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Response and Recovery of Water and Wastewater Utilities to
Recent Hurricanes by K. Jack Kooyoomjian, Ph.D.

David Goldbloom-Helzner addressing the audience at the
February 22nd luncheon at the Elephant and Castle restaurant.
His talk focused on the water resource response and recovery
efforts following hurricanes Harvey, Irma, and Maria.
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On February 22, 2018 at the Elephant &
Castle Restaurant, Washington, DC the
Federal Water Quality Association (FWQA )
hosted Mr. David Goldbloom-Helzner who
spoke on the “Response and Recovery of
Water and Wastewater Utilities to Recent
Hurricanes.” Mr. Goldbloom-Helzner
addressed the impacts of hurricanes Harvey,
Irma and Maria on wastewater treatment
plants and drinking water utilities in the
affected communities. He highlighted how
important it is for utilities to be prepared for
natural disasters. Preparedness includes
resilience of the physical infrastructure,
development of emergency response plans,
exercising the plan with trained personnel,
and effective communication with the public
and media, as well as recovery plans for all
types of hazards. The 2017 hurricane season
was particularly destructive with 17 named
storms affecting 25.8 million people. For the
U.S. Environmental Protection Agency (EPA),
over 900 personnel from all 10 regions,
headquarters, and special teams provided
response support for both the hurricanes and
the recent wildfires in California.
David has 32 years of experience in helping
critical infrastructures prepare, respond and
recover from natural and man-made disasters.
For the past nine years, he has been with
EPA’s Office of Water, in the Water Security
Division. In this position, he has been
responsible for developing tools to help water
and wastewater utilities to increase their
resiliency to natural disasters, such as
(Continued on Page 3)
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President’s Corner
It’s hard to believe we are more than halfway through
our year. We had a great luncheon last October and
another luncheon in February, see the article elsewhere in
this newsletter. Later this month on March 29, Matt
Klasen with EPA’s Office of Congressional and
Intergovernmental Relations will speak about what is
going on in Congress and the Administration, especially
with respect to infrastructure.
We are also working on our scholarships and judging
throughout this month at regional science fairs (see article
elsewhere). Water for People has been busy with their
hike last fall and a happy hour this month. Our board has
been busy keeping up our usual activities. We always
welcome participation. Let me know if you are interested
in participating in board meetings, or volunteering to judge
scholarship applications or at science fairs (next year).
Janet Goodwin
janetkaygoodwin@gmail.com

Upcoming FWQA Events:
Mark your calendars! Reservations can always be
made at www.fwqaevents@gmail.com
March 29th
Speaker: Matt Klasen, USEPA, Office of
Congressional and Intergovernmental Relations
Topic: Congressional Water Infrastructure Priorities
and Prognosis
April 25th
Speaker: Ben Grumbles, Secretary of the
Environment, State of Maryland
Topic: Preparing for Climate Changes
May 17th - Awards Luncheon
Speaker: Adam Krantz, Executive Director, NACWA
Topic: Scholarship Awards
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Response and Recovery of Water Resources
(continued from page 1)
flooding, hurricanes and earthquakes. He has assisted utilities to apply for Federal disaster
funding, train in the Incident Command System, recover from disasters, and mitigate future
disasters. Recently, he was awarded EPA’s Ambassador Award for his exemplary service in
coordinating water sector recovery, mitigation and resilience.
Hurricane Harvey was the costliest hurricane on record, inflicting approximately $125 billion
in damage, primarily due to widespread flooding over four days in eastern Texas. As a result of
receiving over 40 inches of rain, the floods inundated hundreds of thousands of homes, displaced
more than 30,000 people and prompted more than 17,000 rescues. Hurricane Harvey caused at
least 91 confirmed deaths.
There was wide-spread flooding in Houston, Beaumont, Port Arthur and many other areas.
In Texas, there were at least 166 systems under boil water notices, at least 61 inoperable drinking
water systems affecting 226,999 people, along with over 30 inoperable wastewater treatment
systems. EPA Region 6 had 10 staff deployed to Austin to conduct telephone assessments of
water and wastewater systems. At the peak, another 14 EPA staff conducted on-site utility
assessments in and around Houston.
Hurricane Irma was an extremely powerful and catastrophic storm event. It was the
strongest Atlantic hurricane on record with winds peaking over 185 mph. Also, it was the first
Category 5 hurricane to strike the Leeward Islands, including the U.S. Virgin Islands of St. John
and St. Thomas. Irma caused at least 134 confirmed deaths.
This storm hit the north side of Puerto Rico and travelled up the middle of the Florida
Peninsula starting at the Florida Keys. The water and wastewater infrastructure in the Keys were
damaged extensively with many water pipes destroyed. In Florida, boil water notices were issued
for 281 drinking water systems affecting at least 600,254 people. At the peak, there were 137
documented inoperable drinking water systems and at least 5 inoperable wastewater treatment
plants. The EPA Region 4 support team assessed the condition of water and wastewater utilities
throughout Florida. One success story was the use of interstate mutual aid to rapidly deploy utility
repair teams from Tennessee, South Carolina, and North Carolina to restore severely damaged
water utilities in the Florida Keys. In addition to mutual aid assistance, FEMA provided public
assistance grants to water and wastewater utilities in the hard hit counties that received
Presidential Disaster Declarations.
Hurricane Maria was the first Category 4 hurricane in 85 years to make landfall on the main
island of Puerto Rico. The hurricane also squarely hit St. Croix in the U.S. Virgin Islands. It is
regarded as the worst natural disaster on record in Puerto Rico and St. Croix and was the
deadliest storm of 2017. At its peak, the hurricane caused catastrophic damage and numerous
fatalities across the northeastern Caribbean, and confounded recovery efforts in the Leeward
Islands, which had already been struck by Hurricane Irma two weeks earlier. Maria caused at
least 547 confirmed deaths, most of them in Puerto Rico.
In Puerto Rico, there were 158 boil water notices affecting 3,622,628 people, basically the
entire population in Puerto Rico! The numerous inoperable drinking water systems and 20
inoperable wastewater treatment plants affected 2,028,716 people. Many small systems in remote
towns in Puerto Rico and the Virgin Islands did not have power and needed small generators. The
EPA did on-site assessments on 243 drinking water plants and 178 wastewater treatment plants in
Puerto Rico.
EPA also has an emergency response function to clean up items that contain hazardous
substances, including propane tanks and electronic equipment. Contaminants in electronic
equipment should not be allowed to enter the groundwater. At the time that David reported to the
(Continued on Page 8)
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Resources abound for understanding intelligent water
systems
By Corey Williams and Lisa McFadden

!
Corey Williams (left) is CEO of Optimatics (Overland Park, Kan.) and chair of the Interoperability Task Force for
WEF’s Intelligent Water Technology Committee, and Lisa McFadden (right) is director of Integrated Technical
Programs and associate director of the Water Science & Engineering Center at the Water Environment Federation
(Alexandria, Va.).
“The information provided in this article is designed to be educational. It is not intended to provide any type of professional advice
including without limitation legal, accounting, or engineering. Your use of the information provided here is voluntary and should be
based on your own evaluation and analysis of its accuracy, appropriateness for your use, and any potential risks of using the
information. The Water Environment Federation (WEF), author and the publisher of this article assume no liability of any kind
with respect to the accuracy or completeness of the contents and specifically disclaim any implied warranties of merchantability or
fitness of use for a particular purpose. Any references included are provided for informational purposes only and do not constitute
endorsement of any sources.”

Intelligent water systems (IWS) are built to link together sensors, control systems, information management,
and communications systems. They emphasize the water sector’s opportunity to take advantage of advanced
technologies and dramatically shift management decision making.
While there are varying ideas of what an IWS may be, there’s not one singular definition. Some see the
concept as a small piece to help in analyze and process data both historical and real-time data; others see
this integration as an opportunity to overhaul their entire decision making or performance management
approach.
How far each utility or facility chooses to take the IWS concept will vary, but many water sector organizations
have produced resources to help guide these choices.
Key mechanisms
The Water Science & Engineering Center within the Water Environment Federation issued a technical report
that identifies the key mechanisms needed for utilities to start and run a successful intelligent water systems
program. Titled, Intelligent Water Systems: The Path to a Smart Utility, the report explores the following 10
topics. (Continued on Page 5)
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Intelligent Water Systems
(continued from page 4)
1. Data prioritization — First and foremost, utilities must decide what data is needed and how the
data collected will fit into the ultimate strategy and goal of the utility. Data should not be collected
for the sake of collection; collecting data takes time, staff, and money. The right data, at the right
time, needs to be captured. This critical data must be accurate, complete, and aligned with
business and operational management requirements.
2. Data governance — Prior to data capture, system managers need to formulate a data
governance approach. This includes identifying data stewardship, storage and access rights, and
archiving and deletion protocols. For example, by deciding these responsibilities ahead of time,
data processing issues can be ironed out. Developing a data management and governance plan
also can help reveal gaps in the system.
3. Data capture — This aspect is probably the most notable component of the process. With all
the new and emerging technologies, utilities have vast options for how to capture data and how
much to capture. With many new technologies promoting real-time data capture, it is important to
note the difference between real-time data and data frequency. While real-time data deals with
how quickly the user receives measured data, data frequency refers to how often the data is
gathered.
4. Data validation — With speed and an abundance of tools choices, data validation becomes an
important component. While collecting data is easy, the goal is to be confident in the data being
receiving.
5. Data processing, storage, and access — Organize your data! Historically, data organization is
sometimes forgotten. With newer platforms and easier accessibility, the storage, query, and
transfer of data is now more manageable than ever. Data organization includes the formulation
and upkeep of database table structures that fit the needs for analytics (as distinct from the
database table structures for transaction processing).
6. Data integration — By prioritizing and organizing data, users can integrate easier this data into
existing systems and processes easier throughout the utility and networks. Remembering the
prioritization and overall purpose of the data can help ensure they are being applied in a useful
way.
7. Data analytics — With Big Data come big opportunities. By incorporating data analytics, utilities
can transform what’s been collected into information. Utilities can choose many types of data
analytics tools to use. The ultimate performance goal or outcome helps choose the right platform
or tools to perform the analytics.
8. Business intelligence and decision support — With the information provided, utility
personnel can make operational and business decisions. By incorporating the information provided
from the data analytics into modeling, optimization, and even predictive analysis tools, utilities can
look at many different scenarios and find the best solution. By utilizing IWS, water sector agencies
can get a big picture view, with the goal of making an informed decision. Theses decision support
tools are not just for big capital improvement projects (CIP), but also can be applied to real-time
situations and scenarios, through dashboards and cloud-based operations.
9. Knowledge sharing — Once useful information has been attained, it can be integrated
throughout the utility’s system and utilized in cloud based systems, allowing the information to be
centralized and used across all utility functional groups. By sharing information throughout a utility,
data silos fall away. This enables all stakeholders to incorporate the same information into their
decision-making processes. Further, data sharing can encourage its use for beneficial purposes
that might not have been intended originally.
10. Performance reporting and visualization — IWS is not always just for predictive and
decision-making tools, it also can show how efficiently a water sector agency is operating.
(Continued on Page 6)
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Intelligent Water Systems
(continued from page 5)
Coupling tool for performance data and visualization — such as interactive mapping or GIS,
dashboards, or chart pop-ups — can provide useful insight into areas of need and improvement.
Once performance gaps are identified via these visualization methods, water sector agencies can
use optimization tools to improve operations, reduce energy usage, lower costs, or develop adaptive
master planning and CIP. IWS provides the data and information that utilities need to take a step
back and look at where improvements may be needed.
IWS drivers
Similar to the concepts identified by WEF, the National Association of Clean Water Agencies
(NACWA; Washington, D.C.) identified several IWS drivers. NACWA published these findings in the
white paper, Envisioning The Digital Utility Of The Future. The paper lists eight drivers for utilities,
which include
- reduce operational costs,
- manage and mitigate risks,
- enhance the customer experience,
- improve financial execution,
- optimize asset performance and uncover hidden value,
- leverage existing communications and computing platforms,
- maximize the engagement and efficiency of employees, and
- integrate water quality, policy, and performance.
Wanted results and simple framework
At the 2018 AWWA/WEF Utility Management Conference (UMC), participants in the workshop,
Demystifying the “SMART” Utility, shared their opinions on where IWS can help most. Fully two-thirds
of the attendees believed cost reduction and asset optimization to be the most important result of
IWS implementation. Figure 1 (page 7) shows the full results of their voting.
The Smart Water Networks Forum (SWAN) is a non-profit organization that seeks to be the
leading global hub for the smart water sector. This group, a WEF partner, seeks to accelerate the
awareness and adoption of data-driven technologies in water and wastewater networks worldwide.
To help communicate the critical components of IWS, SWAN has developed a five-level framework to
clearly define the components.
1. The Physical level comes first. This includes components such as its pipes, pumps, valves,
reservoirs, and tanks. As physical water infrastructure only, without data collection or analysis, this
layer is often not considered “smart.”
2. The Sensing and Control level includes the initial components enabling IWS. These include
sensors, meters, pressure-reducing valves (PRV), and automatic meter reading (AMR) and
advanced metering infrastructure (AMI).
3. The Collection and Communication level are technologies that enable storage and transmission of
data. Examples include fixed cable network, radio, cellular, and Wi-Fi.
4. Supervisory control and data acquisition (SCADA) system, cybersecurity, and customer
information systems (CIS) and geographic information system (GIS) are prime examples of the
Data Management and Display level.
5. Data Fusion and Analysis is the ultimate IWS level. These technologies perform data analytics and
modelling to help operators by assessing effects of changes, responding to them in real-time,
optimizing operations, and planning for enhanced decision-making.
Based on these five levels, the same UMC workshop participants who identified cost savings and
(Continued on Page 7)
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Intelligent Water Systems
(continued from page 6)
asset optimization as primary drivers, claimed that the largest resource gap existed at the Data Fusion
and Analysis and Collection and Communications levels. The implications are that, in general, water and
wastewater utilities appear to have SCADA (level 4) for data management and display and
instrumentation and sensors (level 2) in place. However, the need to communicate the data from the
sensors to management platforms and the lack of ability to perform analysis for enhanced decisionmaking are the areas of greatest needs to take full advantage of IWS. Figure 2 (below) shows the
workshops participants full opinions on the needs for IWS implementation.
Changing workforce and skills
With the implementation of IWS, utilities will start to see a rise in the need for some new skillsets,
including data science and data engineering. While current utility personnel may hone some of these
skills, these are things that the utility engineer of the future will need to possess. It is important to make
students aware of resources that exist outside the “typical” water engineering realm, and that is evident
is the large mix of water personnel we are starting to see today.
Figure 1. Most desired benefits of intelligent water systems

Figure 2. Largest resource needs for intelligent water system implementation
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Response and Recovery of Water Resources
(continued from page 3)
FWQA participants, 56 of 114 drinking water plants in Puerto Rico were still on “alternative backup
power,” and these generators often became inoperative and needed replacement. On the
wastewater side, all 51 wastewater plants are operating, but 15 of them are operating on
“alternative backup power.”
Upon reflection, David offered the FWQA participants some “Lessons Learned” in the
response efforts across these three hurricanes. With widespread power outages, it is essential
that water and wastewater utilities have resilient power sources, and to have coordinated
communications in place. It is also critical for utility personnel to be trained and operate under the
Incident Command System, and to better understand and engage with FEMA’s reimbursement
program. Finally, it is very important for utilities to join a mutual aid network such as the Water/
Wastewater Agency Response Network (WARN) so utilities can help neighboring utilities with
personnel, equipment, and repair crews.
Long-term recovery from major disasters is conducted through the National Disaster
Recovery Framework (NDRF). Under the NDRF, EPA has responsibility to facilitate recovery of
water and wastewater utilities. For the recovery in Puerto Rico, David said that EPA has outlined
over 50 possible projects to address water and wastewater treatment infrastructure, restoration of
natural resources, improve and protect public health, and enhance emergency response planning.
David also described the availability of EPA funding through the State Revolving Funds and FEMA
funding through hazard mitigation grants as well as the recent Congressional supplemental
funding for recovery from the hurricanes.
His presentation was followed with a spirited Question & Answer session. David provided a
hand-out which had hotlinks to mitigate disasters and to protect utilities (see https://www.epa.gov/
waterutilityresponse/hazard-mitigation-natural-disasters, as well as www.epa.gov/
waterutilityresponse). He cited EPA’s intention to conduct Hazard Mitigation and Power Resilience
Workshops in Puerto Rico. Participants asked about how the Workshops would improve power
resilience. He touched on the need for smart coordinated infrastructure decisions to improve
resiliency in these communities, such as exploring the use of solar power to improve resiliency of
small, rural utility systems. Participants also asked about coordination with Puerto Rico energy
contacts and key stakeholders to better prepare for and improve hazard mitigation, response and
recovery for the future.

Bring Your Voice to Water Week 2018 by Amanda Waters
With policymakers in Washington, DC focused on infrastructure investment, it’s more
important than ever that you participate in Water Week 2018 (April 15-21) to ensure that
water is a central component of any infrastructure plan. Water Week 2018 will communicate
the value of water to environmental protection, to economic development and to job creation
– and inspire action. Water Week serves to strengthen the partnership between the federal
government and the water sector, emphasize the importance of investment in water
infrastructure and research, and continue to inform state and national policymakers about
crucial water-related issues. FWQA, along with many other water resource organizations, is
proud to be a supporting organization of Water Week.
The anchor event of Water Week is the National Water Policy Fly-In (April 17 – 18).
Registration for the event is only $100 in order to ensure the maximum number of
participants possible. This promises to be the largest and most important Water Week yet –
don’t miss it!
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Science Fair Judging by Janet Goodwin
March was science fair month. FWQA is judging at regional fairs in Northern Virginia
(comprising Arlington, Alexandria and Falls Church schools), Loudoun County, Prince
William-Manassas, the District of Columbia, and Fairfax. I want to express my appreciation
to NACWA, Peer Consultants, PC, Eastern Research Group and Engineers Without Borders
for spreading the word and finding excellent judges to help us cover all of these fairs.
Our judges include:
Amanda Waters,
Anthony Tripp,
Jack Kooyoomjian,
Clancy McQuigg,
Tanner Metzko,
Joe Ford,
Kathleen Onorevole, and
Christa Lash.
Thank you all.
First place winners are invited to our May awards luncheon. We find some very impressive
students doing amazing things. It always makes me optimistic for the future.
Pictures below are from the Prince William County Regional Science Fair held Saturday,
March 10, 2018. Judges Clancy McQuigg and Jack Kooyoomjian are pictured with several of
the winners. Thanks to Kip Hanley a photographer and copy editor for the Prince William
County Service Authority for taking the pictures.
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National Capital Environmental Scholarship Fund Pledge Card
The Federal Water Quality Association (FWQA) is a member association of the Water
Environment Federation (WEF). WEF is a world leader in water quality and environmental
stewardship.
The WEF established the National Capital Environmental Scholarship Fund in 1991 The
scholarship fund provides funding to local graduating high school seniors in the Washington, DC
metropolitan area that will be attending colleges or universities with an environmental, water
resources, or other related curriculum. Since the inception of the scholarship program, the fund
has awarded over 80 scholarships, totaling more than $100,000.
The merit scholarships are awarded based on the applicantʼs academic achievements and essay
demonstration, the applicantʼs commitment to environmental stewardship at school, at home,
and in the community.
The goal of the scholarship program is to support and encourage students to pursue careers in
the water industry, and to become young professionals with the knowledge to tackle the future
global challenges of protecting public health and the environment.
We need your help to make this happen. The scholarship fund runs solely on donations from
corporations, members, and individuals. You can make a pledge by filling out the information on
the following page and mailing it the FWQA.
The FWQA is a technical/educational professional organization and is designated by the IRS as a
501 (c)(3) charitable organization. All donations are tax deductible and you will receive an
invoice and an IRS W9 form for your records.
If you need more information about the FWQA scholarship fund: please contact Jim Wheeler,
FWQA Treasurer, at fwqaboard@gmail.com.

To make your pledge to the National Capital Environmental Scholarship Fund - Please
provide the following information and mail check to FWQA Scholarship Fund, P.O. Box
14303, Washington, DC 20044
Name:
Address:
Phone:
Email:
Pledge level (check appropriate box):
You can mail your check made out to the FWQA Scholarship Fund to P.O. Box 14303, Washington, DC 20044 or send the
pledge form and we will send you an invoice.
All donors will be listed on the FWQA web site, included in all FWQA newsletters, and recognized at the scholarship awards
luncheon. *Sponsors will also be invited to participate in the scholarship selection process and will be invited to attend the
scholarship awards luncheon to present the scholarship to the selected recipient.
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FEDERAL WATER QUALITY ASSOCIATION
National Capital Environmental Scholarship Program
What are the Federal Water Quality Association scholarships?
Three scholarships in the amount of *$2000 each are planned to be awarded in 2018 to encourage
young people to prepare for careers in environmental protection by supporting studies leading to a
bachelor’s degree in applicable sciences or engineering. *(per sponsor contributions)
Who is eligible to apply? Graduating seniors from high schools in the metropolitan Washington,
D.C. area and surrounding counties, planning to pursue environmental careers. (You must be
accepted prior to receiving the award, into a 4-year bachelor’s program in an acceptable field of
study by an institution of higher learning). Acceptable areas of study: environmental sciences,
environmental engineering, civil engineering, biology, chemistry, chemical engineering, or natural
resource planning – other areas of the environment will also be considered.
How are applications judged? By a committee of judges, on academic achievement and above all.
on the applicant’s level of commitment to environmental protection (essay must reflect
environmentally-related studies and/or service, leadership, and overall presentation including
emphasis on science courses, relevance of program of study, and sincerity of commitment).
What MUST you send besides the application?
1) School transcript
2) SAT (or ACT) scores
3) Reference letter(s), preferably from a science teacher or environmentalist
4) List of extra-curricular activities or brief description
5) Copy of letter of acceptance from a 4-year college, and
6) ESSAY (one page preferred) on ONE of the following topics:
a.

How your own actions have promoted environmental protection/awareness.

b. Why you would like to pursue a career in environmental protection/pollution control;
what factors led to your decision; and what you hope to accomplish through a career in
this field.
c. How your choice of extracurricular activities, elective classes, and non-science classes
will contribute to your career goals.
When is the application deadline? Your application MUST be received by Monday, April 9,
2018 (no exceptions). Winners will be notified by May 1st
11
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2018 SCHOLARSHIP APPLICATION
Federal Water Quality Association

APPLICANT’S NAME:

ADDRESS: please include home phone number & email address (to contact winners)

HIGH SCHOOL:

COLLEGE/UNIVERSITY YOU ARE PLANNING TO ATTEND:

PROGRAM OF STUDY/DEPARTMENT:

ENVIRONMENTAL CAREER GOALS: (essay – please attach)

MAIL APPLICATION (& attachments) to:
Federal Water Quality Association
Scholarship Program
P.O. Box 14303
Washington, D.C. 20044-4303
DEADLINE: application and transcripts MUST be received by April 9, 2018 (no
exceptions)
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