource is 2 wedlund directly abutting n tributary with pecednial Dow,
skip to Secthon ITLD.4.

A wetlund wlnamnwhlmim Mldlw:ll,uhuln IlPW equires A signifl mexus evaluation. Corps districts snd

EPAMwBIn:hdeu i an he exit of & significant sesus between o

nllﬂwlr smrihhqru..lhmmllhl(mdluad]amumnnynuqummmm ven
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ATTACHMENT e
US ARMY CORPS

PRELIMINARY JURISDICTIONAL DETERMINATIONCFORM - -

BACKGROUND INFORMATION 9 0CT 21 P i 33

L i

A. REPORT COMPLETION DATE FOR PRELIMINARY JURISBTCT!ONAL
DETERMINATION (JD): October 13, 2009

B. NAME AND ADDRESS OF PERSON REQUESTING PRELIMINARY JD:
Jose Valdez, Empresas VRM, PO Box 20868

C. DISTRICT OFFICE, FILE NAME, AND NUMBER:Jacksonville, Palacios
de Humacao, SAJ-2007-04681(PJD-CGR)

D. PROJECT LOCATION(S) AND BACKGROUND INFORMATION: State
Road PR-923 Km. 1.5, Buena Vista Ward

(USE THE ATTACHED TABLE TO DOCUMENT MULTIPLE WATERBODIES
AT DIFFERENT SITES)
State:Puerto Rico County/parish/borough: City:
Humacao
Center coordinates of site (lat/long in degree decimal format): Lat. 18° N
Long. -65° W.
Universal Transverse Mercator:
Name of nearest waterbody: Candelero River

Identify (estimate) amount of waters in the review area:

Non-wetland waters: linear feet: width (ft) and/or 3.35 acres.
Cowardin Class: Riverine

Stream Flow: Intermittent
Wetlands: 17.29 acres.
Cowardin Class: Emergent

Name of any water bodies on the site that have been identified as Section 10
waters:

Tidal:
Non-Tidal:

E. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT
APPLY):

X] Office (Desk) Determination. Date: October 8, 2009

[] Field Determination. Date(s):
1. The Corps of Engineers believes that there may be jurisdictional waters of the
United States on the subject site, and the permit applicant or other affected party



who requested this preliminary JD is hereby advised of his or her option to
request and obtain an approved jurisdictional determination (JD) for that site.
Nevertheless, the permit applicant or other person who requested this
preliminary JD has declined to exercise the option to obtain an approved JD in
this instance and at this time.

2. In any circumstance where a permit applicant obtains an individual permit, or
a Nationwide General Permit (NWP) or other general permit verification requiring
“pre-construction notification” (PCN), or requests verification for a non-reporting
NWP or other general permit, and the permit applicant has not requested an
approved JD for the activity, the permit applicant is hereby made aware of the
following: (1) the permit applicant has elected to seek a permit authorization
based on a preliminary JD, which does not make an official detemmnination of
jurisdictional waters; (2) that the applicant has the option to request an approved
JD before accepting the ferms and conditions of the permit authorization, and
that basing a permit authorization on an approved JD could possibly result in less
compensatory mitigation being required or different special conditions; (3) that
the applicant has the right to request an individual permit rather than accepting
the terms and conditions of the NWP or other general permit authorization; (4)
that the applicant can accept a permit authorization and thereby agree to comply
with all the terms and conditions of that permit, including whatever mitigation
requirements the Corps has determined 10 be necessary, (5) that undertaking
any activity in reliance upon the subject permit authorization without requesting
an approved JD constitutes the applicant’s acceptance of the use of the
preliminary JD, but that either form of JD will be processed as soon as is
practicable; (6) accepting a permit authorization (e.g., signing a proffered
individual permit) or undertaking any activity in reliance on any form of Corps
permit authorization based on a preliminary JD constitutes agreement that all
wetlands and other water bodies on the site affected in any way by that acfivity
are jurisdictional waters of the United States, and precludes any challenge to
such jurisdiction in any administrative or judicial compliance or enforcement
action, or in any administrative appeal or in any federal court; and (7) whether
the applicant elects fo use either an approved JD or a preliminary JD, that JD
will be processed as soon as is practicable. Further, an approved JD, a proffered
individual permit (and all terms and conditions contained therein), or individual
permit denial can be administratively appealed pursuant to 33 C.F.R. Part 331,
and that in any administrative appeal, jurisdictional issues can be raised (see 33
C.F.R. 331.5(a)(2)). If, during that administrative appeal, it becomes necessary
to make an official determination whether CWA jurisdiction exists over a site, or
to provide an official delineation of jurisdictional waters on the site, the Corps will
provide an approved JD to accomplish that resuit, as soon as is practicable.
This preliminary JD finds that there “may be” waters of the United States on the
subject project site, and identifies all aquatic features on the site that could be
affected by the proposed activity, based on the following information:



SUPPORTING DATA. Data reviewed for prellminary JD (check all that apply
- checked items should be included in case file and, where checked and
requested, appropriately reference sources below):

Xl Maps, plans, plots or plat submitted by or on behalf of the
applicant/consultant:Figures 1-5 .
] Data sheets prepared/submitted by or on behalf of the
applicant/consuitant.

[ ] Office concurs with data sheets/delineation report.

[] Office does not concur with data sheets/delineation report.

[ ] Data sheets prepared by the Corps:

[] Corps navigable waters’ study:
[] U.S. Geological Survey Hydrologic Atlas:

[ ] USGS NHD data.

[ ] USGS 8 and 12 digit HUC maps.
X U.S. Geological Survey map(s). Cite scale & quad name:1:20,000 .
USDA Natural Resources Conservation Service Soil Survey.
Citation:Sheet 34, Humacao.
X) National wetlands inventory map(s). Cite name:Humacao.

(] State/Local wetland inventory map(s):
[[] FEMA/FIRM maps:
[ ] 100-year Floodplain Elevation is: (National Geodectic Vertical Datum
of 1829)
] Photographs: [_] Aerial (Name & Date):
or [_] Other (Name & Date):
[} Previous determination(s). File no. and date of response letter:

|_] Other information {(please specify):

IMPORTANT NOTE: The information recorded on this form has not
hecessarily been verified by the Corps and should not be relied upon for
later jurisdictional determinations.

S R 19113/2001 M;ﬂéw\

Signature and date of Signature and date of
Regulatory Project Manager person requesting preliminary JO
(REQUIRED) (REQUIRED, unless abtaining

the signature is impracticable)
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PALACIOS DE HUMACAO
HUMACAO PUERTO RICO
MITIGATION PLAN PROPOSAL

L BASELINE INFORMATION
a. Location of the impacts

The Project impacts are proposed at the PR-923, Km. 1.5, Buena Vista Ward,
Municipality of Humacao, Puerto Rico which is located at W 65° 48” 11.66”, N
"18°7° 32.27”. (Enclose # 1, Site location map)

After redesigning and minimized the project it is contemplated to cause an impact
in approximately 3,263.9380 square meters of wetlands areas (0.80 acres) inside
the project and 217.6340 square meters of water of the United States (0.0537
acres). (Appendix A)

b. Location of the mitigation area
1. It is proposed to compeunsate the inevitable impacts of the proposed
project trough out the creations of 4.3562 acres of wetland areas. Also it
is proposed the enhancement of 16.4080 acres of existing wetland areas
with the planting of trees. The mitigation areas proposed are located in-
situ at the PR-923, Km. 1.5, Buena Vista Ward, Municipality of

Humacao, Puerto Rico. (Enclose # 2, Mitigation location map)
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GOAL AND OBJECTIVES FOR THE MITIGATION AREA

1. Goal - That the mitigation arca be ccologically sustainable, with valucs
and {unctions that cxceed the existing prior the creation of the mitigation

a b the flora by esuahlishing mative, cndemic, and desired
wetland plant species.

b. Increasc the fauna providing a valuablc babitst to support several
endangered and (hreatened bind species.

c. Improve the water quality

SFALECTION OF THE AREA

Afier carcful ideration of the cosl, bencfits and project impl on logistics,
it was decided 1o duct the mitigation process inside the propenty in order 1o
pruvide an adeg itigation 1o comp the proposed imp

u. Consideration of the divider lines - The arca chosen for the compensatory
mitigation project is found in the divider lines of the waler body impacted.
guarantecing its hydrology and by meuans of the topography maodifications
enlarged the values and onyinal functions and at the sume time, will guarantes an
increase in the biodiversity of the water body located in the divider lines,

b. Viahility - Accessibility to machineries, lands, mitigation and species to be sown.

¢ Ownership status — The project and mitigution will be property of VRM
Enterprises.

1. Provide wiittcn authorization for Corps personnel o enter the mitigation
site.

1. The reg d written authorization is included in Appendix B.

Our personnel arc alvo svailable t© cscort and gmide any
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g0 gulatory agency employee through the
sile al your request.

IV. SITE PROTECTION
a Mifigation protection - Afier the jon of the mitigation areas are
conclnded. the same will be conserved i porpotuity by the legal document
Cons=rvation Easement. Subsequenily. a draft conservation cascment, including a
lcgal description and survey, will be snbmitted 1o the USACE for review.

V. MITIGATION BASELINE INFORMATION
@ Punclions and uscs proposed
1. Project — The purposc of this project is help to diminish the dwelling

needs in the Municipality of H pecinlly of social interest lor

B persons with low income and for mederated prices for the average class
people.

2. Mitigations Arcus — The ion of the proposed mitigations arcas

will scrves w the biclogical i of the existing and

remaining wetlands arcas inside the property as; production of the food
chain, hebitst. nesting, a placc of rest for the sguatic and terestrial
spocics, increasing the biodiversity of the arca. Also, it would serve as
deposit arca of min and flood lo cosurc the water quality.

b. Past. present and proposcd uscd of the mitigation arca

1. In the past, these lands were used for sugar cane production.

2. Al the present the lands in question are solitary, vacant and uncultivaied.

3. Proposed used — As it was menlioned the mitigations arcas after the
i lanti i and itoring nre luded: it will be

conserved in perpetuily by Conservation Easement.



b. Acreage of wetland to be created

1. It is proposed the creation 4.3562 acres of wetland area inside the property
distributed adjacent to the two existing wetland areas inside the property. One of
the mitigation areas will count of 2.8221 acres and the other one of 1.5335
acres.
2. As part of the minimization process it was decided to maintain in its natural
state three drainage channel thats flows through the property including a
minimum of 5 meter of buffer zone in both sides of the channels. The areas
have the following width (1) Area # 1 — channel 10.00 meters plus 5 meter of
buffer is a total of 20.00 meter for conservation; (2) Area # 4 — channel 9.760
meters plus 5 meter of buffer is a total of 19.76 meters for conservation; and (3)
Area # 5 — channel 7.50 meters plus 5 meter of buffer is a total 17.50 meters for
conservation (See Cross-sections A-A, B-B and D-D). This will lead to a

~ conservation area of 13,283.5189 square meters (3.2823 acres) plus the buffer
zZone.
3. Also it is proposed the enhancement of 16.4080 acres of existing wetlands
areas which is more than 92% of the total wetland area of the property. (See
Plan View)

B. Ground Elevatiogs at the mitigation site
0to 2%

C. 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 nver 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 1s gray and greenish-gray, mottled clay and silty clay 29 inches thick. The
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dertying jal is greenish-gray, very friable sandy loam that cxtends to a
depth of 48 inches. These soils @re fenile and have a high available walcr
capacity. RunolT is slow. The soils arc difficult to work, and they bave been in

pestine and sugarcane for meny vears.

D, Fxisting hydrology

Through the property flow several drainape cb Is. All of three ch ds will
be maintain in its natural stete lo avoid impacts to these coological areas and 1o
intain the hydrology of the mitigation arcas proposed,

E. Tdentify topsoil requirements
Topsoil regui should be minimal as the site is being enhance and the
mitigation areas ure adjacent to the cxisting wetlands. Since much of 1he
“mitigation arca will be graded to appropriate planting clevations, topsoil will be
reused in areus where is nesded. IT it is nocessary to obtain topsoil. it will be
obtxined cither from the mitigation site itsell’ or from a clean fill source. No
contaminated or altered soil will be used at the mitigation site.

F. Type of aguatic and functions of the proposed area for the

The mitigation area will be creaied s forest and berb land. According
to the wetland classification sysiem is proposed the jon of a h/sherul

land, Palustrine (¢ ding, 1979), which will include a mix of herbaceous
and wetland trees.  Among the species that will be planted are: Prerocarpus
afficinalis, Annona glabra, Sthalia monosperme, Canna glavea, Cyperus spp,
Sagittaria lancifolia, among others. This arca will serve for the natural biolugical
functions as: production of the food chain, create news habitt [or the terrestrial
and aguatic species, which at the same time ereates an incrense in the biodiversity
of the area.




The enhancement of the cxisti land areas includes the planting of wetland
trecs specics to increase the ecological vulues of theses areas. Among the specics
that will be planted arc: Prerocarpus officinalix, Anmoma glabra. Sthalia
munosperma, Enallagma latifolia, and Erythring fusca

FUNCTIONS & VALUES
a2 Impacied arcas
Funcrions & Values of the Impocied Areas

The resuhs of the jurisdictional defcrmination study indicsic that the project site
bt bl s ek weh
This table was created as an aid 1o the wetland determination that is considered to

carry out imporiant functions by the public imterext. The punctugtion given lo each
criterinn is based on the available information and the observation in the field

Woellund identified as AREA # 2 in the PLAN VIEW PROVIDED. This area
located at southwest of the property. (SEF Sheet No. 1 of 5)

Type of vegetation: Herbaceous wetland of 14.7839 acres (0,3256 acres of impact)
Wetland hydrology indicator: drainage channel

‘T'ype of soil: Me (Maunabo Clay) & CdB (Candelero Loam)

Soil hydric: Me (YES) & CdB (YES)

Criteria of hydric soil: Me (8 jon) & CAB (S ion and ponding)
Data obtained: SCS 1977

I. Wetlands that serve significantly for the natural biological finctions, including
production of the alimentary chain, general habitat and nesting, brecding arcas and 2
place 1o rest the twmestrial and aguatic species;



1-5 4

2. Wetlands separated for the study of the aguatic environmeni or as sanchary or

refuge:

1-5 2
3. Wetlands whose d on or alteration would aflect the natural characteristics of
Irsinage, soi som or ot = J characecrists

1-s 3

4. Wetlands tha is significant in the production of srcus for the action of the waves.
islands, and banks;
15 1

5. Wellands that serve like valuable arcas of water rain deposit and floods;
1-§ 4

6, Wetlands that are for the recharge of sublerruncan water in arcas that maintain a
most minimum fow ol base, value lor the aquatic resources and those are primaries
in (he nulural recharge of the areas;

1-5 2

7. Wellands that have important functions in the waler purification:
1-5 2

B. Wetlands those anc unique In its nature or rare in quuntity in the region or local
o
1-5 1



Total: 19 (Most maximum of 40)

Legend-

0-15 Low Value

16-29 Mcdium Valoe

30-40 High Value

Wetland identificd as AREA # 3 in the PLAN VIEW PROVIDED. This srca
located =t the west side of the property. (SEE Sheet No. 2 of 5)

Type of ion: Herb: land of 0.3125 acres (0.2396 acres of impact)

il Fodrah Tndi - " Y
o =L

Type of soil: CdB (Candelero loam)

SoHl hydric: YES

Criteria of hydric soil: Saturation and ponding
Data obtamed: SCS 1977

1. Witlands that serve significantiv for the natural biological funct inchufing
production of the alimentary chain, general habitat and nesting, breeding sces and 3
place 10 rest the temrestrial and aquatic spegics.

-5 2

2. Wetlands separated for the study of the aqualic cavironment or as SanCtuary of
refuge;
1-5 1

3. Weilands whose destruction or alteration would uffvet the natural chamcteristics of
Irai di ion ur other envi 1ch [stics;
1-5 2




4. Wetlands that is significant in the production of urcas for the action of the waves
crosion and the damage by storms. These wetlands are iates wilh beach t
istands and hanks;

] 1

5. Wetlands that serve like valuable arcas of water rain deposit and floods:
1-5 I

6. Wetlands that are for the recharge of sublerrancan watcr in arcas that maintain o
most minimum flow of base, value for the aquatic resources and those arc primaries
in the natural recharge of the areas;

1-5 1

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

8. Wetlands those are unique in its mature or ranc in quantity in the region or local
anex;
1-5 1

Total: 11 {Moss maximum of 40)

Legend:

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



Wetland identified as AREA # 6 in the PLAN VIEW PROVIDED. This arca
located at the east of the property. (SEE Sheet No. 4 of §)

Typeof son: Herb fand of 0.2412 acres (0.2412 acres of impact)
Wetland hydrology indicaior: waicr <

Type of soil: Mc (Maunabo clay)

Soil hydnic: YES

Criteria of hydnic soil: Saturation
Data obtained: SCS 1977

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

1-3 3

2. Weslamis scpamuted for the study of the aguatic environmenl or as sanciuary or

1-5 1

3. Wetlsnds whose d or alt would affoct the natural characicristics of
= " o e i ol 1 o -

1-5 2

4. Wetlands that is significant in the production of arcas for the action of (hce waves,
crosion and the dumage by storms. These wetlands are associaies with beach harriers,
islands, and banks;

1-5 1

5. Wetlands that serve like valuable areas of water rain deposit and floods:
1-5 3



6. Wetlunds that arc for the recharge of subterrancan water in arcss (hat maintain a
most minimum [low of basc. value for the aquatic resources and those are primarics
in the matural recharge of the arcas;
1-5

(=]

7. Wetlands that kave T functions in the water purification:
1-5 2

8. Wetlands those are unique in ils naturc or rare in quanlity in the region or local
arca,
1-5 1

Total: 15 (Most maximem of 40)
|.agend:

0-15 Low Value

16-29 Medium Value

30-40 High Value

b, Miligation arcas

Wetland construction identificd as Mitigation Arca (A) is located adjacent to an
isting wetland at the northeast of the property. (SEE Sheet No. 5 of 5)

Functions & Values Estimated for the Mitigation Area (A) and Enhancement area

Type of e and £ 1 wetlard
Wettand hydrology indi isting drai channcd
Type of soil: Me (Manuabo clay)




Sail hydric: YES
Critcria of hvdric soil: Saluration
Deta obined: SCS 1977

I. Wetlands that serve significantly for (be natural biclogical functions.
including produetion of the ali chain, gencral habitat and nesting,
breeding arcas and a place to rest the terrestrial and aquatic species;

-5 5

2. Wetlands separased for the study of the aquatic environmenl or as sanciuary or
refuge;
15

[

3. Wetdands whose destruction or alteration would affect the natuml
" ssics of drai - P . P -
1-5 5

4, Wetlands that is significanl in the production of urcas for the action of the
waves, erosion and the damage by storms, These wetlands are assocfates with
Deach burriers. islands, and banks;

1-5 1

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

6. Wetlands that arc for the recharge of subtcrranean water in arcas thai maintain
u most minimum flow of basc, value for the aquatic resources and thosc are
primarics in the natural recharpe of the sreus;

1-5 2




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

8. Wetlands those arc unique in its nature or rare in quanitity in the region or local
anaag

I-3 4

Total: 30 (Mot maximum of 40)

0-15 Low Valoe
16-29 Modium Valne
30-40 High Vatue

This table was created as an aid to the wetland determination that is considered
“to carry ow important functions by the public interest. The puncuation given to
each parted is baved an 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 consiruction gfter 3 years of sown andior built the area.

Wetland construction adjacent to an existing wetland area located at the
southeast of the property. (SEE Sheet No. 1 of 5)

Functions & Values Esti { for the Mitig Area 12 (B, C, & D) &
Enhancement area ID Area t 2.

Type of vegetation: Herk and forested wetland

Wetlund hydrology indi isting drai Fro

Type of soil: Me (Manuabo clay)

Soil hydric: YES

Crilcria of hydric soil- Saturation



Data obtained: SCS 1977

1. Wetlands that sxvc significantly for the nulural biological functions.
inclufing production of the ali y chain, general habitat apd wosting.
brecding areas and a place to nest the terrestrial and aquatic specics:

1-5 5

2. Wetlands scparated for the smdy of the aquatic covironment or 25 ssnclusry or
refuge;
I-5 p

3. Wetlends whose destruction or alicration would affect the namral
h istics of drax di jon or olher covi 1 ch Sstics
-1-5 5

4. Wetlands that is significant in the production of areas for the action of the
waves, erosion and the dumage by storms. These wellands arc associates with
beach harriers, islands, and banks;

1-5 1

5. Wetlunds that serve like valuable ureas of water rain deposit and floods;
1-5 5

6. Wetlands that are for the recharge of subterrunean water in areas that maintain
a most minimum fow of base, value for the aquatic resources and those are
primarics in the namral recharpe of the areas;

1-5 3

7. Wetlands that heve important funciions in the waser purification:
-5 5
16



8. Wetlands those are unique in its nature or rre in quamlity in the rogion or local
o
1-5

i

Total: 29 (Most maximum of 40)

Legend:

0-15 Low Valuc

16-29 Medium Valne

30-40 High Vale

This table was created ax an aid to the wetland d ination that is idered
o carry oul imporiam functions by the public imterext. The punciuation given o
* each parted is based on the availuble information and what expecs for the
mitigation area that is going to be created. The value way determined given our
experience in mitigations construction afier 5 years of sown and/or built the area.

Wetland Enhancement

It is proposed the enhancement of 16.4080 acres ol existing wetlands arcas
located at the southeast and northesst of (he property. [n these areas no geading
will be impl i, and the ent will be achicved through the
supplemental planting of wetlund trees




Vi

MITIGATION PLAN JOB
2. Pre-construction
Prior to the delivery of any aquipment. tools, machinery, work crews or other

materials 10 be used In the construction of the new mitigation arcas; the foll
requirements must be met

g

1. Preserve/Consarvation Arca(s) Delincation

The boundaries of all arcas of the Site w0 be renined in their cxisting
condition will be surveyed and clearly fenced 1o climinate inadverient
i ions by machinery. jon and/or | 1. The fence will be

located in the surveyed line and shall be six (6 foct) minimom height

2. Vguipment andfor any machinery storage arcas will be identified and
means to prevent the accidental spill and escape of loxic and/or
havandous substances.

3. If petroleumn products (Diesel) are to be stored in the Site during the
constructions activities, these urcus will be idemtified and a spill
p i i and cleanup plan will be maintained in the site.

4. If nuisance species biomuss that has been removed (rom the sitc is to be
stockpiled, a designated are for storage of these marerials is going to be
cstablished To insure that the maintenance material docs not find its
way back imto the mitigations srcas, it is 1o be located remote from soils
that may be used for such purposes.



Ln

Erosion control - During the consiruction phase, all the jurisdictional
areas will be protecled by the implementations of methads ol erosion
control as (staked hay bales, silt fences, turbidity bamicrs. e} prior o
the earthwork starlup, To these controls, it will be given the appropriate
maintenance, including the cleaning of the material that has been placed
in the lower arcas and the reinstatement if it is necessary o avoid if an
extraordinary event occur, be dragged loward water bodies or other
areas. ‘The silt lence wnd (he turbidity barrier will be removed when
according to the inspection carried oul by a speeialist, it is determinate

that is no longer necessary; confirming that the area has been slabilized.

. Security fencing and signs — Fencing required restricting pedesttian and

vehicular traffic not associaled with the construction of the site will be

installed prior (he initiation of construction.

b. Earth Movement / Construclion Phase

2

Weather Conditions — Construction are to be condueted under favorable
weather conditions and it will be paid aliention to the integrity and

cffeetiveness of all erosion and scdiment control devices.

Carc and Maintenance ol construction machinery - It is the permittes
responsibility to insure the performance and reliability of all machinery
used on the site. Equipment found 1o be leaking fluids (oils, sreases, or
other contaminants) will be removed form the Site and repaired within
the desipnated areas for such purposes. Spills or discharges of
contaminants within the Site are to he immedialcly controlled, cleaned
up, und contaminated material removed from the Site and disposed of in
accordance with all Federal and Local regulations.



3. Excess Material removed from (he site will be disposed in the ancu

designated for this p R | and distribution of cxcess
matcrizsl from the site will be in accordance with all Federal, and local
regnlations.

Planting

- It is proposed the establichment of 4.3562 acres mitigation wetland arca and the

h of 16,4080 existi land arcas. (Scc enclose - Location Map of
the proposed area) (Se= ench Mitigation Plan) (Sec enclose - Cross-section of
the Mitigation creation area)

Methods of ion. time and

1. Mitigation Timing
Remove of the fill material - 60 days
Planting phuse— 120 days

** Approximately duration of 180 days = 6 months**

. Laguipment (If applies)

Trunsportation vehicle for the transporting of the plants and trecs
Digger (extra-size) to remove the [ill material

Excavator
Truck
Source that will provide hydrology o the mitigation arca
The mitigations aress will be adj to two (2) cxisting wetland arcas
inside the - It is proposed to maintsin the three water channel

20



inside the property for which two of them will provide the hydrology for

the two mitigation and area. It is expected o a
water level of imatcly 6 to the ion  and
inundation for the mitigation area. Since both of the mitigation arca arc
adjacent o the existing wetland arcas they will kept the same hydrology

source &s lhe presenl

Albsn, in the mitigation area it will be installed 2 weather samae to
document the precipitation data during the monitoring process.

5. Describe how the proposed wetland will be d to navigable watcr of the
U.S.. or a tnbutary syslem 1o navigable water.
The mitisrions areas proposed will be adjacent 1o wo cxisting wetland arcas

inside the properly. Becuuse of this, both of them will maintain the
connection to a tributary system that later on joined the Humacao River
which is a mavigable water b if s inhy nature and ¢ ion 10
the Caribbean Sea.

6, 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 expeoted that the lower section of this arca will be fooeded
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 sitc and not for
the project. The clevations were determined based upon the water/flooding
requirements of cach species proposed for planting.

The applicant s awarc that Statc permits arc required for the grading and/or
cxcavation of the soil or to obtain topsoil in Puerto Rico. Theses permits
should be accomplished prior the commencement of any activitics of carth
movement

rd |



7. Vegetation to be planied in the mitigation aren

Mitigation A (11,423.5443 square melers)

(10.160)

Canna glawca

. Cryperus haspan
Elzocharis spp.
Nomphoides indica
Ciperus giganicous
Sagittaria lancifolia
Scirpus validus
Other wetland specics

Mitigation B, C & D (6,206.0866 square meters)

Trees

(690)
Pterocarous officinalis
Arnona
Bontia daphnoides
Stahiia monosperma
E_ml{c@m latifolia
Erythring fusca
Otieer wetland species

B



8. The initial sows process will be:
o Trees at three (3) melers of the center in the mitigation arca,
h. Trees st five (5) meters of the center in the enhancement area
¢ Herbaceous at one (1) feel of the center

9, The rees to be sown should have a minimum height from 3 to 6 feel and it can
not be hranched, It should have a straight growih, und there can not be infections
(plaguc) (Sce enclose — Planting guides)

10, Concessions for the natural regeneration ol un cxisting bank of seeds or o sow.
. Sperics to be planted should comply with the hydrology regions.

b. Ideal Ph
¢. Guummnice the soil conditions so that the growth is effective.



11. Plans for the harmful specics control

a.

1 during the peried between the mitigation grading is (inished and the

planting begins, the area hecomes infested with nuisance vegetation

species, the nui ion will be | prior the planting. This
removal will be by hand to insure that roots and rhizomes are completely
eliminated (rom the area. If the infestation is extensive, then herbicide
treatment is going to he emploved with subsequent removal of all hiomass.
Herbicide applivation methodology is at the contmelor’s discretion. It is
the contractor’s responsibilily lo make surc that herbicide application does
nol adversely impact previously planted mitigalion arcas, All herbicides

arc to be applied by an approved licensed applicator.

12.-Measurement for the erosion control

During the construction phase, all the jurisdictional areas will be

I sted by the impl ions of methods of crosion control as

(staked hay bales silt fences, turbidity barriers. etc) prior to the
earthwork starlup. To the silt fence, it will be given an appropriate
maintenance, including the ¢leaning of the material that has been

placed in the lower arcas and the rei it is v o

avoid if an extraordinary evenl occur, be dragged toward water
bodies or other arcas, 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; eonfirming that the area
has been stabilized.

24



VIII. 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 wmost common nuisance speciés control
methodology. All applications are to be in accordance with the
manufacturer’s recommendations and under appropriate
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
1. Ipspections of planted areas will be conducted to determine the presence

of nuisance species. This nuisance species levels should be less than

25



10% for which is very important to vigorously initiate and maintained
activities to reduce their cover in the fastest reasonable time should their
cover approach 5% in any area. If the percent cover of the total of these
species rises to 3% 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 Nature”
(including but not limited to drought, hurricane, fire, earthquake, etc.)

are to be immediately documented.

IX. PERFORMANCE 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
Vs 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

26
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13% by square meter. The trees should have a growth ol six inches in ils
sprouts, During this aduplation period of the plants it is peculiar to

ahserve associated growth and/or harmful species.

. Six months - The herbaceous plants should have an approximate srowth

from 75 to 100% of their natural size, to puarantee their establishment in
the area. 1esides, the area should possess a 25% of plants cover such as

assoviated species. in this way is guarantees the biodiversi

¢, ingluding
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 len inches in its sprouts and have a size of

approximately of 6 feet.

. (1) Year - The herbaceous plants should have their natural height

average. [t can be observe a 50% cover of the species and an increasc in
the faunz. 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 sprouls andfor sceds 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 feel.

() Years - The trees should have a caliper from 3 o 5 inches, wilh
ramifications and an height of 7.5 feet. The growth of the

herbaceous plants will be maintained constant, thal is o say, its height

will be similar or equal to the previous year, [or which will be more
notable the growth ol the stems or leaves.

(4) Yeurs - The same as the previous year, the irees should have a caliper
from 3 to 4 inches with 3 to 5 ramifications and have 1 height average of
& fizel. The growth of the herbaceous plants will be maintained constant

and should have a rnge cover from an 80% of the area.



8. (5) Ycars - The plants should have a range cover of 2 90% or morc in the
arca and the trecs should have ncached an average height of 9-10 feet.

** These standards arc subject (o change om 2ccount of
extraordinary cvents ont of our reach such ax: hurricanes, floods or
droughts, etc.

X. MONITORING

*~ a Delincated plan for the management and assessment of the mitigation area

L.

The monitoring process will be carried out every three (3) months lor
the first and second vear; then every six (6) manths for the thied and
anmually for the fourth and fifth years. The purposc of this monitoring
process is to:

1.

2,

Verify the soil conditivns o guarantee the growth of the specics.

Control of the harmifisl specics.

Ifan rdinary cvent ocour (hurr floods, or dronshis) an
emergency inspection will be carry on (o determinate the Action
Plan and 10 remodiaie the event cffocts.

Muke the spond: w & i the
achievement of cvery one of (he perfo dard blished

andlor identify any remedial action to be considers to make
possible the mitigation suceess. (5141 below)



b Mitigation Success

i

The mitigation will be considered successful if in a period of five (5)
vears 2 %% or more of cover it is achieved, W guarmmice that the

is onc ecologically inable with values and functions
that exceed the exisiing prior the jon of the mitigation arex.
providing a biodiversity in the anm. with cfficient aquatic hahitat. W
guaramtee an adequate place for nesting, breeding and et for the squatie
and terrestrial specics.

MONITORING TIMING & SEQUENCTE
¢, The initial inspeetion will be carried out after 30w 60 duys of the planting
process 1o submil to the Corps of Engir a Ci ry Mitigation Post

L

5

e -

A Such i ion is with the purpose to observe:

. Presence of nuisance or cxolic specics

Heaith und vigor of planted specics, including evidence of water stress

. Physical disurbances of the site cansed by humauns, animals. or namral

cawrses such s high water or wind.
Thardness
Possiblc plague that can afficct the trees or the plants.

- The loss of leaves in the trees thal was caused by the immsplant
. If it is necewary, a remedial action will be taken applving chemical or

organic plunl food and cstablishment of pH of the soil.

I there is not an effective adaptation or does not have any growth afler 3
manths of sown. it will be replace the species by another type that can
adapt better 1o the specific existing conditions in the area. (pH.
hydrology ).



NOTE: When sows are scen (o be affected by a plague, but this does
not canse the death of the plant, no action will be taken, since these

in the ali ¥ chain. [n the case that the death occurs,
(degradation), a product will be utilized approved by EPA for special
aquatics areax. Under no concept will be able to utilize bivlogical

controls.

9. Providea + of the original mitigations goals and objoctives, and
a discossion of the level of amainment of these goals.

). Provide a sy of the results of a functions and val of

11. Provide Asbmll dmwings including a swvey preformed by a
fessional vor, showing the i R aaiic
* vegelation planied.
12. Provide photographs of the mitigation urea

d. In the casc of presence of harmful species, it will be initiated & comirol
management as previously deseribe in Seetion VIII of this plan.

e. Monitoring Reports will due every six months for the first and sccond year: and
unnwally for the third, forth and fifth year,

1. The monitoring inspections arc with the purpose of observing and document
all the paramcters mentioned in point 13 of this section. Also i order to
determinate the achievement of the performance standards mentioned in Section
IX of this Mitigation Plan it will be camied out the following monitoring
procedures:

ii. Design. mark and locate 10 M X 10 M quadramis in both of the



il The quad 1o be hiished should rep ul least 5% of the
total arca of the mitigation and enhancement arca.

iv. These quadrants will b oscd to gained techmical data to be
included in the monitoring reponis.

v. Pa to be ob: d p ideniify and quantify
identify discasc in plants; and idcatify any wildlifc present at the

¥i. Also 10 verify compliance with perft Sard ioned
in section 1X.

£ After the miligation area has reached the five year of construction, it will be
carricd out a field inspeetion to identily not only the cover of (he planted species
‘but also identify the founu specics that wses the mitigation for nesting,
reproduction, migrulory and other uses. Also, it is recommended to make a simple
water analysis ufler the 5 vear to coroborate that in fact the wetland constructed
serves as filter of nutrients or pollutants o help the water quality of the area This
detormination can help the Agency I cvah the functions of the weilands and
its gusrantee that is in process to be an estahiished area.

Monitoring reports will update the USACE on the stams and progress of the
mitigation. These will include di son of any probi { and soluti




CONTINGENCY PLAN AND LONG-TERM MANAGEMENT.

CONTINGENCY PLAN

= The pertics respoasible o deal with any dinary event (hurrh floods ar
droughts) it have not heen established. To ours knowledge (he responsibilities go
1o the place owner until this is transmmitted to 2 second or thind perty.

LONG-TERM MANAGEMENT

It is expected that when the mitigations arcas reach the five year of maintenance and
monitoring period the wetlands arcas will be capuble of performing its natural and
ecological functions to sustained by ils own. Also as parl ol the construction
procedures the areus will be designed that from (he beginning only natural process are

carried out in the wetland o be i and ent 1, At the o
structure are heing proposed to maintain the hydrology of these areax since both of
the mitigations and enh areas @rc adjacent 1o existing water bodies that at

the present is providing the hydrology o the wetlands present at the site.

ADAPTIVE MANAGEMENT PLAN

a K in the mitigation arca occur some damage jonally by Jinary cvents
(hesr floods or droughts), the affecied area will be inspocted immediately,
whenever the time conditions permits il Afier thiny days (30) @t will be
4 incd the damages by crosion sedi ion. or any another effect.  Afler

iring these damages, it will be d ined the quantities of affecicd plants and
trees tn begin the planting process.

b, During the ion of the mitigation areas it will place any sedimentation

and/or erusion control (sl fenee) to avoid any material gain access to the wetland
aren, These controls will be removed when all the slopes or transilory arcas are
established with grass to guarantce that when rain evenls occur the slopes will
remain and no erosion will affect the mitigation.
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XL FINANCIAL GUARANTEES
a. The permittes (VRM Ei iscs) is the pasty responsible for providing and
ging any financial and contingency funds set aside for emedial

mecasures 0 ensure the mitigation succcss.

This Mitigation Plan has heen proparcd to comply with the Guidclines 404 (b) (1), of the 404
Permit Applications to the United States Corps of Engineer, under the Clean Wamer Act in
sccordance with the New Miligation Rulc of june 2008.



ENCLOSE #1

MITIGATION LOCATION MAP
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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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2
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



4
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
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657
658
659
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762
763
764
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766
767
799
39
840
841
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943
q44
845
846
847
843
849
850
851
352
853
854
355
865

868
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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



14

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.
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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
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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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