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S || Team Players

= Naomy Pérez-Sanchez
= Jeff Gangai (
= Joel Plummer <

= Alaurah Moss

STARR ITizzzatse

Federal Emergency Management Agency (FEMA)

Region Il Risk Analysis Branch S

= Andrew Martin N7 FEMA
= Jeanine Neipert

»  Shudipto Rahman

Puerto Rico Planning Board (PRPB)

Geology and Hydrogeology Office
= Arleen Reyes-Rodriguez (rormer birector)

=  Wilfredo Mas-Arroyo
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Hurricane Maria

Made landfall through Yabucoa on September 20™, 2017 as a Cat 4 hurricane with sustained
winds of 155 mph (NWS).
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Unprecedent atmospheric event in the Caribbean.

Triggered a variety of hazard research and data (academic sector and government agencies).
« USGS High Water Marks
 FEMA Mitigation Assessment Team (MAT) Reports
« FEMA Advisory Base Flood Elevation (ABFE) Products.
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ABFE Products
What are ABFE Products?

= After large storms, FEMA performs assessments to determine the accuracy of the effective 1%
annual chance flood.

e Age of analysis
 Coverage of analysis
 Models used in analysis

= ABFE Products are used to determine stronger construction parameters within the floodplain.
= They are not used to determine flood insurance rates. NFIP still determines those.

= ABFE maps have been created recently for New York and New Jersey after Sandy and US Virgin
Islands and Puerto Rico after Maria and Irma.
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ABFE Products

Considerations to develop Advisory flood hazard data for
Puerto Rico (PRPB, FEMA):

Coastal
=  Work performed 2006-2008, effective 2009.
= Data acceptable but could be improved.

Riverine
=  Approximate studies date to early 1980s (~500 miles).
= Detailed studies date from early 1980s to late 2000s
(~500 miles).
= Data considered to be outdated.

ABFE
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In many areas the flooding and erosion exceeded what is L NLZ ol PR St
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ABFE Products

ABFE GIS Products for Puerto Rico include:
» Updated Riverine Cross-Sections (1% and 0.2% annual chance elevations)
» Updated Special Flood Hazard Areas (SFHA)
= Limit of Moderate Wave Action (LIMWA)
= Storm Erosion: 1% level and Maria & Irma
= Projected Future Coastal Erosion (30 and 60 years)
= Flood Depth Grids

= 0.2% Coastal floodplains and BFEs
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ABFE Products

3
Legend
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ABFE Adoption Timeline

20th

MARCH
23rd 13th
Emergency Governor
adoption of certifies the
ABFEs via ABFEs to be
JP-ABFE- used for all new
01 construction
and substantial
improvement
) ATKINS

SNC-LAVALIN

Member of the SNC-Lavalin Group

APRIL

Public
hearings
notice is
published

2018
MAY JULY

26th 27th 20th 12th 12th
San Juan Ponce End of End of Regular
public public public emergency  adoption
hearing hearing hearing adoption of ABFES

comment period via JP-
period (90 days) ABFE-02

Source: Puerto Rico Plannin

oard
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Supporting Government using ABFE Products

Determining increase in 1% annual flood territorial footprint.
ldentifying structures added to the floodplain.

|dentifying critical facilities within the floodplain.

Identifying critical facilities threatened by coastal erosion.
|dentifying neighborhoods within the floodplain.

Technical support at municipal and state government meetings.

Technical support to different FEMA sectors and Federal agencies at the Puerto Rico JFO/JRO.
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Supporting Government using ABFE Products

v Determining increase in 1% annual flood territorial footprint.
e 20% increase in the floodplain (74.25 mi?)
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Supporting Government using ABFE Products

v Determining increase in 1% annual flood territorial footprint.

* Increase by municipality

Comparacién de los Niveles de Inundacién: Toa Alta
(FIRM vs ABFE)

Comparacion de los Niveles de Inundaciéon: Comerio

(FIRM vs ABFE)
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v Identifying critical facilities within the floodplain.

Figure 1

Supporting Government using ABFE Products

Table m 4
-2 8k T E x
Critical_Facilities x
FID | Shape Name Type ABFE ~
1159 | Point ANTONIO VALERD BERNABE Schools NO
955 | Point ANTONIO VELEZ ALVARADO Schools NO
732 |Point Apeadero Potable Water Treatment Plani NO
3779 [Point Apeadero Water Pump Stations NO
1839 | Point APEADERO Schools NO
3148 |Point Apolo Waste Water Pump Stations  |NO
1014 |Point APOLO SAN ANTONIO Schools NO
1272 | Point APOLONLA WVALENTIN Schools NO
2739 |Point April Gardens Waste Water Pump Stations |NO
4532 Point April Gardens (Mentones 1) Water Pump Stations NO
2952 |Point Aguatika Waste Water Pump Stations |YES
1253 | Point AQUILIND CABAN Schools YES
1929 | Point AQUILINDG RIVERA OLAN Schools NO
4125 Point Arca de Noé Water Pump Stations NO
5068 |Point Arcadia Water Pump Stations NO
402 | Point Arecibo Fire NO
3652 | Point Arecibo RWWTP Waste Water Treatment Plant [NO
2762 |Point Arenales Waste Water Pump Stations  |NO
4785 |Point Arenales (Mantilla) Water Pump Stations NO
2554 Point Arenas Waste Water Pump Stations  |NO
3946 | Point Arenas Water Pump Stations NO
1824 | Point ARISTIDES CALES QUIROS Schools YES
411 |Point ARMY Wilitary Facilties NO
415 | Point ARMY Wilitary Facilties NO
416 | Point ARMY Wilitary Facilties NO
419 | Point ARMY Wilitary Facilties YES
4319 Point Arrayanes 1 Water Pump Stations NO
4882 |Point Arrayanes 2 Water Pump Stations NO
5000 |Point Arrendado Water Pump Stations NO
396 |Point Arroyo Fire YES
525 |Point Arroyo Police Stations YES
579 | Point Arroyo Police Stations YES
3107 |Point Arroyo (Troncal Arroyo) Waste Water Pump Stations  |NO
2073 |Point ARSENIO MARTINEZ Schools YES
1775 | Point ARTURO GRANT PARDO Schools NO
1817 | Point ARTURO LLUBERAS Schools NO
4171 |Point Arturo Lopez (La Agricola) Cortina Water Pump Stations NO v
< = — = 5
T 0 > 1 [E]S | ©outof 5184 Selected)
| Critical_Facilities |

Figure 2

Figure 4

Healthcare Faciities within the ABFE: Aguadilla

Figure 3

Parcels and
Critical Facilities
‘within 0.5 mile
of Landfills
Location: Vega Baja
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Supporting Government using ABFE Products

Figure 2: Electrical Substations

Figure 1: Power Plants

A substations within the 1% ABFE Floodplain
/&, Substations within 0.2% Fringe Floodplain

M\, Substations outside the ABFE Floodplsin

0 10 20 40 Miles|

L 1 1 1 1 1 I ] |

@  Power Plants within the 1% ABFE Floadplain
) Power Plants within the 0.2% Fringe Floodplain
@ Power Plants cutside the ABFE Floodplain

o 0.025 0.05 0.1 Miles
L 1 L L 1 1 1 1 1

Flood Hazard Structures
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Supporting Government using ABFE Products

v" ldentifying critical infrastructure threatened by coastal erosion.

Advisory Erosion Risk Map
Municipality: Aguadilla

Projected 30-year Coastal Erosion Hazard Area
Projected 60-year Coastal Erosion Hazard Area

Figure 1

Critical Infrastructure

T Waber Pump Stations @ Substasions
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< Wasie Water Pump Stations 4  Schools

€ Wasie Water Treaiment Planis &  Police Statlons

Fire Stations Lj.i&

Emengency Centers

Samcep et ¥ FEMA
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Figure 2

Advisory Erosion Risk Map
Municipality: Loiza

Projected 30-year Coastal Erosion Hazard Area
Projected 60-year Coastal Erosion Hazard Area
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Supporting Government using ABFE Products

v Identifying neighborhoods within the floodplain.
v Identifying bridges within the floodplain.

)
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Humacao: Sectores Inundables

Sectores dentro de . Puentes dentro de la

la Zona del 1% de 1=} Zonadel 1% de

Probabilidad de Inundacion

I Ecan p _ Puentesdentro dela

14 T=] Zona del 0.2% de

Sectores dentro de Inundacién

E Zg";“_[‘g*';’ge% Puentes Cerrados
TOLEENTCS Post-Maria

Inundacién Anual (1)

L4 iIMWA Zona A Costera
Zona A Zona AQO
Cauce Mayor Zona VE

ZonaAE [ 0.2% de Probabilidad de Inundacion
[ Limite Municipal | Limite de Barrio

a3 06 M

Fuentes de Datos

Sectores: Comision
Estatal de Elecciones
Puentes: US National
Bridge Inventory

Puentes Cerrados: Crowd
Rescue HQ

(ArcGIS Onling)

Pégina 2 de 10
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Supporting Government using ABFE Products

v Outreach support:
e Technically supported PRPB at regional outreach municipal government meetings.

« Technically supported different FEMA sectors and Federal agencies at the Puerto Rico
JFO/JRO.
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Limitations

v Data availability

v' Address system in Puerto Rico

v Riverine data based on older effective data or approximate stream modeling
v Coastal data based on effective coastal hazard analysis
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Virtual Tool: FEMA

https://qgis.fema.gov/PuertoRicoABFESs/
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Results
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https://gis.fema.gov/PuertoRicoABFEs/

ABFE Landing Page

@ Not secure | cedd.pr.gov/fema/

Recomendamos usar Google Chrome o Firefox Mozilla para ver esta pagina

Mapas de vaelé?deJnund
Base Recomendados

Home Mapas v Duefios y Arrendatarios v Preguntas Recursos v Download

LTI T g

Rincon

http://cedd.pr.gov/fema/
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Member of the SNC-Lavalin Group
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) FEMA

Vistas Publicas Contactenas Q

Enlaces de Interés

FEMA

Imagenes después de Maria (Vexcel)
Datos de High Water Mark (USGS)
Imégenes de Marfa de la NOAA

Fotos de alta resolucién (Civil Air Patrol)
Pagina de la Junta de Planificacion
Pégina de la Oficina de Geologia e

Hidrogeologia

HECRAS Models for the PR Advisory Maps
- HECRAS
Mapas(.zip file)

- SHP

- Metadata
- Puerto Rico Advisory Data (.zip file)

Below is link to download the revised deliverable for PR. It includes GIS data (File Geodatabase and
shapefile formats including metadata) and MXDs for web publishing. This corrects the XSs that were
not showing the most conservative value. It also corrected the VE zone in Aibanito.

- Histéricos

Informacion Adicional por Municipio

- Aumento de Zonas Inundables

- Infraestructura Critica en Zona [Inundable

- Sectores en Zona Inundables

Water Surface Elevations

Estos geodatos representan los niveles de inundacién base recomendados en metros referenciados
al PRVDO?2 para todas las zonas inundables de los Mapas ABFE a excepcion de las zonas AD, las cuales

V /

se muestran directamente en el mapa.
- Geodatos


http://cedd.pr.gov/fema/

Virtual Tool: Puerto Rico Planning Board

Mapa de Niveles de Inundaciéon Base Recomendados (Advisory Maps)

+-| -67.598 18.938 Degrees



http://cedd.pr.gov/fema/

Advisory Data and Products Quick Guide & Story Map

Puerto Rico Flood Hazard Advisory Data and Products AstoryMap 1 W &

What are Advisory Products How were the ABFEs Developed? What's My ABFE Tool Floodplain Management
‘o
& esri
Project = -

Puerto Rico Advisory Base Flood Elevations Motivatio N T S e raling
Quick Guide Bayamen Trujille
/ Guaynabo Alto o Fajarda
o February 2019 ~ 17 Nalknel
S o On September 19 and 20, ~ {050 mFesml
/ ‘! ¢ 2 My siies] PUERTORICO
\LJf',- @ FEMA 2017, Hurricane Maria S T 150m s
brought severe flooding, o o 5 ~ &
wind, and erosion that AR T s T = g
208n 52 JeLTE Guayama e | -
affected a large part of & » ~
Puerto Rico. In the ~
months following this S ~

event, the Federal Agency ~

for the Management of
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®) Search by Latitude, L ongitude

Enter an address, latitude flongitude coordinates (in decimal degree form:
‘MHote that address searches are not always accurate in Puerto Rico. It ma

) Address Search N

What's My BFE tool

[y~

Approximate Address Identified: 30_14 Carr 165, Sabana Seca, Puerto Ri

IMayanlez

kﬁ_e{?
208 m
)
SNC-+LAVALIN

Lo16m

Arecib

ATKINS

Member of the SNC-Lavalin Group

Advisory FEMA Flood Hazard Data

FEMA adv"sw ﬂoﬂd hazanj dara Cuﬂ'Eﬂﬁy ava”'ab"e for Pu-em cho ‘|'¢- rrnanindnd hadoase fn haden ssner condnoefand thn coorrenont fland ricle #oovnaer nenmnrbur H

and to guide post Maria recovery and rebuilding efforts. This tool proy
floodplains and Advisory Base Flood Elevations (ABFES) for nivering

Attribute Na

What is the most recent FEMA flood hazard data source availz

What is my property’s Flood Zone? 0 (For N/A results, pleas:

more information.)

What is my property’s Advisory Flood Elevation? 0 (For AQ 2

elevation; For N/A results, please contact your local floodplai

What is my property’s Depth? 0

Was there erosion for my property based on Hurricane Maria?
Is there potential for erosion on my property based on the 1%

Is my property within a 30-year erosion risk area? e

Is my property within a 60-year erosion risk area? e

View your property on our Interactive Web Tool

Advisory Flood Data for non-standard frequencies
The values in the table below provide estimafed water surface elevations and depth of flooding (feet above the ground surface) for other flood
frequencies. The 10% event has a 1 in 10 probability of occurring in any given year. The 4% event has a 1 in 23 probability of occurming in any given

year. The 2% event has a 1 in 50 probability of occurring in any given year. And finally, the 0.2% event has a 1 in 300 probabifity of occurring in any
given year.

Annual Chance Flood 10% 4% 2% 0.2%
Depth NfA N/A M/A 0.2m
Water Surface Elevation MN/A MN/A MiA 3.7 m (PRVDO2) (PRVDO2)

Effective Flood Insurance Data

This information is from the effeciive Flood Insurance Rate Map for your community. If is used fo determine who must buy flood insurance and how
much it costs. If may also be used by your community to regulate development in flood prone areas.

Attribute Name Attribute Value

What is my property's current effective Base Flood Elevatiu-n?e 2.70 m (M5L)

What is my property's current effective Flood Zone? 0 VE

View your property on our Interactive Web Tool Link to Web Tool for Effective Data

ez
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QJobos Beach — Isabela, PR

iGracilas!

Naomy Pérez-Sanchez

STARR I
L . Atkins

A —— k‘w’ e naomy.perez@atkinsglobal.com
y >

Jeff Gangai

STARR I
Dewberry

jgangai@dewberry.com

Y /




	Supporting Local Government through Advisory Products and GIS Analysis
	Team Players
	Hurricane María
	ABFE Products
	ABFE Products
	ABFE Products
	ABFE Products
	ABFE Adoption Timeline 
	Supporting Government using ABFE Products
	Supporting Government using ABFE Products
	Supporting Government using ABFE Products
	Supporting Government using ABFE Products
	Supporting Government using ABFE Products
	Supporting Government using ABFE Products
	Supporting Government using ABFE Products
	Supporting Government using ABFE Products
	Limitations
	Virtual Tool: FEMA
	ABFE Landing Page
	Virtual Tool: Puerto Rico Planning Board
	Advisory Data and Products Quick Guide & Story Map
	What’s My BFE tool
	¡Gracias!

