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INTRODUCTIONINTRODUCTION
•• The Puerto Rico Seismic Network (PRSN) at the The Puerto Rico Seismic Network (PRSN) at the 

Geology Department with in the College of Arts Geology Department with in the College of Arts 
and Sciences of the University of Puerto Rico at and Sciences of the University of Puerto Rico at 
MayagMayagüüezez, proposes to install a Puerto Rico , proposes to install a Puerto Rico 
Tsunami Ready Tide Gauge Network which will Tsunami Ready Tide Gauge Network which will 
include 6 tsunami ready tide gauge stations and a include 6 tsunami ready tide gauge stations and a 
central receiving station. central receiving station. 

•• All sites will fulfill the requirements of the National All sites will fulfill the requirements of the National 
Oceanographic and Atmospheric Administration Oceanographic and Atmospheric Administration 
(NOAA), National Ocean Service (NOS), Center for (NOAA), National Ocean Service (NOS), Center for 
Operational Oceanographic Products and Services Operational Oceanographic Products and Services 
(CO(CO--OPS) network and follow the guidelines of the OPS) network and follow the guidelines of the 
National Tsunami Hazard Mitigation Program. National Tsunami Hazard Mitigation Program. 

PersonnelPersonnel
•• Christa von Hillebrandt Christa von Hillebrandt –– PI, Director PRSNPI, Director PRSN
•• Dr. Victor Huerfano Dr. Victor Huerfano –– CoCo--PI, SubPI, Sub--director PRSNdirector PRSN
•• Prof. Aurelio Mercado Prof. Aurelio Mercado –– CoCo--PI, Marine Science Dept.PI, Marine Science Dept.
•• Prof. Linda Velez Prof. Linda Velez –– CoCo--PI, Civil Eng.& Land Surveying Dept.PI, Civil Eng.& Land Surveying Dept.
•• Sra. Jeanette LopezSra. Jeanette Lopez
•• Sr. Juan LugoSr. Juan Lugo
•• Sr. Javier SantiagoSr. Javier Santiago
•• Sr. Celestino LucenaSr. Celestino Lucena
•• AnalistaAnalista de de SistemasSistemas
•• Sr. Javier Rivera Sr. Javier Rivera –– Web DevelopmentWeb Development
•• EstudianteEstudiante GraduadoGraduado

FUNDINGFUNDING

•• Federal Emergency Management Agency Federal Emergency Management Agency 
(FEMA) funded Puerto Rico Tsunami (FEMA) funded Puerto Rico Tsunami 
Warning and Mitigation Program Warning and Mitigation Program 
–– FEMA 1552 DRFEMA 1552 DR--PR, PR, 

Project PRProject PR--008008
–– PR Tsunami Ready Tide Gauge StationsPR Tsunami Ready Tide Gauge Stations

BudgetBudget

$765,839$765,839$200,211$200,211$565,628$565,628

10,00010,00010,00010,000MaterialsMaterials

513,655513,655513,655513,655EquipmentEquipment

18,70018,70015,50015,5003,2003,200TravelTravel

51,56851,56847,93347,9332,5702,570FringeFringe

$172,981$172,981$136,778$136,778$36,203$36,203PersonnelPersonnel

TotalTotalUPRUPRFederalFederal

Contribution of Puerto Rico Emergency Management Office to Project:  $25,000

Time LineTime Line
•• Setup account at UPRMSetup account at UPRM 1 month1 month--Oct. 2005Oct. 2005
•• Bidding ProcessBidding Process 2 months2 months--NovNov--Dec. 2005Dec. 2005
•• Awarding BidAwarding Bid 1 month1 month--January 2006January 2006
•• ReconnaissanceReconnaissance 1 month1 month--Feb. 2006Feb. 2006
•• Civil Works at Field Stations and Base StationCivil Works at Field Stations and Base Station 4 months4 months--MarchMarch--June 2006June 2006
•• Installation of  6 Tide Gauge Stations, SurveyingInstallation of  6 Tide Gauge Stations, Surveying 3 months3 months--JulyJuly--Sept 2006Sept 2006
•• Installation of Base Station, SurveyingInstallation of Base Station, Surveying 1 month1 month--Oct. 2006Oct. 2006
•• Tide Stations Testing  and Training, SurveyingTide Stations Testing  and Training, Surveying 2 month2 month--NovNov--Dec 2006Dec 2006
•• Integration of Tide Gauges to PRSN operationsIntegration of Tide Gauges to PRSN operations 3 months3 months--JanJan--March 2007March 2007
•• Installation and Integration of Siren Installation and Integration of Siren 1 month1 month--April 2007April 2007
•• Development of ProtocolDevelopment of Protocol 1 month1 month--May 2007May 2007
•• Testing of Tsunami Warning SystemTesting of Tsunami Warning System 1 month1 month--June 2007June 2007
•• Fine Tuning of Network and Warning SystemFine Tuning of Network and Warning System 1 month1 month--July 2007July 2007
•• InspectionInspection 1 month1 month--August 2007August 2007
•• Closing project Closing project 1 month1 month--Sept. 2007Sept. 2007
•• Total estimated time for project completion 2 yearsTotal estimated time for project completion 2 years
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Objectives of the ProjectObjectives of the Project
•• Install tsunami ready tide gauges in Arecibo, MayagInstall tsunami ready tide gauges in Arecibo, Mayagüüez, ez, 

PePeññuelas, Yabucoa, Fajardo and northern Vieques.uelas, Yabucoa, Fajardo and northern Vieques.
•• Install a central receiving site for the tide gauge data which Install a central receiving site for the tide gauge data which 

will be analyzed along with earthquake information as is will be analyzed along with earthquake information as is 
done in the Pacific and West Coast and Alaska Tsunami done in the Pacific and West Coast and Alaska Tsunami 
Warning Centers.Warning Centers.

•• Level and Monument the tide gauge stations according to Level and Monument the tide gauge stations according to 
NGS standards so that the data of the tide stations are NGS standards so that the data of the tide stations are 
incorporated into the systems of NOS and other agencies.  incorporated into the systems of NOS and other agencies.  
This is very important because it will provide quality control This is very important because it will provide quality control 
for the data.for the data.

•• Review the tsunami protocol for Puerto RicoReview the tsunami protocol for Puerto Rico
•• Install a siren in a tsunami threatened community to Install a siren in a tsunami threatened community to 

broadcast tsunami and other emergency information. broadcast tsunami and other emergency information. 

Puerto Rico Tide Gauge NetworkPuerto Rico Tide Gauge Network

New NOS PRSN Upgrade NOS New NOS/BVI

AreciboArecibo
AutoridadAutoridad
de de PuertosPuertos

Fajardo - AP

Arecibo 7809

FajardoFajardo--AutoridadAutoridad de de PuertosPuertos

Fajardo 3216

ViequesVieques -- Isabel II,  Isabel II,  AutoridadAutoridad
de de TransporteTransporte MaritimoMaritimo

(ATM)(ATM)

Vieques 2619

BahBahííaa de de TallaboaTallaboa, Pe, Peññuelasuelas
FacilidadesFacilidades de Eco de Eco ElElééctricactrica

PePeññuelasuelas 8053
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MayagMayagüüezez
ComisiComisióónn de de PuertosPuertos de Mayagde Mayagüüezez

MayagMayagüüezez 9394

YabucoaYabucoa
Sun Oil RefinerySun Oil Refinery--AutoridadAutoridad de de PuertosPuertos

YabucoaYabucoa 4228

EquipmentEquipment
•• Primary SensorPrimary Sensor

–– Aquatrack acoustic water level sensor assemblyAquatrack acoustic water level sensor assembly
–– Tube (air) temperature sensors (two are required for proper Tube (air) temperature sensors (two are required for proper 

Aquatrack operation)Aquatrack operation)
–– Water temperature sensorWater temperature sensor
–– NOS G3 Main station with NOS G3 Main station with SatlinSatlin II, XPert with display, 4 additional II, XPert with display, 4 additional 

com ports, voice modem, com ports, voice modem, 
–– XPert analog and digital I/O modules, I/O termination card and XPert analog and digital I/O modules, I/O termination card and 

EnclosureEnclosure
–– GOES Yagi antenaGOES Yagi antena
–– Solar panel Solar panel withwith regulatorregulator
–– Power supplyPower supply
–– GPS antenaGPS antena
–– GOES satelliteGOES satellite transmittertransmitter
–– CablesCables
–– BatteryBattery
–– Secondary telemetry Secondary telemetry ––dialup modem or ethernetdialup modem or ethernet

EquipmentEquipment
•• The redundant gauge will include the The redundant gauge will include the 

followingfollowing
–– NOS G3 Redundant Gauge Expert without NOS G3 Redundant Gauge Expert without 

display, 4 additional com ports, voice modem, display, 4 additional com ports, voice modem, 
XPert analog and digital I/O modules and XPert analog and digital I/O modules and 
EnclosureEnclosure

–– Pressure sensor or bubbler gauge and Pressure sensor or bubbler gauge and 
peripheral materials.peripheral materials.

–– BatteryBattery
–– Power supplyPower supply
–– CablesCables

EquipmentEquipment

Meteorology PackageMeteorology Package

•• WindWind sensorsensor
•• AirAir temperaturetemperature//relativerelative humidityhumidity sensorsensor
•• BarometricBarometric pressurepressure sensorsensor
•• Cables and hardware for mountingCables and hardware for mounting
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Layout of StationLayout of Station Central Receiving SiteCentral Receiving Site
•• 5 Meter Dish5 Meter Dish
•• Feed /LNB filterFeed /LNB filter
•• 16 channel DSR16 channel DSR--HDDRGSHDDRGS
•• Brackets and CableBrackets and Cable
•• Database ServerDatabase Server
•• Work stationWork station
•• XConnect SoftwareXConnect Software

Engineering ServicesEngineering Services

•• Tide Gauge StationTide Gauge Station
–– sheltershelter
–– stilling wellstilling well
–– tower tower 
–– telemetry package telemetry package 
–– sensors sensors 

•• Central SiteCentral Site
–– Construction of Construction of 

concrete pad for concrete pad for 
satellite dishsatellite dish

–– Installation of dish, Installation of dish, 
DSR and serverDSR and server

–– Wiring between dish, Wiring between dish, 
DSR and serverDSR and server

–– Installation of softwareInstallation of software

PePeññuelasuelas--Eco Eco ElElééctricactrica as an as an 
example of what was doneexample of what was done

RecoveryRecovery of of TidalTidal BenchBench MarksMarks atat
PePeññuelasuelas--Eco Eco ElElééctricactrica

RecoveryRecovery of of TidalTidal BenchBench MarksMarks (TBM) (TBM) 
atat PePeññuelasuelas--Eco Eco ElElééctricactrica

Es necesario tener 5 BM’s por primera vez, 
luego del quinto año se añade 1 BM por año
hasta obtener 10 BM’s al decimo año.
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MonumentationMonumentation
of the Tide Gauge Stationsof the Tide Gauge Stations

MonumentationMonumentation –– 8053E8053E Tidal Tidal 
Bench Mark at EcoBench Mark at Eco--ElectricaElectrica

GPS Observations GPS Observations 
at the Tide Gauge Stationsat the Tide Gauge Stations

5.5hr.of Observation for 3 days5.5hr.of Observation for 3 days

•• GPS Station Observation LogGPS Station Observation Log
•• Updated Station DescriptionUpdated Station Description
•• Visibility Obstruction FormVisibility Obstruction Form
•• Pencil Rubbing of BMPencil Rubbing of BM
•• Photographs of StationPhotographs of Station

NGS Forms NGS Forms 

NGS Forms and Data RequirementsNGS Forms and Data Requirements

Leveling Leveling 
at the Tide Gauge Stationsat the Tide Gauge Stations
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Leveling Leveling 
at the Tide Gauge Stationsat the Tide Gauge Stations

•• SecondSecond--order, class I levels order, class I levels 
shall be used in shall be used in 
connections at all primary connections at all primary 
and secondary control and secondary control 
stations. Although thirdstations. Although third--
order levels may be used at order levels may be used at 
all other stations, the onall other stations, the on--
site, self checking capability site, self checking capability 
inherent in secondinherent in second--order order 
levels warrants its use if at levels warrants its use if at 
all feasible.all feasible.

Leveling Leveling 
at the Tide Gauge Stationsat the Tide Gauge Stations atat

PePeññuelasuelas--Eco Eco ElElééctricactrica

Leveling Leveling 
at the Tidal Bench Mark at the Tidal Bench Mark 

StationsStations
PePeññuelasuelas--Eco Eco ElElééctricactrica

Other ComponentsOther Components

•• Siren SystemSiren System
–– In coordination with the emergency management agency an In coordination with the emergency management agency an 

appropriate site in Mayagappropriate site in Mayagüüez will be chosen to install such a ez will be chosen to install such a 
system.   The corresponding protocol will be established for system.   The corresponding protocol will be established for 
operating such a system.  Drills and orientations will be held ioperating such a system.  Drills and orientations will be held in n 
the community in which the siren is installed.  The community the community in which the siren is installed.  The community 
chosen for the siren will also be guided towards receiving the chosen for the siren will also be guided towards receiving the 
““Tsunami Ready CommunityTsunami Ready Community”” recognition.  recognition.  

•• EducationEducation
–– Throughout the project the PRSN will incorporate into its Throughout the project the PRSN will incorporate into its 

educational and outreach program the developments associated educational and outreach program the developments associated 
with this project.  These efforts will include talks, workshops,with this project.  These efforts will include talks, workshops,
training, information tables and the press (TV, radio and training, information tables and the press (TV, radio and 
newspaper). newspaper). 

Thanks to:Thanks to:
•• NOAA (National Oceanographic and Atmospheric NOAA (National Oceanographic and Atmospheric 

Administration) PersonalAdministration) Personal
•• NGS (National Geodetic Survey) PersonalNGS (National Geodetic Survey) Personal
•• RLDA (RLDA (RenanRenan Lopez de Lopez de AzuaAzua) Personal) Personal
•• PRSN (Puerto Rico Seismic Network) PersonalPRSN (Puerto Rico Seismic Network) Personal
•• AgrimAgrim. . RenanRenan Lopez de Lopez de AzuaAzua
•• AgrimAgrim. Jose Rivera . Jose Rivera CachoCacho
•• AgrimAgrim. Carlos R. Vega . Carlos R. Vega 
•• Marcos H. VelezMarcos H. Velez
•• And to all of you to be hereAnd to all of you to be here


