Entudic de Floma y Fauna: Centro Comercial Bayamén “Town Center' (Bayamdn
South), Bayambn

Anejo X, Enviromental Sensitivity Index Map
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Eatudis de Flora y Fauna: Centro Comarcial Bayamdn “Town Center” {Bayamidn
South}, Bayamdn

Anejo Xl, Mapa Siztemas Naturales
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Eatudic de Flora ¥y Fauna: Ceniro Gomerclal Bayamén “Town Center” (Bayamin
South), Bayambn

Anejo Xll, Figura Tipos de Suelo




Bayamon Towne Center

Carretera PR-5
Barrios Ortiz y Buena Vista
Bayamén, Puerto Rico

Mapa de Suelos

Fuente: US Department of Agriculture, Soil Conservation Service. (Nov. 1978). Soil Survey of San Juan Area of
Puerto Rico.

LEYENDA
Tipos de Suelo

- MxD Mucara clay, 12 to 20 % slope
- MxE Mucara clay, 20 to 40 % slope

- MxF  Mucara clay, 40 to 60 % slope




Eatudio de Flora y Fauna: Centro Comarcial Bayamén "Town GCenter" (Eayamin
South), Bayamon

Anejo Xlll, Carta DRNA 4 de agosto de 2009
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AUG o 4 2008

JAVIER MATOS vAZOUE

COMFANIA DE FOMENTQ Y FXPORTACION DE PUERTOQ RICO
PO BOX 195009

SAN JUAM PR 00318-5003

Estimado sefior Matos,

Declaraclén de Impacto Amblental Protiminar

Gontro Gomercial Bryamon Town Canter
PR-167, K. 134

Bo. Busha Viata
Beyamdan

O-PA-DIAD1-54.001 0228002007
O-CE-E.FO1-8.1-005688-250682007
Caao Nam. JA-DI-AG-41
JCA-0T.4024 {CCEPR)

HAT-A L0227 2IPL. M

Hemos evaiyado 'a comunlcacion del 30 de marze do 2009 rolacionads al asunto

dagerile #n epiqmafe. Ademis insiuyd ol "Hydralogic Aspectl’ v ol “Wetland Junsdicticnal
edermination”.

En comunicacion dol 20 de wepliembre de 2008, al Deparamanto de Recursos
Maturales y Ambientales (DRNA} solicitd informacion ai proyecto propussie. En i
migma s¢ categonzg vl predin bao s gisposiciones de 1 Loy Nom, 241 de 15 de
aguslo de 1999, fegion enmendada, conocida eomo "La Nuava Ley de Vidi Sivostro da
Fuarto Rico™ y el Raglamento Nam. 6765 (iteglamaonto para Reglir la Conseivacian y el
Manejo de Ia Vida Silvestre, las Especies Exdticos vy la Caza on el Estado bibre

Asociado de Pucrto Rice).  Ademils de ln canlided de cuompos do agua, zona de
wrnorllgumigntn y hymedislog, aniie otras,

El DRNA avalus o “Hydrologic Aspect’ de marzo de 2009, ralacitnads & los gspeclos
hidrolégicos del predio donda 50 propono la construccién del Centre Comarcial.  El
astudio presanta un analias para eslablacaer si las recogidas pluviales ae puaden definir
gomo cuerpos de agun  Este concluyd gue s areas tributanas son pequefias v que
sl prodducen agua Guisiedd luewe, que B lapografla ne prisenta marcas de inundacion
en R fedyediaria ¥ qua debide a lo pronunciada de 13 pondiente no hay conexlon
hidrauiica o remanzo sobre log nivalea de inundacien de [y Quebrady Cangal  Por lo
que, g¢ Ccatablece que 28 recogidas pluvialas del predio no poeden delnirts tama
cuerpos de agua. kn baze 8 Io antoror ol Deparismento detarming que o analidis
presantade es acaptablo,

P Bax 66147, Sanr Juran, Pueria Rico 4038
Tl (7ET) 9002200
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Ho obalante, en relacmn i 3 avalsacion de) predio sobre las disposicionas da la Lay
Mam. 241, supra, =8 le informd e el predio cotegorize comao un Hébitat de velor
pcoldgica (Categeria 4) ¥y qua se requiere qua s iniliple @0 proporcidn ne menor do
1:1 con terrengs do igunl o mayor valar ecoldgico al habltal Impacladn, Parie de esla
millgacion ex [ zona de armgrtigeamiento de la Quabrada Cancel de vainte (20) metros
a partr de log cinco (5) melros requaridos desde e horda del cauce.  Ademas, do dos
wreas en el pradio y un corredor (Figura 1), Estds afeas doberhs sor dedicades a
onsorvacion y 5o debecd petimar su cantidad en cuerdae. La impleineotacidn dir las
titigacienas podra ser Mediante [y casion de twrrencs, dinore 0 ambas, o cual inclird
oMo If‘r'IIII'IIr'I"lﬂ al oosto IEIE! adgulsicit  die lerengs,  ecciones de mitlgaciﬁnl
mantanimientc ¥y cusl@squiara oires BCGONAR NBCeLANES pard [ prolectidn a largg
plire y minieo del dtea de millgazion, Mo obstanta, da la pane propotente tener olras
sllarnativas da miligacttn, poded presentarlng coma plan do miligacion ¥ ser aprobadas
por al DRNA

Una ver somuola o Declaracion dy Impacto Ambicrigl Enmendada que incidyd el
"Hydrologic  Agpect”, "Wetland Junsdicllonal Daterinalion” y la informecidn antes

mencionaga estaremos an la major dispoaiclon da cantibuae don [ ovalugacidn dil
proyecls Y rmitir ruestros comnntrios

Cor Tiante

And M. Lopaz Cruz

wecretania Auxiliar

Socratatia da Permizas, Endasos
¥ Serucios Eapeciallzadoe

AMUIGF! MACAIN B
Areoer Figura i

e, M1 Aol be AvgaTiu b rado
Girdinto Intasing
Sgoparamienia Sgntiica

Junky gix Calkgaed Ambesndpl

Era Coynlihia Evaw Pworn
Tioerwinnm
Junta dn [Mambizncion

Farnada MoNnl Vizcarrondo
PrAB &0, B0 O Ak Avefids, Euile 108
Bun Juln, PE 0002 F-424y
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Flgura 1. Imagen aérea del predic ublcande por donde discures fn Quebrada Cancel ¥
#reas que daben sar consarvadas {poligono do rayaa hnrimr\tglu:} junte & una franja de
vogetaciin que permita conectar cada parehs {paligons cuadnculado).



Estudio de Flora y Fauna: Centro Comerclal Bayaméon “Town Center” (Bayamdn
2outh}, Bayaman

Anejo XIV, Figura Area Mitigacion, Remanente
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Porcion de Terreno Remanente

Bayamon Towne Center LEYENDA

Carretera PR-5 D Area de Estudio

Barrios Ortiz y Buena Vista Fuente: Gobierno de Puerto Rico. (2007). Fotos Aéreas.
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PROTOCOQLO DE PROTECCION
DE ILA BOA DE PUERTO RICO
A SEGUIR DURANTE ACTIVIDADES DE IMPACTO

1} Toda persona a trabajar en o proyects de construcolén debs paricipar, con

Antetacisn al comianza de Ins Bibores, de una charla educativa sobre |3 Boa

Puntortiquofia, Epicrates inpmaits, 8 ofrecerse por el personal del
Dopartamente de Recuraos Naturales y Ambientaler. Esta debard proveer
I sigdisnte informacidn:

a} Datos gencralos sobre la eapeciv, ilustrados con folos v

B)

£}

. d)

diapositivaws (i.e. caracterlsfica de su habitat, ausencia de
venena, mito sobra @l podor curative Qe sus  gceite,
|ﬂl‘.!ﬂ'lifi5i:101lﬁl1, beneficlo de t wspecie a la sociedad v al
ecoslstema, leyos y reglamentos que la protegen y [as
penalidiados que conllava intérvenic con elias, ya sea pars
haceries dafie o capturarias para vendarlas).

Literatura ¢on fotos de la serpianta,

Frovedimientee a segur ol encontrar un espacimen de

serpiente, tanto de formiy orat como escrita.

Lista ¢ porsonas U oficingz @ larnar en caso da eneantrar ung
Rerpiante (boas u otras Aspecios) de manera Gua osta pueda
aer igentficada y si resultara sor una boa, relocalizarly a las
draas de mogotes adyacento, En un plaza no mayor de 24
horas a partir dal momento del hallazgo.

Idantificar las porsonas encergadas de roportar el hallazgo de
sarpientes an gf Ao,

|



PROTOCOLD OC PROTECSION
DE LA BOA DE PUERTD 1MGED
A SEQUIR bLitANTL AETIVIDADORS DR |MPACTD

f)y Todo persomal quo sca contratado por el proponente, con
posterioridnd al eirocimientc de asta charla, debard comtactar
al DRNA para guo so [c provea una charly con of mismo
contanide de Intormacian,

2} Los procedimientioe a seduir en case de encontrar una serplente en ol Arca

del proyecte al astar durania las Iaboros do extraccion serdn ips siguisntes;

a) Los trabajadoras an uUn radio de no menos de 50 pies alkedador

da la serpiente detendrin su labor y apagaran la maduinaria,

b} Una persona mantendrd |y serpients bajo obeervacion en tanto

d)

oire se comunica con |y persona encargaga de reporar el
hallazge a Ias agoencias o personas en lista (el perlodo de
ohsarvaclén solo $u mantendrd durante las horas laborables de
log empisados del proyecta).

El obrarvador daboerd mantener una distanela no manor da 95
pies, mayor de sef posivle, con la sarplante de manera que esta
se percata Ik monos posible da su presencla v no se oculte. Lo
serpienta deberd mantenerse bajo observacion hasta que el
pereonal tdcnica onvargade de su relocalizaclon arribe al araa.

El encargiele s comunicard o designara 8 alquien gus o
comuniciie por taléfone con alguna de las agenclaz & personas
BN |3 [Ista,
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Wetland Jurisdictional Determination

State Road PR-167, km 13.6 Buena Vista Ward,
Bayamon, Puerto Rico

Frapared for: Prepared by:
Michaal J, Scarfla Jr Yousay Garcla
Gibraltar Devaloprmeant Corp, 130 Winaton Churchil Ave, PMB 228
1078 Cephas Drive San Juan, PR 00926
Clear Waler, FL 33765 Tal, 787-842-4242
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1.0 Introduction

Thiy purpose of this study was (o dontify the wdios of the United Slates ol
America {USA) presant within & mountainous interior site of approximatcly 24
acres, located at Buena Visla Ward In the Munlcipality of Bayamén. In order to
Iefeanlify the watens of lhe USA, M. Michael Scarha Jr. af Gibraltar Developmett
Corp,, confracted Yousew Goarcin Rurmgs to peifpom a0 Junisdiclional
Datermination {J8) for the sito.

The term "wilers af the Uniled Shates of Adnarica” & delinad b 33 CFR 3288.3
and includes a variety of water bodies such as lakes, rivers, sircams (including
intermillenl  streams), mudllats, wellands, prairas, pothaoles, wet meadows,

heach lakes, natural and, in some cuses, artificial ponds,

Witlande are a subset of the walers of the United Statee of Ammanca, Sectlon
404 of the: Clean Water Act defines o wellnd s anoarea thit i inundated o
saturatcd by surface or qround water at a froquoncy and duration sufficiont lo
support, and that under normal clroumalances do support, a prevalance of

vegotation typically adaptied for lifie in sataraed soil condibions,

The dentilication of wellands regulated by the U5 Anmy Corps of Engingers
{Gorps) under Section 404 of the Clean Water Aot and Section 10 of the Rivers
and Harbors Act is physically parformed through a process known as a JD. The
0 process astablishas a line {daellnealion) which saparates and dentifies the
Corps roqulated woelland arocas from non-wotland (upland) arss, which s nal
ragulatad by tho Corpe,

This report includes basic information required by the Public Molice of the Anlilles
Rogulatory Sactlon, published in Qctober 12, 2001, According to the Publle
Matige, all raguests for verificalion aof JR% parfarmedd by Tandowners and privale
consultants in Puorte Rica and the U.5. Virgin Islands must be made in writing
and, a8 & mitimuin, most ihelude e oliswing informatton:



ot

&

+:'|'

o

L
wh

Name, addreasz and phona numbers of current properties ownetr({s)
and authorizad agent {[f applicable}. This informatian s included in the
nerirait of this report.,

A doscripticn ot the parcol: This information is included in Section 2.0 of
this raporl (l.ocation and Tapadgraphy),

Pormissign for the Corps personnol to enter the praporties: A
pcrmisslon letter is included ae Appendix 5 of this rapor.

Anh accurate location map and conclse directions on how ta get to
the property: Tha physical addresse of the site [& includad In he porlnil of
the report. Also, Figure 1 {ncluded in Appendix 1) lastrate the accurats
Incatian af the study area i the 10 20,000 USESE Tepographic Map.

Plan, aerial pheoto, map or sketeh ashowing the [urisdictional
boundary line: Appendix 1 Includes a 2007 Aarial Photo illustrating the
jurizdictional boundary as well s ha propertios houndaries.

Aroa of raviow F diffarent from properties boundary: The area of
roviow (5 within the propertias boundaries,  Addihonal gbservation points
wero parformed ouisda of |he proparty, to better understand the
physiggrophy of the area (Sec Figuna b, Appendix 1)

Mame of waterways: The proparty is located in the meuniainous intenor
of the laland, borderad by the: Cuncel Creck by the south,

Latitude and longitude {NAD B3 at the center of the property): The
Latitude and Longitude of tha center of tha properties are £; 224,207 41
and ¥ 2554 615.55

Aarial photographs (should he the latest avallable and must bo as
clear as posslble): This raport includns a 2007 Aarial Photegraph, which
I3 used In figura2 prasanted in Appendix 1. Tho jurisdiclional delineation
w illwstrated ovar this acnial photograph (Figure ).

Refarence Information: Available afficial riferences were used for the
study. The resoureos ysed for the figures (lika topographile and 2oil maps)
and unalysis of this study, ara listed In Saclion 3.0 of (ha report (Literalure
Citad).



o Appraximatg  total acraage of the =ita; The shady arca haos
approximately 24 acrcs.

+ Data forma for uplands and watlands af various pointa in the
praportiox: 4 dia forms for the 4 sampling ponts established  are
included in Appendix 2 of the report,

# General cllmatologlcal condition at the timo of tho evaluation: The
Meldwork was conducled during four sile vists on February 2009 and
March 2009, It was meist (with relatively) fresh temperatures during the
first three visits, and rainy during the [ast one. All site inspections ware
performed during the aflermanns.

2.0 Locatlon and Topography

The study arest v locidad of State Road PR 167, km 13,6, Buena Vista Ward,
Municipality of Bayamdn, Puentc Rico. The zite is limited to the north by & stato
rovad ol racont construchon, 1o tha aast by slate road PR 167, to the soulh by the
Cancal Greek and to the woul By @ small (3 housos) rosidentizl cormmunily, This
JU covers all the property dlustratad i figure 1 {Appendix 1), which has an
Approsirmasle aren of 24 aqeros,

Tho proparty is |ocated in the humid mountainous Intertor zone of the alang,
bordered by the Cancel Creck by the sooth,  Most af the lopography |5 staep
{more than 0%}, The highar algvalion af tho site is about 130 melers above
maan saa lovel, while the loweet |8 100 meters abova mean e=a laval,

Figure 1 illustratcs tho proporty boundaries in the Topographic Map of the
Maranjite Quadiangle. Figure 2 presenls the sile location on a 2007 Aerial

Photagraph, Both figures ara included in Appandix 1 of this repor.

3.0 Methods
This J03 wirs condycted following tho guidelines and progedures regommended in

tho Corps of Enginesrs Wetlands Dellneation Manual {Tachmcal Rapart ¥-87-1,

4



1987} The On-sie Ingpochion of the Houtine QDetermination Method was the
sclocled appreach to perform it. Thao Dacember 2, 2008 EFA memorandum,
Catabtizhing Gydellnes for Clean Water At Jurlsdiciion Follgwing the U8
Suprame Court's Nacisign in Rapongs vy, Upitod States & Carabell v, Lnited

Slpdes was used as o rafgrenca for this study,  Our hold oxperiance in Puerls

Rica's physicgraphy, mix with USG5 glossanes and mapping ingiructions, weare
usoful to parforit this 2tudy.

AR lterdgandy gtodp & regiotaliziog e 1987 Manuial in 10 supplements
fearrenlly in varous stages). The supplemant for Carbbean is schoduled for
interim phase in mid 2009 (Fobruary 19, 2008 Corp of Engineeie -Puerld Rien
HEQUIEIGI’}' Workshop-y.  Qnce aolliclally adoptad, i will be mandatory and thi
farmer 1987 Manbal can't be wsed excopt undar mited circumstances.  Evon
warg the 1987 manual is uwtilzad acrass entire U.S. & Verritones, and |& vary
ganoric i approach, is sl the nomm o perlanm Jurlsdictional Determinalians af
the marmeant af thes study (il s also old;, now information and jurisprudence has
been genarated during tha past 21 years).

Balon: performing the sile inspeclion, the study aren was previously located at
the Topographic Map of the Maranjitc Quadrangle, the 2007 Aerlal Phalograph
and chasat nuimber 18 af the Sall Survey al San Juan Args gf Puerte Rice, The
fieldwark wiws eonducled during four site visits on Fobruary 2009 and March
2004,

3.1 Transects and Jampling Polnts

Four sampling poinls worn assesscd for vegetation, hydrology and seils.
Alzo & obsarvatlon points (cna insida and 5 oulslde the property) were
edtablished to batter dndersland the ard physiogeapby,  The selecied
sarmipling poind’s location was basad on the charactaristics of the sitz n
such way that the nformation collected reprazentz the different plants,

i)



4.0

hydrologic and solls at the hearly lavel portions localed inside topographic
dapresslons al Ihe lowesl plovations of the site.  Additional obaarvatians
along the proporly were madae to accurately defing wetlandfuplands and
other possible uriadictional watars {like inlenmilinnl crouks) boundarics.

Figure S illustrale the sampling and obzervation poinle  locations.
Appendixcs 2 and 3, rospechively, include the flald data forms and a
photographlc racard for éach sampling point,

Raaults

4.1 Vageiation

Hydrophylic vegetalion is delined as the sum of tho total macrophyte plaint
Ife growing in water sail or on substrate that is at least perlodically deficlent
in cxygon as e result of excessive waler content.  Vegration In wetlands
consists of one or mare plant assoslations  Therefore, it is mandatory to
congidon plant specios dominance among other things to detennine iF @
particular aresa 12 domihated by hydrophiytic vegatation,

Tha property privsonts various stratuma within differant plant carmimunitics,
Tho selacted sampling points were represontlions of throe stratums at tho
nearty lavel areas in the tapographic deprossions at the lowoest alevation of
the: sile. Tha relative dominance was moaslrad by he greates] paccenige
of acrial cover,

For Ihis walland datarmination, vegetalion samples wara Inspedled vispally,
The 1988 and 1986 Mational Lists of Plants Spegcies that Ceour in Wetlands
for the Carlbbenn Region woro used to identlfy the indicatora of wetland
vigolation. Ohligata (OBL), Facultative (FAC) and Lpland (FACY) spocies
were found at the ste. Indicalors fur wetland vegetation in humid areas
were represcilid by Dumb cene (Dioffanbachis seguina) amd Facullalive

vepetation by Royal Palm (Raysionia boriticnnes), Tha eoourrence of this
G



bwe spocies is insigrificant and sporadlic. The site k& widaly dominaladd by
FACU specla, African tillp tras (Spathaden componfofa), Specific
vegelatiah gbsarved ot sampling points is included at the field data forms
(Appendix 2],

4.2 Hydroalogy

Watland hydrology refers to the prescnce af watai eilher above tho soil or
within tha soll for a prolong period of time during the yoar.  Plants
development and sois formation are directly  infiuenced by welland
hydrology.

Hydrology i [voarable only at the southern {lowsast) border of the sita,
where is bordered by Cancal Creek.  The rost ol the site hos stoop
tepography at higher elevations (= 100 meters (msl) and is basically part of
Ihe Cancel Creek walershed., The site is not affected by flood prone araas
(5ee Figuro 4).

Sampling points ware negativa for walland hydrolagy ndicaiors, even at o
poricn of a natural swale where epliamendl ponding goour {:mrnpling point

d}. Soll saluration wasn'l foynd on the sampling points.

Tha MRCE Sail Survey of the San Juan Ares {Plate AR ilhstratos 3
intormittent water bodles Nowing fram tho sile (Seo Figure 3). These are
nat lustrated at tho USG5 topographic map ('the water racourses sxper
agency’y (Ses Flgure 1) Durling Ihe field inspection, we dign't obsearve
intermiltenl How or springs at any of the topographic depressalons. We did
obscrvo significant humldity and water flow In lhese same {opoqraphic
doprossions, bul at lower alavations oulside of the study aroa (Observatlon
Froints 1 and 4}, Tharefore, we concluda that Intermitlant eraeks are not
prezent inside the study area. Ywhat & present insido lho siudy area, arc
topographie deprassians thast act s ephomoral (sherl duratlon flow) swalos



and gullics that drain storm wator during significant raln ovonts.  Thoso
ophemaoral natural drainage futuraa are located below the water table and
tharetara have ho basa flow {dry wealher low ar How without riain).

4.3 Soils

Acearding In 1he Saoll Survey of tha San Juan Adea of Puerto Rico, there is
ane sails type mapped 0 the stody aron: Mucara clay (12 to 20 % slopos,
20 to 40 % slopos and 40 to G0 slopes). The Hydre Saoils List of the
Carlbbean Ared doean™ identify this soil lype s oo byl soil or owilh

retenlial bydric incluzions,

Even when Mucaa solls al Tha site are ol listed a5 hydric or with Fypdrig
inclusions by the Hydric Solls List of the Carbbean Ama, we decided to
sample it, sinco it showe potenbal indicators of reduction cenditions at &
topagraphic  deprassion o an  inlermittent  creek neachy (persanal
phsorvalion; ohsorvation poinl 3).  In order to determing lecations for the
aotl samMplings, a visual assesament of 1he area was parformed with the
uuidangd of Tha salls and Wpographic maps,

4.4 Atypical 3ltuations or Problem Araas

An atypical situatien or problen area was found on sampling point 4. This
portion of a natural swale was [htercepled by & dit road wilhoutb e
approprale didindoe (culverd), As o resalt, pending and overflow al this site
iz avident during hoavy rain evenls. Howsavar, aller performing thls study,
we concluded thal thé pohding occdr anly in an éphermiess] woy as o direcl
respansa to significant rains,  Afor a rain event, the water drains casily
through the permeable scilz since it dossn't have a perenmial or intermittent
walar body leeding it. At Ihis sampling paint, hydiglogy and sail satanation

was ebsent during the field inspectians.



The study ared tarm Pl of i wiater shed that has bgen recantly modifiad by
ther construction aclivitles of the State Road PR-5 at tha north (See agnal
photograph Figure 2 in Appendix 1),

5.0 GConclusions

During Fobruary 2008 and Margh 2009 a Jurisdictional Determination was
performed an a sl of approgimatcly 24 acres located in State road 167 km 13.6
Buena Vista Ward, Bayamon, Puera Rico. Four Sampling points wera assessed
for vegelation, saile and hydralogy. Alsa & abservadion points (& of thom outside
of the propatly} wers establishod to botter undorstand the phyeiography of the
arga 5ol saturation wasn't found on any of the sampling points. The sile s
widely dominated by FACU specie, Atrican tulip tree (Spothocen companafabn),
Tha solls In the gite are not identilisd as hydric or with potential hydric incluslons.
Hydrology is Givoratde only at the southern (lowest) border of tha eite, where 18
bordcred by Cancel Creek, Tha reat of the sle has steep Iopography ot Righer
elevationz {= 100 motars (msl) and is basically part of the Cancel Craek
watarshed. The site is not affected by flood prone araas.

The NRGCE Soil Survoy of tho San Juan Area (Plate 13} illustratas 2 intermillent
wator bodios flowing from the site (Sea Figure 33, These are nob illustralad ol the
LEGE Topographic Map of the Navnjils Quadrangle (See Figure 1), During the
field inspeclian, wo didn't ehserve ntormittent flow or springe (that glva origin to
intormittent crocks) at any of the topographlc dapresslons.  We did observe
significent humldily and aleo wabar flow in these spome lopographic depressions
at lawer eleviations outside of the study area (Observatlon Paolnte 1 and 4).
Therefore, wa conclude that intarmittent croeks are hiot present inside the shudy
areda. What |3 present intide (he study area, are topographic deprassions that
act as ephermeral (short duration flow) swales and gquites that dram storm water
runoff only during aigniticant iain evenls, AL slate on the December 2, 2008 EPA
Mermorandoim (Eslatdishing Guidelines for Clean Water Act Jurisdiction Following
the US Supreme Court's Docision In Rapanoz v. Unitad States & Carabell v,

£



United States), theese apherneral faatures preaent in the study araa, should not
b considered waters of |he United Gtates and agencies geenenilly will fob duger
jurisdiction over them (See Appendix 4). Ephemeral streams could he
|urisdictional waters of the United Statea, only In ard planes, but not In ateep

mounibitinous humid Ineations ke the sludy aroes.

An atypical situation or problem area was found on sampling point 4. Thig
portian of a natural awale was infarcepted by a dirt road wilhout the approptlala
drainage {(culvert), As 2 resull, ponding and overlow at this site is svident during
haavy rain ovenls. Howaevar, after performing this study, we concludad that the
pondlng oceldr anly In an ephameral way, as a direct respanse to slgnihicant

raing, This silualion must bo carrectod by installing a culviar ot this painl,

Ag a regult of this etudy, three intermittent crocke staring "dowingtream” (outaide
of tho proporly) of sampling points 1. 2 and 3 weng idenlificd. Thesoe infonmillemn
greaks were channellzed at thelr vary baginning cutside of the proparty. The
narfhern creeks were channelized as part of {he conslruction of 1he new Slate
F.oad Mumber & and the southern one was channelized during the construction of
the Francleco Gastamblde Vega School. Mo wetlands were found inslde the
atudy area. The aphameral futuras (fopographie daprassions) inside the proparty
aro nod inlenmiltent creeks since thedr Aow is limiled 1o tho dueealion of run gurnds
intarmittent craeks originates wilh Intarmiltent springs {which are abssnt in the
sludy araa but present downstream) and thelr duratliet although notl parennlal,
remuins langor and is not limited to the duration of o rain ovent, Tho bost
evidanca of lack of significant flow in this geographic araa is the absence of
redugedd salls i thesa fealures, Walers of the Liniled Siates idendified neare the
sludy area aro illustrated over the 2007 aorial photograph on figure 6 of this

report.

10



6.0 Ioolated Watlands and Eignificant Nexua

Mone isolaled wetlands were identihcd within the prapory boundidios,  Thi
infenimittent creeks identificd owtside the property, have significant nexus with
navigahlo waters slnce they drain to the Cancel Creek which is a perennial creak
tributary of La [Mlata Rlver (spacilcally La f*lata Water [eservair) (See Figure 1),
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HYDROLAOGIC-TIVDRAULIC STUDY
BAY AMON SO1TIL COMMERCIAL CENTER
BAYAMONN, PUELLTL) RIC(G

Casiang Aneaile, 13015

Angnst, 2006

[ INTROIMICTION

A sommiercinl developmenl propest mnncd By Soulh Connneciul Center iy plancd to be

construcied ina 27-oere properly Iocotod wost ol stale rosd PR-1G7, 0t Buena Vist Ward, in the

Municipality of Dayamdan,
Guehrady Cancel orosses the progesed  development gile from east i wesl, CThiz slorm
walcreouss will bt B altected by s progeen, Aceocdingg e e osaulstery Tewsd s, e

projoct site is mol considered Toodable Tor The T80 year ruinfall cvent,

The adeserlopment of the e b gomg weoinerease tunell. This inereoses has 100 b poligoted

acvurding W the stpulativas ol the Poceto Rico Plaooog Bowd Regabilion No, 3.

Purpese of Slotly

Thi purpose of ihe sody is to determing the T00-year waler suckice elevalion o the walereorse,
A e entagaies tg angrgmenl 0wl disehiege due toothe developmant T aecordium (o the
Fuortn Rico Plaming Bourd Repolation Mo, 3.

Aqprreach

The fellewung sieps have been gncoraken el e gy,

A irmpirerarirny ¢
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Nydritogic Annlysis The following prameters wore doterntioed S the hydeologgae analysis:
drainage are, average soil curve number and ranedl lag Gme. Basod oo hese pamncters.
cligglweges for 10O, 50, 25, 10 nnd 2-yr frequencics storm were determined Tor existing and

propumed somditions, HEC-T madel wis ueed,

Rt [rischorpe Mitiggdion Aoalvsig: A mitigation mnlysis wis mode in omder b counteriet the
effoet of the proposed develapment pouk deachaege onto the downarenm srens, MREC-T mexlel
wans usetl For the miligition msadysis, Discharges Bor 2, 1 25, 50 amel 10-year (regqenosd e

analyred Tor runot T miligation.

Elslulis_Anulyzs: Hydowlic computaicny weres ouade o deenming the 100-yr, witer snfFive

clevitions al Quebrada Cancel, 08 HECRAR modal s used.
Cronelusions amd recammendations were ¢laboruted.

Authorizatlog

RAY Lingineers PLS.CL on behullof the owner autharized this shoady, wider o conlst sigicd wath

B Cwsimnes Anenlle, pringipel of CA Engineering,
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1L PLEMECT BACKGROUND

Logating

The projoct site §s locatod b stale ooad MROTAYT, Boena Vista Wird, in the Municipality of
Govansan,  Uhe progeed =i s bordersd By the PRECTA Pavcel D08-07-A wn the noah. Las
by Developnwnt on e seuth, Francizeo Castambide YVeea School and stote road 1'E-167
Roard ony the casl, il Succession Kanws Visgues on the woest. Figore 1 showes the approxinuie

loertion of the site in the LISEHS guuclranglo. Figurg 2 shows o lpyoant of thye proposed projest.
Topngraphy

Topoprnphy of fhe s ghews glopes waerds Ooehradn Coogel, Cirognel elevation of the sing
varics between 125 and 105 m. rederred we o local velical condeel. Figure 3 slhows e

lopogeenphy of the site.

Waler Budivs

Quehrada Caneel is the only wiier body velnted (e the site, Thiz creek crosses U sile frany eas
W owesl The progeet will won antend W oalleen neitdier e banks nor the bed ol this witerconrse.
The prvjoct will he constructed ontside of thoe 100-yonre Ooed foatprint of 1he cregk.

Flaoding

Fron the repulntary poind of view, (he progect sile 35 nol elassitied ap toodable tor o J-year

nunlall evenl. Figure 7 shows aoportion of the FEMA Tood inscaoce vals oap Pancl 705,

revised nn Apcil 2005,
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Ficld Work

Field datn vsed in this study wos token by the diowings provided by BAY Lingineers, This
lvemanen wos Waed for he Dpdenuhie modelige,  Resulis olaised iy tus slady e sty
Baied s this indormation, Fieldwork s aiached in o pockel al the end of this study, as

Aoppencdin <,

Fermer Sudies

Mo prewicis studics were foumd for Uis site, Pl study s baded o e mbarmonan pravided by

the shyneer il guthiercd Weoteh st mspeeton o inteeyicws of neightorng resdens,

Stwddy Toovel

This stucy 3% intended as an aid to the design engineer in the prepanttion of The gonstrogtinn
drawiaigs o thes cecormendied struetuees, Figures, seleoanies nmd devsings st nat be wsed ay
gonstruction diwings., The design eogineer st clabwale the constouetion deawings in

ogrecment with the reconymenditions of this study.
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ML ITYDROLOGIC ANALYSIS
Muthidaolugy

The compnter progrom entitled Flood ITydvograph Package (111EC-1Y developed by the LLS.
Army Lurps ol Btsnneers | T wad ysed Tor b hydrdopio annlysis. Lsing his progeam, the
Unit Nydrograph method and Ui Bunotl Curve Bumber (CN) mediel, oth devebopad By 1he
Soil Conservation Service {505}, were applicd to deferming the desipn hydrograpli, Tl wae
cojpputed by o progess ol translating the minfall cecess inta o runoll” hydrograph knoswn as

L'li.Jr'I‘ln"li.J'l'u.!llli.Jll.

Pepk cdisebhnrpes enoping in focejuencies fooome 3, 10, 25, 50 and T vesr woere estinuled for

caisling and propuscd condinon,
Dradnapes Abvis

Vo Lhe topoptaphy, the projoct aite deins Wt walercourss, The progoet sl shows o e
four ipedependent deniongee areas ot existing condition: Dreiaee arca ' with 4,50 acnes, 172 with
LRES qeres, P owith 534 aoces angd P4 owah 0021 Aren PL glrain do dwo storm walereourses

locatedd to thie northiwest of the site. Accas I'2, B3 and 1% drain o Quebrads Caesl.

The Tour dessnage weeas have been exsentially kept st proposed condition st ares P2 s been
suhdivided i two aross; Deadnagme aorco B bas 3890 acocs, A los 30598 acees, TRIE 750 neres,

P 550 peres amnc T4 hag LS neres.

Seven oftsite drainuge areus contribule 0 Quebrads Cancel: B with 3,23 acres, B2 with 1214
nores, b w1588 novee, T with 399 940 aope, TO5 with 2346001 acros, B wilh tiedd acres, and
B7 with 24 L9 acres, OFfite areus 14, S, Bboand 1Y wers sulshvided Tor the hydealogic
gomnputations. Fipore @ shows the drinnge areas ud oxisting condidion and Figure 3 al proposed

contlition.
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Lprve Womhers

Curve numbers wees canyputed usitg the MIRCE methcdology, Sl Gepos doed Tand vegs were
Eotlgn from SCS | T97K) soil mops. According Bo Lhe Sail Survey of Ban Juiin Acca ol Pucrlo
R, wwost of the il ol the projet site was eligafied as Muesrn elny (MxE) 20 to 0% shopies,
und Mucira clay (M3 12 o 20% shopes, Soils al the oltsite arcas are Mucara elay (M) 20 G
AD% slopes, sed Mucam clay (WxT1) |2 to 20% slopes, Morangito sily clay (Mab2) Dugeey cluy
Ehral Xy nnd Win Avriba cloy (Rof 2. Weighted curve numbers Tor (hese soils woere estimalod.
Courvs Mumber el 93 wos acdopted R the developed area mn consimdetabn of the iy of propssd
land use. Appendix A shows the weighted Curve Number {CM) estimabions ad other
physingraphic chorscteristicg of e drdnope sreas. Figone & shosws the portion of the soil mop

correspuiding e wrca of sy,

Lap Thae

The g e was esomated 0s sy pergent of dhe time of eonceniration ns estimued by e

Tormula of Kirpitel.

oo o (], DUFETE T A

wlhie!
L chavne! Tength (1)
M channel slope
Ty Time ol concenteution inomin

Prednilad Tog Tine culealations are shown in Appendix A,

Raintull rain

The varintion of rwinfll yolume with me was requiced as el of the stonn mpud for e 5005

Gourve Bt mwethed, Uherefore, the devebopumend of w design storm o with oorindall frequency
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tind ddordtion wins isdetsicy 10 vompauiie the deaan ydeopeaph tor the wiieeahed, Rainfall dnm
uscd 1 Chig sludy wirs ubititned freom the Teshnical Paper R, A2 {1102 [ Bl Woallisr
Bervice, 1960). The raininll depths tor 100, 50, 25, 10 and 2 years Tregquency Tor soverl
dogalions wes Waedd and are sheswn i Table 1, Rainiad] depthe Goar S nd 15 minetes dorgtion were
calmapolaed by o regressin wimlysis ot e U surves.

Table 1

Ralnfall for 2, 10, 25, 50y 104 yiars

. Prceljpitating
Duritivn
- _ __Inehes
2uyr 10ayr | 25 | SOuyr | Lilhyr
DAy | 34 | s | Dbl (L&1 Dbt
025 U om4 | opae | fag | 183 | L
[ i 35 3,50 300 | 440
4 _Aam 395 | 445 4,95 .50
3 295 | 4.3l 5400} 5 Gl f.25
O3S | 530 | An 6.5 T
Y 4 3} b5 T.50 8.5 5,30
24 4,945 7.5} R75 | H.405 I 1.0l

Diplh-Aren Audjurinent

Foid roinfnll estimnies obtaioed e the TP-42 reprosent vnlues tfor arcas ap o 110 mi’;
e, o depth-aeen adpningnt showhl e applied wthe rmntasll doty when the warahed are
is proater, I this cose, e largesl walershed is appoocomale (L7 imit. Henee, Wis adjustinent was

nist npypliced.
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Time Distribution of Kwinfoll

The trivngular type methodology wins used Lo disiribate (e rsinall depth in time. This method is

consicered aovepinble e smnd] ens,

Huninfull Exirmciim

Fainfnll extenetion sueh oz the vepaiative interceplion. the depressional starnge, mnd ihe
mlition wore extinated using U 50O Bunedl Corve Munibaer micihodd, hough this snetbiod
i wsedd o predict mnof? valume dirceily, the cainfull cxtaciion s incorperadcd in the model a

fungiinm of the Curvee umber o e walepsicd,

Hydrolngic Wesoliy

Following HELC -1 methudulogy, hydrogrephs were detenmined for otisting and - proposed
comditivn. Inpul amd output data Gir the FDSC-T model are inchsled io Appendis 13 lor ceisting

condition aml Appendis U fe proposed conditinn, Table 2 shows the resalts of the hydmlogic

TTNETES
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Tnhle 2

Feak Wischarges for 2- 10- 282 &0 and L0y Frequoencics

I"oub Ll fela)
.
CUONDITHIY HAKIN _ oy .y My yr It 30
[ ity 1111 12H(} 1157 1.1M
_ iy 137 gL i A4 it
L. Bkt b d ki A A3 IR LLUA I
L _ [ o [Te b hix RIphll] A FE|
TG K T _OME 4141 A | Sak LAl
1"1 1l Jhi | %1 i
EMERES L) AR A2 AL KTk RLAL
EXINTIRG  f= = o 1F Kt v Y. M
Ll . My 11 I b, LH
| I 1 Ll ki ol "7
BLm . x4 I _lady [t A
B34 R A 2 e it oA 471 Il L
L ¥ H [ ¥n 14
L. I 1 L Hi 13 i
1-,,!+;|§M|:-',"nrin+l-',‘r1lilqrill-rl?r.jﬂlrrli_'l ] [LTLF) aihl a4 1H LI
] ) ] 1 M 2! u e
L e L 1.5RY Lt Likd
¥ 1&F i 1 krL auR
i |15 _15aM HIN? *Han A b hnd
1 IL7N [ ¥l 2012 2l 217l
| A IR} 2niH: 3H! 446 B LY
I - al o fm e ] w
Ihdifrn bk dre hln DERR] ELE Lk H5H
l+ o i 1 it ¥ 4
FILHFCHE T 1A 1M fal 11 k) 1
_ JENTE A i [ b |
Il R+ :'l'l M Ly 47
I"In ] 1 <1 45 =17
Lol 41 i TH LA it
|E?i|:::'|tl:ﬁ-[:db1-:;l:-| FpeRgafiy _ AR -121:.'4 LULE] " R
B 11 W W EL 104
I'h T} Tt if " ¥
[ e P L N NN b L LS B o 1711 A7 o ol LoH a1
L 1 11 M LI LR al
i

d Ergimsarin é




From e mapeuinon of “Fable 3}, the peak dweharge of the peoject aie oo proposed gondition is
higher than that ol the E?!ii.hli.m_: conditivn ut dl'ililmgc wreay F1.OF2 PY aod PAoalse the
neeumuloled dischorge ot Quebruda Careel. The increment in discharge bas o be milignted as

Pegibiiveal By Section |4,04 of ihe Poerin Rieo Planaing Board Begulntion Mo, 3
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IV, RITNOYE METTOGATION ANALY SIS

The cewelnpmenl ol g gite will ipprense (he roned© dischurge. The Toerlo Rico Plaoniong Toaod
Fegulttion Mo, I meguirss o Dow mitgaton aracire whersser anincrease in discharge is

prowduced, Cherefore, o Now detention structuees will e inclushed inthe aropeet.

{Ing (13 detention popd wns psed: The pond will be focated ol drainare arca P2 Figure § sloe
i lovation of s pondd, The [1|,agi]:'-ln. L_':|'IH;H.!:¢|' st gy de 1 menns 1o assaoe Thal The online

runci T ol Uiese avcax discharees into e comeapnding downnon steture,

The cammier progemn HEC-T peovides the tacana for rowling hydrogeaphs irough detention

slrclines.,
Dprth-Vialueme Relations

The Do nren of thee pongd Fomd will e L 50 soqunee telers nnd tho side slopos 12110 The
Depib-Yohuoe colealutions Tur the poml were winle dider the assainprion of o squire base.
Appendis 12 includes o spreadshoct with e depth-volume relalivg commpriation ol the curee

four 1l .
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Flnw — Drepth Relutinny

The contrel siruciuee for the pond will onngist onoene (1) 1TE® dinmeter anifice nt the pond
Botiam, mivdl 20 et wigde pecliangiudir vy Joeaeed 20 meder alvoe the Bogicns af il poad,

Floww Lxeptin celations Tor these strovwmes wore extimated oking ite consideration diselarges
Wromigh arifices. Flow through the orifices wae compnted using Toreccelli's formcts. Appoendi

T3 thg Tl o sprcadshaen witle the de =Tl reloton computanmons aod i eespeetive corve,

| EALTH |

Tnpiit gl onaepu by fur the TIRC-1 mitigation maoded are inclded in Appeoadiz 15 Table 2

slwws Ui sonnprarison of the disehurges for existing, aod progased conditivn.
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Tabhle 3
Mitigation Anplyuis Beaults Comparisan
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Thae resulis ol the detention analysis shew chae Ui pecposed detonton poned proyides appropriate

rundd” mitigation far the LO-yoar frequeney discharge. Miligation for 2.0 10-, 285 iod 50.yr

frecuuency penk dischorges wis oo wverilisl,
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Runnaff Mitigntion Strogtore limensions and Aecessories

The oapximn water stugs at e ek G the 100-vr penk will be 230 m (7.76 1) Final
dimenzivns Tor e pond will includs a minimon res bourd of 9060 mewers, Then, the detention

pund will ave the choractoristics shown in Table 4.

Tuble 4
Tretem thist Tk Charsetepisties

Irescription ol I3
. . e Avom? 1450
Ulﬂ'l'.'l'l."l':"“.‘\-' )
side mlope 1 3
Candices (4 BuTon, Wchiv oie- 15"
Chatlel Cloetenl Wiair Wl @t 3.3 o0 wbsawe Dieellenm L
Pz | i {Ine-10"0

Porr the mitigation onuolyais, the Dodom peomeey of e pond bos heen gonstdored  sgeare Tt
anetlicr shape v be wsed ax well iC e nsgniiude of the aec s bl The poad Jias been
locuted dischorging shove the H-yenrs woter surlnee elevation at Cancel Creck, Figure 4 shows

the selemanics of the denion pand and the oot seeessorios.
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¥ HYDRAULIU ANALYSDS

A hydrawlis mmalysis ol Quebradi Cincel crossing the site his Teen niaeke inowrdor w0 Tnd the
winlor surfaee elevalions and ihe extent of the | (f-yenr fowmprnt, The coveb will nut b alfected
by the project. The propesed pipe ermslng will be nssle above the existing box enbver,

iherefore, wiy ahove the |O0-yeae water sorface clevadion,

The analysis was made by uging the maibematcal nodel HEC-BAS developed by the VS Corps
ol Ungineers, The {rictien covllicient uwsed in the modeling was abtained from visual inspection
ol the vaisting structures; and crass-checked with the typien| values provided by arnes (1967)
und Chow (1959 Meaning's goaelfiiont weel e amdeliog the deinuge system was 0040 T

e sntuenl wilercetrse aml W0 13 Tor die concrele structures.
Cuntraction amd FExpunsion Coefflelemts

o (Tlewnrs of eonteaction am! cxpunsion waed are those reenmmended by the PIEC-RAS user's

niaual. Thuys, coefficients of 0,0 angd 003 respeetively were used Tor gradual transitions.
Hydranlic Run

The peametry for e exstmg coodition inelutes the natuenl walereourae goposs the #ite, The
hydeaulic analysis was nude mainly for 0 100-year disehrrge, but dischatges Lo snore ceeuerent
storm ovents were alsa anglysed, Lovation of the cross seetivng used shiown in Tigure 1.
Appendis I'oineludes the soalysis computer oo, Table Moo 5 shiavs b sormimory of the

reslls,
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Tablc & Resuls of the Elyilraulic Run
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Flernd Famtpring
With ihe resnlts of the hydraulie analysis, n Dood otpring kg Boeen drvswn angd is dhowny n

Fugtera 11T progect sill ot afteen the course of the ereek, The e ol the 111, 5 any, will be

localedd vutside o e Dood Baolprind.
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Y1 CONCLUSMING AND RECOMMENDATIONS
The Tullowing are The conelesions o this study:

1. Adgorhng ta the cepUlaiory ool miaps, e progeet s is ol consicered oodable Tue

[0-year rainbill event.

2o Peaposed condivian diselurge 5 bigher thin than al the exising candition an aeens P2 and 194,
Huno!T diselawge midigatian ineeded for cach amd afl these arcas, Dilferent fron them,

discharpre from aren F1odoos o incrense; it can be disgharge withow nomiligation stroctuere.

Yo The propused runald mitigation pond reduces e lacal peak discharge e levels boelow the

anies of The existing eondition, ns waell as the ovemll diseharpe of Quchrdn Caneel anto the

drwnstreon,
e fulluwing are the recomnmendations of this study:
Lo The praygect shiall e constougtod outsice of the 108-year Mowd fotprint.

A Mitgeation stroctuees will hase e dimensons and accessormeg ingdicated i Talde 4 of his

ra [Ji!l’l.

30 The pipses st Be inatn! led o e elevanians wiven in thid studyy any clinnge foued necedzuy

st e subjeet g ydiaalic venilication.

4,00 vy sbipertann B e pies O long-tertt mdienanes plin, wineh should melude the
proposed pipes, the poad oullel structare ad the receiving stonn system inspection after cach

siganilivant dischares ovents, pmngees, B oy, must b cepaied promplly and properly,

" 24 frgippnring é




Hlundy Limis

Adl the mpeommendations spectlied in this stigly mast he poagidercd 1o nssore the oplimum
porfommunce of e proposcd Jizchaneg ttigauon Wik and receiving steenm, The desipn
cogincer will  br mosponsible Lor elaborting  the  drowings 0 sonlonoonee wath the
recommendilions of this sludy.

The ezt ol this =tedy oee bosed o Tree Qow conditions ihmaggh ihe hydemolie strociones.
Proprer mintensnee musl be developed % sssuce By conditicn. O the syt of the aceurments
ol any sovere obslouction o the Dow, the resolis ond reoommendidions may be impoircd. Finally,
resitlts and revarmvendidiong ingluded in 1018 repore must be wsed only and exclusively by the

design cogineer for the mtended purposes a3 ndicated 1 Uirs stady.
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