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Abstract

This research focused on the use of FEMA’s Hazus-Multi Hazard GIS modeling
software for the performance of a risk and vulnerability assessment on drinking
water treatment plants in Puerto Rico against natural hazards. Earthquake
simulation by the software provided damage estimates for the water treatment

For the water treatment infrastructure aspect of the software. Figure 4 shows an example of the drinking water treatment plants mapping data
added to the Hazus-MH software. Based on a simulation of the 6.4 Earthquake, we can see the effect that the seismic movement had on the water
infrastructure near the epicenter area in terms of the Peak Ground Acceleration (PGA). This and many other seismic parameters can be measured on

The software serves as an indicator of the possible locations of infrastructure failure on
Puerto Rico based on data from the most recent census, the software’s default
databases, and the parameters provided to the software (soil data maps, landslide
olants closest to the epicenter. Based on the damage percentages provided by susceptibility maps, liquefaction map, among others). To show the effectiveness of the
the software, an identification of the most vulnerable potable water treatment software, the results presented are based on a simulation of the 6.4 Earthquake that
facility was accomplished. The limitation for the usage of only earthquake and occurred January 7th, 2020 . Results that could be provided by Hazus-MH can be the

the Earthquake scenario.

Peak Ground Acceleration on Tracts
PGA
I 0.0124 - 0.1050

tsunami hazards for the island of Puerto Rico, and the complex workings of the [| amount of debris generated from a scenario and the amount of shelter requirements, @ 0.1050 - 0.1976
software, limits its potential usage for risk and vulnerability assessments in the | Figure 1 and 2. Other results such as the estimate of economic impact and the damage to I 0.1976 - 0.2902
future. With the proper development for the application of multiple hazards fi different critical infrastructure systems can also be provided by the software via reports. Il 0.2902 - 0.3828
and the update to the default databases for Puerto Rico by the FEMA Hazus 050 - A4
team, multiple risk and vulnerability assessments may be accomplished for Earthquake Debris (millions of tons) M0 2721203683

different structures and for different natural hazards.
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Due to some constraints with the software in Puerto Rico, the analysis was only
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Figure 2: Population Displacement due to 6.4 Magnitude Earthquake (Adapted from Hazus-MH

Seismic Report) O% 10% 20% 30% 40% 50%

Figure 5: Potential Damage percentage to WTP near the southern part of PR for the 6.4 mag. Earthquake

1) Study of Hazus-MH Software Functionality , ArcGIS, and their
Integration and Compatibility

Additional to the Earthquake scenarios, Tsunami scenarios were also developed. These

scenarios were developed for complementary purposes to show the effectiveness of ] ]

the software. Said scenarios, don’t provide damage estimates regarding the water Conclusions & Recommendations

treatment infrastructure, but it does provide damage data for coastal infrastructures,

mortality rates, tsunami building related costs (Figure 3), and averages for travel time
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Figure 3: Tsunami Building related losses due to far-source Tsunami scenario (Adapted from Management Agency (FEMA).
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8) Evaluation of Mitigation Options
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