FPOLYTECHNIC
UNIVERSITY

Critical Flood Risk Assessment, Priority Classification and Vulnerability

Assessment Guidelines for PR Wastewater Treatment Plants

Gabriel Hernandez Rivera, EIT
Christian A. Villalta Calderdn, PhD.
Civil and Environmental Engineering and Land Surveying Department

%

a—
&

- S

¢

|

Methodology

Abstract

Floods occurs in almost every part of the world because of
extreme rainfall events. Around 7,000 people lose their lives and
nearly 100 million people worldwide are adversely affected by
floods each year. Flooding also cost billions of dollars each year in
damages and repairments. Puerto Rico Is not exempt to this
problem. In this project, a risk assessment priority matrix was

Conclusions

This project applied a risk analysis technigue using a matrix to
create a priority value and a risk classification for each WWTP In
Puerto Rico. The most susceptible WWTP’s were identified and
general guidelines for specific vulnerability assessments were
recommended. The results indicated that 57% of the wastewater
treatment plants are classified as high risk of critical floods

A risk assessment priority matrix (RAPM) was created with WWTP’s relevant information. The RAPM consists of an arrangement of rows
and columns, which allow the weighting of selected key elements. The key elements used in the matrix columns were the FEMA flood
zones with their percentage coverage and the impact of the floodway on the property. The elements used in the rows of the matrix were the
classification of the facility (major or minor) in combination with the categorization of the receiving waterbody (SA, SB, SC, or SD). This
matrix was organized in such a way that the upper left corner is the area with the highest risk, while the bottom right corner Is the area with
the lowest risk. In other words, the lower the priority value is the higher the risk; in the other hand, the higher priority value, iIs the lower

created to classify each wastewater treatment plants in Puerto risk. damages. The calculated priority values allow to establish the
Rico. The classification and prioritization of the plants will allow RISK ASSESSMENTY PRIORITY MATRIX order to perform the specific vulnerability analysis.
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classification, and the categorization of the receiving waterbody
according to the designated uses to be protected.

drinking water supply facilities or pump stations within PRASA.
Likewise, i1t can be applied to critical infrastructure in the island
such as hospitals, schools, police, and firefighters’ stations, among
others. Further research is needed to include other factors such as
coastal erosion and sea level rise for those plants located on the

Results and Discussion

The objective of this project was to perform a risk analysis using a matrix to establish priority values and risk classification for each
WWTP in Puerto Rico. 29 of the 51 active WWTP, or 57%, are at high risk of flood damage. The priority values ranged from 2 and 112.

Background

A risk is a random event that may possibly occur and, if it did Prlor_lty vglues equal t_o_l or greater than 112 were not obtained. This Is because there was no co_mblnatl_on of flood ZOnes, facility coasts. Aoproach to Specific Vulnerability Assessment
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WWTP’s are one of many critical facilities in Puerto Rico. Many San Sebastian (Old), 24

of these facilities are located near water bodies, either rivers or
coasts, since must discharge their effluents to these bodies. The
location of WWTPs creates a challenge to PRASA since makes
them susceptible to flooding and storm surge events. This issue
become more relevant due to climate change.

Culebra; 112

Isabela, 28

Las Marias; 112

Vieques, 28

Adjuntas, 32

Jayuya (New), 32

Parcelas Borinquen, 32

References

« D. Vose, Risk Analysis: A Qualitative Guide. 3 ed. Chichester, West Sussex, England: John Wiley
& Sons, Ltd, 2008.

Maricao; 112

Orocovis; 112

i N Bayamon, 36 Unteg 112  P. R. Roberge. Corrosion Engineering, Principles and Practice, New York, NY: McGraw-Hill,
g 2008, pp. 478-505.

FI 00 dln Of S an Camuy, 42 * A. H. Schumann, Flood Risk Assessment and Management: How to Specify Hydrological Loads,

g S 57 Their Consequences and Uncertainties. Bochum, Germany: Springer and Science Business Media,
1A . 2011.
SebaStlar? Corozal, 56 » Marine Risk Assessment, Contract Research Report 2001/0631. Sudbury, U.K.: Health and Safety
WWTP during Executive (HSE), 2002.
Lajas, 56 - : : i : :
s ajas, « United States Environmental Protection Agency, Flood Resiliency: A Basic Guide for Water and

Hurricane Maria

LOW RISK

Wastewater Utilities. Office of Water (4608T)-EPA 817-B-14-006, September 2014.

* L. A. Cox, “Risk Analysis of Complex and Uncertain Systems,” International Series in Operations
Research and Management Science, 129, pp. 100-117, Springer Science + Business Media, LLC,
2009.

Lares WWTP, 56

VERY HIGH
RISK

Morovis, 56




