“Real Resiliency”
Transportation, Telecommunications and Utility Fragility:

How local officials are rethinking disaster planning

ITE Western District Annual Meeting
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Today’s Session

Climate Change:
Transportation, Telecommunications and Utility Fragility
Lessons in "Real Resiliency” - Are You Ready?

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

Long Beach 2025 ITE Western Region /
Annual Conference




Introductions... E

DaV|d 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

ITE Western Region

#PWX2024 Annual Conference
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Q: What is
resiliency anyway?

ugh”

A: The abilit 10 y to withstand or to recover
quickly from difficulties or changing conditions.

/a




TOP 5 DISASTER TYP
»» Natural e‘N ‘?'e







Now... Let’s talk Lt
Case Studies

IMAGE !. Tamra Fisher Video
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David Zelenok dzelenok@zkengineers.com




Cell Tower Explosion Video & A Few Case Studies

https//voutu be/DWrM PtIFHO POSTED JUL 29, 2024 AT 1:39 PM MDT & i
Y o ANDREW LISZEWSKI

1] o Watch this unsettling timelapse footage of a wilderness camera consumed by
a wildfire. I've seen videos captured in wildfires before, but this roughly 90-minute
timelapse of the California Park Fire approaching and consuming one of UC San
Diego's AlertCalifornia remote cameras really drives home how fast these disasters
can spread, and how inescapable it can feel being trapped inside one.

¢S5 wkark Fire=Butie €ounty July 2024
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https://youtu.be/DWrMPtiFH0Y
https://youtu.be/DWrMPtiFH0Y

Area Scouts Aid CMHS Graduate
who Lost Residence in Boulder Fire

By PArrYE VoLz

Boy Scout Troop One came to
the 1id of one of their own Monday
evering as they collected donations
to help former Troop One member
and Cheyenne Mountain High School
graduate Matt Zelenok recover from
the loss of his residence and belong-
ings in last week’s fire in the Boulder
arca,

Matt, 23, is currently a student at
the University of Colorado at Boulder,
finishing a double major in biochem-
istry and molecular biology while
working at a laboratory in the arca. He
had recently moved into a rental home
above Fourmile Canyon. When the
fire came near on Labor Day, he had vl iy { g1 5% e A
only enough time to load his dog and - : 4 5 e
a few belongings into his car before xRy A RS S )
escaping. It wasn’t until last Sunday “u/ ‘“ = s
when allowed back into the arca that CMHS graduate and current CU-Boulder student Matt Zelenok surveyed the
Matt was able to confirm for sure that  area near his destroyed rental home on Sunday after being allowed back into the

the home had been destroyed. Almost Fourmile Canyon wildfire area near Boulder. Zelenok escaped the fire with only a
nothing is left of his former residence  few belongi
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Most Urban Conflagrations: 40 Minutes!




Expect:
Firefighters: Save Lives Over Houses
3 Firetrucks / House ~ 1,000+ houses
Quick Getaway Essential: But
Q: WhICh Way OUT’?

S RO

All W|reI|ne ( aerlal ) telecom. lost ~ 5 mins
Wireless networks: ~ 30 mins but congested
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Water Tanks Will Drain INTO the Fire 7?"5
| Pressure Will Be Lost, Hydrants Will Go Dry
Wy - Water Pumps & SCADA Will Ignite

. ! Plastic Pipes Will Melt ~1,000°F
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Portugal Evacuation: Critical Situational Awareness

/ \\\
/ T CINN) \Vor'd » Portugal wildfire: 62 kil

Portugal
burned in (

By Julia Jones, Nicole Chavez and C
® Updated 9:45 AM ET, Mon June 19,




Marshall Evacuation: Critical Situational Awareness

Rocky Flats
National
Wildlife




Maui Evacuation: Critical Situational Awareness

Water + Power + Telecommunications + Transportation

Maui Lahaina After Action Report Fire.pdf

Napili-Honokowai

Repor cites
[

. .
- i communications
H i r i esearcl 2
L;_ahama Fire Comprehensive Inetitutet R
Timeline Report i failures
Kaanapali . . COUNTY OF MAUI
I By Jennifer Sinco Kelleher, Rebecca DEPARTMENT OF FIRE AND PUBLIC SAFETY

Boone, Claudia Lauer and Christop! -
AFTER-ACTION

The Associated Press R E P O R T
MAUI WILDFIRES

HONOLULU>> As wildfires ripped ac AUGUST 7-11, 2023
Maui last August, the head of the eme
management agency dragged his hee
returning to the island amid the unfol
crisis, while a broad communications
breakdown left authorities in the dark

residents without emergency alerts,

Source: Google Maps

e A Root Cause: Power Liﬁe(s) Down + Wind

- ~800 Poles ~50% Ignited ~ Only ONE Needed to cut ALL service!
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Maui Evacuation: Critical Situational Awareness

Water + Power + Telecommunications + Transportation

| Tamra Fisher Video
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Maui Evacuation: Critical Situational Awareness

Water + Power + Telecommumcatlons + Transportatlon

x‘wo 'v—

L.

L
- ~ =

{/ |.|NES |NTO ROADWAYS MAKING THE % \
FEW EVACUATION ROUTES THAT EXIST [FNSS2

g v/.’ A

W BREAKING OVERNIGHT
zxsuﬁusas’ - »



Maui Evacuation: Critical Situational Awareness

Water + Power + Telecommumcatlons + Transportatlon
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Maui Evacuation: Critical Situational Awareness
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Hurricane Helene- Sept /Oct 2024
74% Of Cell Sites in NC were out, ~10% Daily

Cell Sites  Percentage
Cell Sites CellSites Cell Sites Up butOn ofSites On
Cell Sites CellSites Percent OutDueto OutDueto OutDueto Back-up Back-up
STATE Served  Out Out Damage Transport Power Power Power
9/30/2024
FLORIDA 14,086 91 0.65% 6 17 59 171 1.21%
GEORGIA 13,083 787 6.02% 8 278 461 759 5.80%
NORTH CAROLINA 1,452 784 53.99% 3 365 370 103 7.09%
SOUTH CAROLINA 7478 694 9.28% 8 €0 574 559 7.48%
TENNESSEE 669 92 13.75% 0 74 17 3 0.45%
VIRGINIA 1,004 68 6.77% 0 28 35 63 6.27%
Total 37,172 2,516 6.66% 25 872 1,516 1,658 4.39%
9/29/2024
FLORIDA 14,086 152 1.08% 5 20 105 248 1.76%
GEORGIA 13,083 931 7.12% 9 212 689 804 6.15%
NORTH CAROLINA 1,556 1034 66.45% 5 509 493 111 7.13%
SOUTH CAROLINA 7478 952 12.73% 9 112 801 610 8.16%
TENNESSEE 669 176 26.31% 0 102 73 8 1.20%
VIRGINIA 980 187 19.08% 1 ¢1 92 60 6.12%
Total 37,852 3,432 9.07% 29 1,046 2,253 1,841 4.86%
9/28/2024
FLORIDA 14,086 363 2.58% 10 82 285 331 2.35%
GEORGIA 13,083 1,293 9.88% 9 273 987 844 6.45%
NORTH CAROLINA 1,452 1,079 74.319 7 428 622 76 5.23%
SOUTH CAROLINA 7.458 365 1840% 7 1,205 679 9.10%
TENNESSEE 658 0 127 12 1.82% .
VIRGINIA 980 5 172 48 4.90% ZKENGINEERS
Total 37,7117 2 38 3,398 1,990 5.28%
WirelessEstimator.com

Source:Helene Outages Show the Need for Greater NSNS
Bob Wallace, Network Computing, Courtesy:Terry Holmes A wentzcompany.com


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
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What Are SMARTER CITIES Doing?

SUBSTATION GRID SENTRY

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

'~
w ZK ENGINEERS
A wentzcom pany.com




Emerging Technologies: Information to Action

Remotely and Instantly
Communicate Command &
Control

Single Touch-Point
Redundant Technologies

P GONDOLA LOTS
F LOT
TIGER DREDGE
AIRPORT RD

w\m entzcompany.com



Water Pressure Protection Planning

Concept — Protect Pressure to

Maximize Hydrant Flow /&~ r'_[h__
Minimize Water Loss - “Geysers” ?
Remote Shutoffs

Redundant, Resilient Telecom

Wireless and Underground Fiber ,7"7
li'.', Nty

USHighway.1g5. ¢

ZK ENGINEERS! w
A\ wentzcompany.com



Tachnology to:

* Re-time Signals
* Pinpoint Alerts
 Personal

Wayfinding

Unlock gates
“remotely

* Provide
evacuation info

» 5G to apparatus

Ww entzcompany.com

SAFE
ESCAPE

Gated
Gated
Gated
t EMERGENCY
EXIT
ROUTE
. . Gated
Residential
Aredlibstieanig

DASHBOARD

7439«

ALL GATES:
UNLOCKED
SIGNALS:
ALL GREEN
TRAFFIC:

RE-ROUTING

ZK ENGINEERS
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1) the objec.

2) one of the .
3) the results p.
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(5) the analysis / re
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2 - No good “ca
3 — What IS out the
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TOP SOLUTIONS

* Critical Infrastructure Vulnerability Infrastructure
Assessment (CIVA)
« Resiliency Scorecard (Planning)

 Dashboarding

Situational Awareness (S.A.)

Command and Control(C?) L
Understand Inter-relationships: T-U-T



= ldentify & MAP Emergency assets FEMA —Paying
= Buy Your Streetlights, Conduit & Underground Fiber “Underground

- R,R,D — Resilient, Redundant & Diverse Upcharge” (?)
FEMA'’s BRIC = DOA!

= 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 w r e e
a wenizcompdany. com
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Recommendations
High-Level Assessment +
“Real Resiliency” Scorecard

» 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

Photo courtesy Kate Sneed, Comcast 7

ZK ENGINEERS'



» Strategic Plan

1. Water — R/C Shut off valves?
2. Power —R/C Shut off?

Homework Assignment — 7-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?

ZK ENGINEERS



Questions?? W

Resiliency Planning and Preparing for Disasters

e Situational awareness (“S.A.”) —what’s really going on

* Incident command Dashboards, Cameras, Drones

e “Cross functional (inter-agency) Command and Control (aka,“C2"”)

e 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...”



Questions??:

Dave 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

Long Beach 2025 ITE Western Region
Annual Conference
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