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How local officials are rethinking disaster planning

ITE Western District Annual Meeting



Come to this session to understand how – and why - local 
officials are now completely rethinking the entire concept of 
transportation and telecommunications resiliency and
new developing new perspectives on Utility Fragility .

Explore innovative approaches to critical infrastructure, 
resiliency planning and understand how truly fragile, critical 
and vulnerable they are

Climate Change:

Transportation, Telecommunications  and Utility Fragility

Lessons in "Real Resiliency" - Are You Ready? 

Today’s Session

Long Beach 2025 ITE Western Region
Annual Conference



David Zelenok, PE
• Public Works Director for 20 years in 

Centennial and Colorado Springs   

• Smart City, Fiber/Broadband/5G  

• Founder and CEO ZK Engineers 

• dzelenok@zkengineers.com

• 719-491-1547

Introductions…
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Q: What is 

resiliency anyway?

A: The ability/capacity to withstand or to recover 

quickly from difficulties or changing conditions.



TOP 5 DISASTER TYPES

❖Natural

➢ Floods (Rain, Tsunami)

➢ Fires / Heat

➢ Earthquakes

➢ Wind (Tornado, Hurricane)

❖Human-Caused 



❖Transportation: Evacuation Wayfinding

❖Utilities: 

Dry (Electric & Gas: T&D): Cause

Wet (Water Supply, T&D): Gone

❖Telecommunications

TOP INFRASTRUCTURE CONCERNS:

“T-U-T”



David Zelenok dzelenok@zkengineers.com

Now… Let’s talk 

Case Studies



Cell Tower Explosion Video & A Few Case Studies

https://youtu.be/DWrMPtiFH0

Y

https://youtu.be/DWrMPtiFH0Y
https://youtu.be/DWrMPtiFH0Y


T

Boulder County Firestorm Approaching…
All wireline (“aerial”) telecom lost

No Wayfinding, No communications

Most Urban Conflagrations: 40 Minutes!



T
Expect:

Firefighters: Save Lives Over Houses

3 Firetrucks / House ~ 1,000+ houses

Quick Getaway Essential: But

Q: Which Way OUT?

All wireline (“aerial”) telecom: lost ~ 5 mins

Wireless networks: ~ 30 mins but congested



U

Source: NBC News – Chilean Wildfires February 2024

Case Study: Chilean Fires
Jan/Feb 2024

Water Tanks Will Drain INTO the Fire

Pressure Will Be Lost, Hydrants Will Go Dry

Water Pumps & SCADA Will Ignite

Plastic Pipes Will Melt ~1,000oF

U



Fleeing victims 

Searching for 

Safe egress routes

Portugal Evacuation: Critical Situational Awareness

T



SDA Conference 2021

5:14 PM – Google Maps

Marshall Evacuation: Critical Situational Awareness



Water + Power + Telecommunications + Transportation
Maui Lahaina After Action Report Fire.pdf

Maui Evacuation: Critical Situational Awareness

Root Cause: Power Line(s) Down + Wind

~800 Poles ~50% Ignited ~ Only ONE Needed to cut ALL service!

Source: Google Maps 

about:blank


Water + Power + Telecommunications + Transportation 

Maui Evacuation: Critical Situational Awareness



Water + Power + Telecommunications + Transportation 

Maui Evacuation: Critical Situational Awareness



Water + Power + Telecommunications + Transportation 

Maui Evacuation: Critical Situational Awareness

After-Action Reports x 2 (April 2024)

• Telecommunications Failures

• Transportation Capacity 

• Wayfinding Errors 

• Utilities: Water Pressure, Power/Generation

• Lack of Staffing 

• Fatalities ~ 104 
• 42 inside structures
• 15 inside vehicles
• 39 outdoors fleeing vehicles/structures 



Photo Courtesy: Carla Hartsell, Jan 2024

Telecom    vs    Power
Wood vs Non-Combustable 

Maui Evacuation: Critical Situational Awareness



Hurricane Helene- Sept /Oct 2024

Source:Helene Outages Show the Need for Greater Network Resilience

Bob Wallace, Network Computing, Courtesy:Terry Holmes

74% Of Cell Sites in NC were out, ~10% Daily 

https://www.networkcomputing.com/network-resilience/hurricane-helene-communications-outages-show-need-for-greater-network-resilience


Vulnerable Electric and Telecommunications
Wooden Poles saturated with flammable creosote and surrounded by fuel

Only one fiber optic line and one electric line feeds all of Cheyenne Mt! 



Vulnerable Electric and Telecommunications
Wooden Poles and Critical Lines Vulnerable and Exposed!

No other “wireline” backups to critical telecommunications 



• Utilities- Fiber as a Sensor 

• Fire Evacuation – Wayfinding – Systems

• Traffic Signal – Evacuation “Scenarios” 

• Telecom - Citizens Broadband Radio Service

• Water – preserve hydrant pressure

• Electric “T&D” – Windstorms (Amarillo, Marshall, Maui)

• Remote Utility Control Systems – Hyperlocal SCADA 

• Fiber to the Premise

• Dashboards

What Are SMARTER CITIES Doing?



►“Dashboards”

► Remotely and Instantly 

Communicate Command & 

Control

► Single Touch-Point

► Redundant Technologies

* Graphic by MyTOWNCentral.

Emerging Technologies: Information to Action



Concept – Protect Pressure to 

• Maximize Hydrant Flow 

• Minimize Water Loss - “Geysers”

• Remote Shutoffs

• Redundant, Resilient Telecom

• Wireless and Underground Fiber

Water Pressure Protection Planning 



WILDFIRES: Smarter, Safer & Resilient  
Emergency Evacuation Wayfinding & Traffic Re-routing

SAFE

ESCAPE Gate

Residential 

Area

Gated

Gated

Technology to:

• Re-time Signals

• Pinpoint Alerts

• Personal 

Wayfinding

• Unlock gates 

remotely

• Provide 

evacuation info

• 5G to apparatus

ALL GATES:

UNLOCKED

SIGNALS: 

ALL GREEN

TRAFFIC:

RE-ROUTING

TURN 

LEFT!
DASHBOARD

Gated

Gated

? ? ? ?



FEMA’s Opinion -
Emergency Evacuation Models

? ? ? ?

…. [also from the NFPA] - There have been several previous attempts at combining the impact of Fire and/or Pedestrian movement, and/or Traffic within the same system to address wildfire 
scenarios... These have different properties from the system proposed here in one or more of the following ways: 
(1) the objective was not specifically designed to provide a projected situational picture for use by evacuees, responders, designers, etc; 
(2) one of the three core elements (fire/pedestrian / traffic) was missing or oversimplified; 
(3) the results produced were not available in a graphical format; 
(4) the system performance has not been publicly tested; 
(5) the analysis / results was not at the required degree of granularity; 
(6) access was not 

1 – Nobody has developed good evacuation software. The Aussies:“bush” and fires in the “outback.”

2 - No good “calibration data” exists that can be used to model them… the NFPA: 2020 Irvine and Napa, California, 

3 – What IS out there is, well – (nicely stated) - Poor



• Critical Infrastructure Vulnerability Infrastructure 

Assessment (CIVA) 

• Resiliency Scorecard (Planning)

• Dashboarding

Situational Awareness (S.A.) 

Command and Control(C2)

Understand Inter-relationships: T-U-T

TOP SOLUTIONS



▪ Identify & MAP Emergency assets

▪ Buy Your Streetlights, Conduit & Underground Fiber

▪ R,R,D – Resilient, Redundant & Diverse

▪ Upgrade public policy items - fiber friendly policies

▪ SMALL CELLS – Redundant Telecommunications 

▪ Resilient Utilities – Wooden Poles, Underground, “ROMAN CANDLES”

▪ Think: PREVENTABLE (?)

▪ Create strategic plan/vision

1. Water / Power / Stormwater

2. Telecommunications – Municipal & Private 

3. Transportation Infrastructure 

FEMA –Paying 

“Underground 

Upcharge” (?)

FEMA’s BRIC = DOA! 



✔ Telecommunications/Public Communications 

✔ Confirm Private BACKBONES are Resilient 

– or -

✔ Assume All Telecommunications & Cellular is Lost

✔ Transportation –

✔ Evacuation - remotely-operated Wayfinding of evacuation routes –

✔ Pre-Plan all reds, contraflow, detours/scenario planning

✔ Dashboards for Command and Control – Interagency PD/Sheriff, Fire, EMS, Traffic 

✔ Sensors with Resilient Telecommunications – “Second String”

RECOMMENDATIONS   



► Inventory and Evaluate 
▪ Traffic Evacuation Capacity
▪ Egress Routes & Gates
▪ High Risk & Priority Areas
▪ Telecom – Resilient – Single Strings (?) 
▪ Transportation
▪ Utilities
▪ Stormwater
▪ Underground = Fire Resistant, NOT FIRE-PROOF
▪ Current/Future Technologies
▪ Report & Recommendations 

Recommendations
High-Level Assessment +

“Real Resiliency” Scorecard

Photo courtesy Kate Sneed, Comcast



►Strategic Plan

1. Water – R/C Shut off valves?

2. Power – R/C Shut off?

3. Telecom – Underground? 

4. Transportation – Capacity?

5. Post-Fire Recovery

6. Control Systems

7. Early Successes

8. Interagency

✓ Homework Assignment – T-U-T: 
Q: How resilient - how redundant - and how diverse - is the 
electrical transmission and distribution system?
Q: How resilient - how redundant - and how diverse - is the 
telecommunications (cellular network
Q: How resilient - how redundant - is the water transmission, 
storage and distribution system?
Q: Do they have an ability to shut off and manage hydrant pressures
and flow rates among the various neighborhoods? 
Q: Have they modeled evacuation capacity / delays?



Questions??
“Real Resiliency” 

• Resiliency Planning and Preparing for Disasters 
• Situational awareness (“S.A.”) –what’s really going on 
• Incident command Dashboards, Cameras, Drones 
• “Cross functional (inter-agency) Command and Control (aka,“C2”)
• Lack of redundancy and diversity: infrastructure

• Public & Commercial Telecommunications, 
• Power, Water, Transportation Infrastructure  

• Fragile traffic signal interconnections and control systems 
• Wayfinding – Safe Escape Routes 
• Easily overloaded evacuation routes
• New fiber is largely aerial (not underground), 
• Cell towers: fed by “single string” 
• Highly flammable, creosote-soaked “telephone poles…” 



Dave Zelenok, PE
• Public Works Director for 20 years in 

Centennial and Colorado Springs   

• Smart City, Fiber/Broadband/5G  

• Founder and CEO ZK Engineers 
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Questions???
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