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About me…

Education

BSCE, University  of Washington, June 2009

MSCE, Purdue University,  December 2010

MSIE, Purdue University, May 2013

PhD, Purdue University, May 2015

Teaching 
• Project management and economics (undergraduate)

• Sustainable systems engineering (undergraduate)

• Quantitative methods for project analysis (graduate)

• Urban systems engineering (graduate)

A Few Fun Facts
• Grew up in Anchorage, Alaska

• Hobbies - outdoors- rafting, four-wheeling, fishing, camping, hiking…

• Love traveling

• Working with people – my passion
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Technical capabilities 

Environmental considerations

Formal regulatory environment

Human-infrastructure interactions/ socio-cultural operating environment

Economic

T E X A S M A S E E H  C I V I L ,  A R C H I T E C T U R A L  &  E N V I R O N M E N T A L  E N G I N E E R I N G



Five Dimensions of Resilience
(Opdyke et al 2017)
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Drought of record 

(2011)

Winter Storm Uri

(2021)

Tiedmann et al. 2024

Winter         

Months
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Conversational Context: Winter Storm Uri

• February 2021

• Heavy ice, snow, and over five days of 

subfreezing temperatures 

• Cascading failures in energy system led to 

water system failures (Busby et al. 2021, Glazer et al. 

2021)

• 49% of surveyed residents experienced water 

outages (Watson et al. 2021)

• 40% of community water systems issued boil 

water notices (TCEQ 2021)

Andrew Reimers

The Texas Tribune 2021
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Photos courtesy of  Bryna Boehle



Photos courtesy of Lessa Ennis
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Winter Storm Uri and Immediate Aftermath

Resilience Gaps  
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“We’re very much a Facebook 

town…constant communication 

on Facebook, that’s how we 

were disseminating the 

information.” 

T E X A S M A S E E H  C I V I L ,  A R C H I T E C T U R A L  &  E N V I R O N M E N T A L  E N G I N E E R I N G

Winter Storm Uri and Immediate Aftermath

Resilience Gaps  
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One Year Later
Tiedmann et al. 2023

“Have we updated 

[our ERPs]? Most 

definitely, we have 

now updated them to 

be thoughtful and 

cognizant of weather 

events.” 
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“The New Normal”
Tiedmann et al. 2023
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Improvements made in infrastructure and governance dimensions

Challenges remain surrounding long-term infrastructure improvements

Funding and governance support for necessary improvements lacking 

Improving public communication is critical to building resilience in the social dimension

Recommendations offered for policymakers and utility managers

Key Takeaways 
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Tiedmann et al. 2024

• 9 pressure zones

• 3 water sources (treatment plants)
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Failure Rates

Tiedmann et al. 2024

𝑓𝑎𝑖𝑙𝑢𝑟𝑒 𝑟𝑎𝑡𝑒 =
# 𝑜𝑓 𝑓𝑎𝑖𝑙𝑢𝑟𝑒𝑠

𝑡𝑜𝑡𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑝𝑖𝑝𝑒

= failures/km/year per zone
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Reservoir storage by zone:

Measure of available water for customers and ability of system to absorb shocks or disruptions

Why does this all matter for communication? 
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Are customers reliable sensors? 
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Do spatial patterns exist in customer reporting?
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Clusters exist on local scale in NOC and EOC 
High-High cluster

High-Low outlier

Low-High outlier

Low-Low cluster

Not significant

NOC EOC

NOC = Normal Operating Conditions

EOC = Emergency Operating Conditions

T E X A S M A S E E H  C I V I L ,  A R C H I T E C T U R A L  &  E N V I R O N M E N T A L  E N G I N E E R I N G Tiedmann et al. 2024

high and low levels of customer reporting—i.e., hotspots and coldspots



NOC EOC

Population density: statistically significant in NOC and EOC 

• Hotspots were denser than coldspots

• More people = more reporting

• Difference decreased slightly between new EOC clusters 
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• Differences highly statistically significant during NOC

• Coldspots had larger populations of both groups during NOC

• Differences became less statistically significant or disappeared during EOC

Age variables: differences less significant during EOC 

➢ Vulnerable populations need 

emergency resources

Households with

Children Under Age 6

NOC EOC
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Population: Language

Other than English Spoken at Home

NOC EOC

• Differences statistically significant during NOC

• Coldspots had larger populations of both groups

• Differences increased and became highly statistically during EOC

Language & ethnicity variables: differences more significant during EOC 

➢ Gaps widening during emergency 
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Spatial patterns in customer reporting exist at a global and local scale 

Sociotechnical drivers of customer reporting were different in NOC vs EOC

Customers report public side issues more thoroughly during EOC

Different groups may need specialized outreach approaches for communication during NOC and 
EOC

Highlights the importance of managing and utilizing customer reporting data 

Key Takeaways 
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Resiliency Strategy: Adapting communication
Shifting to Two-Way Communication and Prioritizing Hyperlocal

T E X A S M A S E E H  C I V I L ,  A R C H I T E C T U R A L  &  E N V I R O N M E N T A L  E N G I N E E R I N G Sun et al. in press



Here is what we think is happening based… 
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How much would you trust winter preparedness information 
available from… 

El Paso 
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Learning about using messages to encourage 
behavior—what works where? 
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Water Use 
Advisory

It’s better to be safe than sorry!  [English]

Más vale prevenir que lamentar

Please help us prevent such a failure. 

The Texas Water Development Board (TWDB) recommends that 
customers limit their water use by taking the steps below.     

You can limit your water use by taking 
the steps below. 

Please join your neighbors in helping to protect water service.  
About 3 in 4 of our customers help out by following the 

TWDB’s recommendations. 

Please help to protect water service 
by following these recommendations.

Consider taking these steps to save water. Choose the options 
that best fit your lifestyle.

Take all of these steps to save water.  To 
make a difference you must do all of these. 

These steps are voluntary, so the choice to take them is 
yours.  You are free to decide for yourself. 

It is essential that you do your part in 
addressing this problem by taking these 
steps.  Your cooperation is appreciated. 

Message Title 
vs. Icon

Cultural Tailoring 
(proverb or control)

Injunctive Norm

(TWDB or control)

Descriptive Norm

(neighbors or control)

Choice Provision 
(choice or control)

Autonomy 
Restoration Script 
(Script or control)



Culturally Appropriate Messages—

Children as Language Brokers
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"I have seen commercials of water tape“

"Tape stops water leaks, but I will not buy one I will 
cover it with a trash can“

"If they showed a picture, my parents 
would understand“

"I bring bags full of sand to school in case of floods“

"My parents would just go to the next shop to buy 
water“

"Flooding floods the streets and you are not able to drive 
your car, and you will have to prepare and put sandbags 
everywhere before it gets to your house, you will have to 
lock the door and put sandbags under the doors so 
water doesn't get in."



Bringing the systems back under control 
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How we communicate technical information doesn’t have to just 

be through messages… 
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Water Hauler Graphic Guides

• Designed based on interviews with water truck drivers to fill 
gap in skills

• Content developed from drivers’ expertise and experiences 



How we communicate technical information doesn’t have to just 

be through messages… 
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Refrigerator Magnets for Hauled Customers

• Designed based on feedback from water truck drivers 
and customers

• Intended to help alleviate some issues related to 
missed services

• May be helpful for residents new to Bethel who are 
unfamiliar with hauled responsibilities 



Members of The American Society of Civil Engineers conduct themselves with 

integrity and professionalism, and above all else protect and advance the health, safety, 

and welfare of the public through the practice of Civil Engineering.

Engineers govern their professional careers on the following fundamental principles:

• create safe, resilient, and sustainable infrastructure;

• treat all persons with respect, dignity, and fairness in a manner that fosters equitable 

participation without regard to personal identity;

• consider the current and anticipated needs of society; and

• utilize their knowledge and skills to enhance the quality of life for humanity.

Engineers:

a. first and foremost, protect the health, safety, and welfare of the public;

b. enhance the quality of life for humanity;

c. express professional opinions truthfully and only when founded on adequate 

knowledge and honest conviction;

d. have zero tolerance for bribery, fraud, and corruption in all forms, and report 

violations to the proper authorities;

e. endeavor to be of service in civic affairs;

f. treat all persons with respect, dignity, and fairness, and reject all forms of 

discrimination and harassment;

g. acknowledge the diverse historical, social, and cultural needs of the 

community, and incorporate these considerations in their work;

h. consider the capabilities, limitations, and implications of current and 

emerging technologies when part of their work; and

i. report misconduct to the appropriate authorities where necessary to protect the 

health, safety, and welfare of the public

ASCE Code of Ethics

THANK YOU!


