
April 2021/$6.00

Proudly Serving America’s Bravest

SUPPLEMENTS: STATION DESIGN • APPARATUS: DESIGNING PUMPERS

FIRE-BASED EMS
Supporting 

Fire Department 
EMS via Transport 

Billing RevenueBilling Revenue
p 46

Billing Revenue
p.46p.46

Sep

 

 H

f

p
m

R g
 

!

®

Sep

 

 H

f

p
m

R g
 

!

®

September 14–18, 2021, Columbus, O
H

September 14–18, 2021, Columbus, O
H

September 14–18, 2021, Columbus, O
H

September 14–18, 2021, Columbus, O
H

September 14–18, 2021, Columbus, O
H

September 14–18, 2021, Columbus, O
H

fire
houseexpo.com

fire
houseexpo.com

fire
houseexpo.com

Registe
r Now!

Registe
r Now!

Registe
r Now!

®

FIREFIGHTER TRAINING 
An Incremental 
Approach to 
Fire Training

EMERGENCY VEHICLE 
OPERATIONS
Heavy Vehicles 
Equal Heavy 
Responsibility

p.38

p.42

®

p.45



An Oshkosh Corporation Company The Pierce name, Pierce logo and Ascendant are registered trademarks; and Perform. Like No Other is a service mark of Pierce Manufacturing Inc., Appleton, Wisconsin.   ©2021 PIERCE MANUFACTURING INC. 

PREMIER PERFORMANCE
ON YOUR OWN TERMS.

Learn more: piercemfg.com/AscendantClass

PIERCE® ASCENDANT® CLASS OF AERIALS:

SIX CONFIGURATIONS. HEAVY-DUTY CAPABILITIES. RUGGED DEPENDABILITY. 
ALL WITHOUT COMPROMISING ON WATER CAPACITY, PERFORMANCE, OR SAFETY.
DON’T JUST MEET YOUR NEEDS – EXCEED THEM – WITH THE ASCENDANT 
CLASS OF AERIALS.



Request information at firehouse.com/10062349



4 l Firehouse l April 2021

APRIL CONTENTS

Follow Us! youtube.com/user/
FirehouseMag

facebook.com/Firehousecom
facebook.com/FirehouseExpo

twitter.com/FirehouseNews
twitter.com/FirehouseExpo

instagram.com/
firehousemagazine

ON THE COVER
Concord, NH, Fire Department’s Capt. Mick Costello 
is handed a 9-year-old girl from a second-floor 
window of a house that caught fire in Webster, 
NH. The girl, a woman and a 4-year-old boy were 
trapped amid heavy smoke and high heat. After 
bringing down the girl, Costello climbed back up, 
and the unconscious boy was passed to him. The 
boy needed to be revived on the ground. (The 
woman was passed through the window first.)
Photo by Jay Heath
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Keith Niemann explains how teaching 
firefighter recruits might best be 
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into language that’s easy to understand.
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45 Firehouse Expo Preview: 
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Ten hands-on training classes at this year’s 
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readers.
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Growing up on Long Island, 
Rockland County was about 50 
miles away from my home. It 

was known to be a breeding ground for 
some of the state’s best firefighters and top 
fire instructors. Many FDNY firefighters 
were two-hatters: They volunteered in their 
small Rockland County community as well 
as served on the FDNY. As a result, they 
brought a wealth of knowledge to those 
various volunteer companies. The foun-
dation for much of that derived from the 
fact that Rockland’s fire academy was 
world-renowned. Its instructors, programs 
and facility were sought-after. A handful 
of times, I traveled there for classes and 
seminars. They always were packed.

That’s what made the news of March 
23, 2021, difficult to believe. One resident 
was killed, one firefighter was critically 
injured and one firefighter was missing at 
a horrific blaze in Spring Valley, NY.

Tragically, Jared Lloyd, a 35-year-old 
father of two young boys, perished in the 
fire. Lloyd was a lieutenant with Columbian 
Engine Co. #1 in Spring Valley. He called 
a mayday, but advancing fire conditions 
prevented his brother and sister firefighters 
from rescuing one of their own.

Crews spent almost 24 hours combing 
the debris of the burned and collapsed 
building until Lloyd was recovered. The 
entire time, firefighters from all over were 
on scene to lend support to the Spring 
Valley firefighters, who were waiting all 
along to bring their brother home.

“He was never alone,” ex-chief and fire 
photographer Kenny Flynn wrote in one of 
his Facebook posts following the tragedy. 
“Hundreds of his fellow firefighters—some 
who knew him dearly and many he had 

never met—waited over him, watched over 
him and made sure he came home.”

Flynn, who shoots area fires when 
he isn’t responding on calls with his New 
City, NY, firefighters, shared a few pho-
tographs, along with some very poignant 
words, through Facebook posts in the days 
after the tragedy. I spoke with Flynn a few 
days later. He wasn’t ready to edit all of the 
photographs but wanted to share a glimpse 
of what he captured that night: the hell 
that firefighters faced and the bravery 
with which they responded. His words, 
just as powerful as his images, went viral, 
because so many were feeling the same.

“I felt like I had to say something,” 
Flynn said. “I didn’t want to ignore that it 
happened.” The postings, he said, ended 
up being therapeutic for him.

The day after Lloyd’s body was recov-
ered from the fire was the sixth birthday of 
his son, Logan. Local firefighters decided 

to put together a birthday drive-by celebra-
tion for Logan. Within hours, close to 100 
fire apparatus, along with ambulances, 
police cars, tow trucks and dump trucks, 
were staged for the parade, which lasted 
about 30 minutes. The brotherhood and 
sisterhood was strong that night.

Area fire companies stood up crews 
to staff Spring Valley’s fire stations as 
Lloyd’s mates grieved and planned for 
the funeral. The weekend after the fire, 
local fire companies conducted boot drives 
and raised more than $100,000 for Lloyd’s 
family. Members of surrounding compa-
nies cleaned and prepped Spring Valley 
rigs for the funeral. The brotherhood and 
sisterhood was strong that following week.

The investigation was in the early 
stages at press time, but it’s estimated that 
more than 130 people were inside when 
the March 23 fire was discovered. Talk-
ing with area firefighters in the days after, 
it was the fire of a lifetime, even before 
Lloyd’s mayday was called. When fire-
fighters arrived, they encountered heavy 
fire and dozens who were in need of imme-
diate rescue. Because of the bravery that 
was exhibited by all of the firefighters who 
responded, only one occupant died.

“There are several people alive at this 
moment because of their actions, but that’s 
little consolation to a lot of firefighters who 
are currently digging through rubble to 
find their Brother right now,” Flynn shared 
in his first post. 

Lloyd didn’t die in vain. He worked 
until the end to save countless lives.   n

By Peter Matthews

AS FIREHOUSE
SEES IT

PETER MATTHEWS is the conference director and editor-in-chief of Firehouse. He has worked at Firehouse since 1999, 
serving in various roles on both Firehouse Magazine and Firehouse.com staffs. He completed an internship with the Rochester, 
NY, Fire Department and served with fire departments in Rush, NY, and Laurel, MD, and was a lieutenant with the Glenwood 
Fire Company in Glenwood, NY. Matthews served as photographer for the St. Paul, MN, Fire Department.

peter@firehouse.com

@PeterMFirehouse

Connect with Peter

Firefighting Family Steps 
Up to Honor Jared Lloyd
Support from all over blanketed Spring Valley-area 
firefighters and Lloyd’s family.

You can donate to help Jared’s family at 
https://www.gofundme.com/f/firefighter-jared-lloyd-fundraiser.

Columbian Engine Co. #1, Spring Valley, NY, 
Firefighter Jared Lloyd. Photo by Kenny Flynn

10 l Firehouse l April 2021  



eDispatches should be used as auxiliary notifi cation and is not intended to replace traditional communications systems

973.453.5810  www.edispatches.com  sales@edispatches.com

INCLUDED FEATURES
Tone-Out Audio Dispatch
App, Phone Call & Text Alerts
CAD Messaging
Mapping & Routing
Availability & Response
Streaming Dispatch Audio
Display Boards
Mass Messaging
No Dispatch Involvement Required
Compatible with Analog & Digital Systems
Equipment Provided at No Cost
Free US-Based Technical Support
Redesigned Mobile App
Visual Response (GPS)

NO C ONO DISPATCH INVOLVEMENT

Request information at firehouse.com/10064443



FOR THE RECORD

Line-of-Duty Deaths

FIREFIGHTER JOHN EVANS, 64, of the Philadelphia Fire Department, 
died on Feb. 13. Evans contracted COVID-19 while stationed at his 
assignment as fire boat pilot at the Marine Unit on Jan. 19.

BATTALION CHIEF EDWARD KARRIEM, 41, of the Little Rock, AR, Fire 
Department, died on Feb. 13. Karriem was the commanding officer 
on scene of a residential fire when he was found unresponsive in his 
vehicle. Firefighters performed CPR before Karriem was transported to 
the hospital. The cause of his death is under investigation.

FIREFIGHTER PHILLIP CRAIG GINTER, 57, of the Beavertown, PA, 
Rescue Hose Company, died on Feb. 21. While working a four-alarm 
fire at a farm, Ginter became ill as he helped to pump water at a 
designated fill site. He became unresponsive and had no pulse. 
Responders on scene administered CPR until EMS arrived and 
transported Ginter to Geisinger Lewistown Hospital, where he died.

CAPT. JEFF BROZICH, 57, of the Madison Heights, MI, Fire Department, 
died on March 1. While on duty at the fire station, Brozich suffered a 
heart attack and died.

CAPT. RONALD INGRAM, 72, of the Woodford County Fire Protection 
District in Versailles, KY, died on March 3. Ingram was part of a 
response to a shed fire but collapsed shortly after arriving. CPR was 
initiated, and he was transported to a local hospital, where he died.

CHIEF WILLIAM EDWARD “EDDIE” MCNEILL, JR., 69, of the 
Campobello, SC, Fire Department, died on March 4. McNeill was 
responding to a residential structure fire when the call was cancelled 

11 U.S. firefighters recently died in the line of duty. Nine firefighters died from health-related incidents and 
two died after they contracted COVID-19. This issue of Firehouse is dedicated to these firefighters. For 
the latest on COVID-19-related LODDs, visit firehouse.com/covid-19.

en route. Later in the evening, while having dinner with his wife at a 
restaurant, he suffered a heart attack and died.

CAPT. MARTIN “MARTY” MEYERS, 50, of the Kokomo, IN, Fire 
Department, died on March 4. While on duty at the fire department on 
Feb. 9, Meyers contracted COVID-19.

DEPUTY CHIEF KEVIN M. “BUBBA” MALUKAS, 59, of the Coal 
Township, PA, Fire Department, died on March 8. Malukas responded 
to a motor vehicle accident on March 7. After returning home, he 
suffered a heart attack and died the next day.

FIREFIGHTER RECRUIT VICTOR MELILLO, 21, of the Irvington, 
NJ, Fire Department, died on March 9. Melillo collapsed during a 
training exercise at the Morris County Public Safety Training Academy. 
First responders on scene treated Melillo before he was taken to the 
Morristown Medical Center. An investigation into the incident is ongoing.

FIREFIGHTER/PARAMEDIC DENNIS M. BENDER, 78, of the Ponca Hills 
Volunteer Fire Department in Omaha, NE, died on March 10. Bender 
was on scene at his third wildland fire call of the day when he suffered 
a medical emergency. He was taken to the hospital, where he was 
pronounced dead. The cause of his death is under investigation.

FIREFIGHTER RECRUIT PEYTON MORSE, 21, of the City of Watertown, 
NY, Fire Department, died on March 12. Morse suffered a medical 
emergency at a training exercise on March 3 at the New York State 
Fire Academy. He was rushed to the hospital, where he died. The 
cause of death is under investigation.

Longtime National Volunteer Fire 
Council (NVFC) CEO Heather 
Schafer died unexpectedly on 

March 15, 2021. Schafer joined the 
NVFC in 1993. Prior to that, she worked 
for the chief of staff for President Bill 
Clinton.

Under Schafer’s leadership, the NVFC 
secured federal grants that allowed the 
organization to offer groundbreaking pro-
grams and resources, including the devel-
opment of the Heart-Healthy Fire� ghter 
Program, the Fire Corps, the Share the 
Load program and the Make Me A Fire-
� ghter program.

Tributes poured in from all sections 
of the � re service.

“We will most assuredly miss her lead-
ership abilities, her institutional knowledge 
and all of her efforts on behalf of the vol-
unteer � re service in America.”—NVFC 
Chairman Steven Hirsch

“I am deeply saddened by the loss of 
Heather. It’s a loss for the NVFC and for 
the entire � re service.”—Congressional 
Fire Services Institute Executive Direc-
tor Bill Webb

“Her passion, leadership and vision for 
the volunteer � re service will be greatly 
missed.”—National Fallen Fire� ghters 
Foundation Chairman of the Board of 
Directors Troy Markel

For more tributes, visit firehouse.
com/21214483.

Fire Service Remembers NVFC CEO Heather Schafer

Heather Schafer
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FOR THE RECORD

Firefi ghter Health & Wellness Conference

Arizona Chief Makes History

For the first time in its 56-year history, the Metropoli-
tan Fire Chiefs Association (Metro Chiefs) selected a 
female officer as Fire Chief of the Year: Mary Cameli, 

who is chief of the Mesa, AZ, Fire and Medical Depart-
ment (MFMD).

Cameli has been a member of MFMD since 1983. 
She served in every rank in the department before 
assuming her current role in 2016. She is a past president 
of the Arizona Fire Chiefs Association and currently serves 
as vice chair of the International Fire Service Training 
Association Executive Board. She is vice president of the 
Center for Public Safety Excellence Board and co-chairs 
the IAFC Women Chiefs Council.

For more information, visit nfpa.org.
Mary Cameli

Brothers Helping Brothers, which is a nonpro� t organization that helps to provide 
equipment and education to small and rural � re departments across the United 
States, will present its 4th Annual Miami Valley Fire� ghter Health & Wellness 

Conference Nov. 3–5, 2021. The conference will take place at the Hilton Garden Inn in 
Beavercreek, OH.

The conference will cover some of the greatest health and wellness challenges that 
� rst responders face, including behavioral health, PTSD, suicide and sleep deprivation.

For more information, visit brothershelpingbrothers.org.

Behavioral health concerns, such 
as traumatic stress, anxiety, 
depression, suicidal thoughts 

and substance abuse, are frequent among 
� re� ghters. Some treatment options add 
anxiety to the situation, particularly dur-
ing a pandemic, but a new project that uses 
behavioral telehealth is proving to be a suc-
cessful alternative.

Several departments in the Florida 
Panhandle collaborated with local uni-
versity faculty and staff, � rst responder 
organizations and community partners to 
create the 2nd Alarm Project. It facilitates 
evidence-based peer-support training, 
leadership workshops, behavioral health 
education and telehealth services for � rst 
responders. 

The project created, established and 
implemented a 24/7 HIPAA-compliant 
telebehavioral health delivery system. The 
idea, according to the company website, is 
to “offer a safe, con� dential space where 
there’s no shame in asking for help with 
these common challenges.”  

Initial feedback on the system from 
� re� ghters and � rst responders has been 
highly favorable. The 2nd Alarm Project 
has achieved tremendous success in build-
ing trust and rapport and engaging the often 
dif� cult-to-reach � rst responder community, 
representatives of the 2nd Alarm Project say.

As one � rst responder put it, “Know-
ing there is a person that you can text or 
call any time makes a big difference.”

For more, visit 2ndalarmproject.org. 

Assistant Chief of Training Thomas Wiley was named Navy fire service 
instructor of the year. U.S. Navy photo by Mass Communication Specialist 3rd 
Class Jacob Owen

The Navy Fire & Emergency Services (F&ES) Awards 
Program was created to recognize outstanding � re 
departments and � re personnel in their achievement 

of the highest degree of excellence in mission support and � re 
protection management.

The 2020 F&ES award recipients include:
• Navy Military Fire� ghter of the Year: U.S. Air Force Staff 

Sgt. Nicholas Harris, NSA Andersen, Guam
• Navy Fire Service Instructor of the Year: Assistant Chief of 

Training Thomas Wiley, Naval Station Rota, Spain
Navy-speci� c awards include:

• Navy Fire Chief of the Year: Shannon Orndorff, NSA Bahrain
• Navy F&ES Hall of Fame: retired Fire Chief George Kennet, 

NAS Patuxent River, MD; retired Fire Chief Glenn DeLaura, 
Navy Region Hawaii

For a list of honorees, visit dvidshub.net/news/391223.

Navy Fire & Emergency Service Awards

Telebehavioral Health System
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Free MSA Cairns XF1 Fire Helmet

Three active U.S. volunteer � re� ghters who are National 
Volunteer Fire Council (NVFC) members will receive a 
personalized MSA Cairns XF1 � re helmet courtesy of 

MSA and the NVFC in 2021.
The jet-style design of the Cairns 

XF1 fire helmet reduces snag 
hazards, provides a person-
alized � t, and houses its 
own integrated light 
module. The soft 
goods are remov-
able, washable and 
replaceable, which 
helps firefighters to 
align with cancer aware-
ness programs as written 
by the Fire� ghter Cancer 
Support Network. 

For more information, 
visit nvfc.org/helmet.NVFC Training Summit Goes Virtual

In response to ongoing pandemic-related safety concerns, the 
National Volunteer Fire Council will hold its 2021 Training 
Summit virtually on May 21, 2021. 
The agenda includes eight breakout sessions and one general 

session. All of the sessions will focus on critical topics that affect 
the volunteer � re and emergency services. Attendees can register 
for individual courses or for the full day of free training. 

For more information, visit nvfc.org/summit.

SCUTTLEBUTT

Metro Chiefs
Honor Oregon Chief

M ike Duyck, who was 
the chief of Tualatin 
Valley Fire & Rescue 

in Tigard, OR, for more than 30 
years, earned the Metropolitan 
(Metro) Fire Chiefs Associa-
tion’s Russell E. Sanders Life-
time Achievement Award.

A 33-year veteran of the 
fire service, Duyck is a past 
president of the Metro Chiefs and of the Western Fire Chiefs 
Association and served on the International Association of 
Fire Chiefs board of directors. He serves as chair of Oregon’s 
State Interoperability Executive Council and is a member of the 
Department of Homeland Security Executive Committee for the 
Public Safety Advisory Committee for FirstNet Authority. 

Duyck holds numerous certifications in emergency opera-
tions and is an Oregon-certified paramedic. He completed the 
National Fire Academy Executive Fire Officer (EFO) Program and 
is designated as a Center for Public Safety Excellence Chief Fire 
Officer (CFO).

For more information, visit nfpa.org. 

XF1 fire helmet reduces snag 

Keeping Wildland Firefi ghters Hydrated

Anheuser-Busch and the National Volunteer Fire Council 
teamed up for the third year to provide critical hydra-
tion to volunteer 

� re departments that respond 
to wildfires through the 
Emergency Drinking Water 
for Wildland Firefighters 
program.

Anheuser-Busch pledged 
to donate 1.5 million cans 
of drinking water to help 
to keep wildland � re� ght-
ers hydrated as they protect and strengthen the communities that 
they serve. Since the program began to operate in 2019, more than 
3.2 million cans of water have been distributed to more than 520 
departments in 47 states.

To apply for the emergency drinking water, departments must 
be located in the United States, annually respond to wild� res, be 
more than 50 percent volunteer and serve a population of 25,000 
or fewer. Departments in declared emergencies because of wild� re 
also will be able to request water outside of the application period 
to help with their immediate wild� re response needs.

For more information, visit nvfc.org/water. 
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SCUTTLEBUTT

BME to Sponsor First Responder Climbing Competition

Boise Mobile Equipment (BME) will sponsor the � rst-ever � rst responder climb-
ing competition on June 12, 2021, at The Commons Climbing Gym, in Boise, 
ID. The event is a fundraiser for Courageous Kids Climbing, which is a non-

pro� t that provides free opportunities for individuals who have special needs, physical 
or developmental, to experience the various forms of rock climbing. First responders 
who have rope rescue skills will set up a haul system to share the climbing experience 
with participants.

First responders who are interested in participating in the climbing competition may 
contact Event Coordinator Jeff Riechmann at courageouskidsclimbing@gmail.com.

This Month in 
Fire History
April 1, 1853, Cincinnati, OH—First 
salaried fire department established

April 4, 1949, Effingham, IL—St. 
Anthony Hospital fire kills 74

April 6, 1968, Richmond, IN—Marting 
Arms sporting goods store explosions 
kill 41

April 10, 1917, Eddystone, PA—
Eddystone Ammunit ion bui ld ing 
explosion kills 133

Apri l  15, 2013, Boston—Bomb 
explosions at Boston Marathon kill three, 
injure hundreds

April 17, 2013, West, TX—Explosion at 
fertilizer plant kills 15, including 10 first 
responders

April 18, 1906, San Francisco—The 
Great San Francisco Earthquake and the 
fire that results kill more than 3,000

April 19, 1993, Waco, TX—Religious 
group complex fire kills 75

April 19, 1995, Oklahoma City—Alfred 
P. Murrah Federal Building bombing 
kills 168

April 23, 1940, Natchez, MS—Rhythm 
Club fire kills 209

Courtesy: NFPA

Wildfi re Mitigation Awards

The Wild� re Mitigation Awards committee named three individuals to receive 2021 
Wild� re Mitigation Awards. The recipients earned the highest commendation for 
innovation and leadership in wild� re mitigation. 

The honorees are Marshall Turbeville, who is the � re chief of the Northern Sonoma 
County Fire Protection District in Geyersville, CA, and a battalion chief for CAL FIRE; 
Courtney Haynes, who is a wild� re mitigation specialist for the West Region Wild� re 
Council in Montrose, CO; and Jessica Kirby, who is the acting open-space management 
supervisor for the Snyderville Basin Recreation District in Park City, UT.

The 2021 Wild� re Mitigation Awards will be presented at the Wildland-Urban Inter-
face Conference in Reno, NV, Nov. 14–15, 2021. The nomination period for the 2022 
Wild� re Mitigation Awards is open.

For more information, visit stateforesters.org/mitigation.

Virtual Fire Apparatus 
Conference

The Fire Department Safety Of� -
cers Association (FDSOA) will 
hold its 2021 Fire Apparatus 

Con ference  v i r t u-
ally on May 18–19, 

2021. Presentations 
will be given from 
leading apparatus 
and equipment 

manufacturers to 
help emergency vehicle 

technicians to stay on top of trends and 
industry changes despite the restrictions 
on travel and department budgets. 

The FDSOA worked in coopera-
tion with Darley and the Fire Apparatus 
Manufacturers’ Association to develop 
the program.

For more information, visit fdsoa.org.

Con ference  v i r t u-
ally on May 18–19, 
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Mentoring. It has become the most 
underrated and forgotten skill 
on the job today. It’s easy for 

those of us who earned our spot to sit back 
and say, “That rookie is stupid. Send him 
home” or “That rookie isn’t worth my time. 
She doesn’t love the job.” However, have we 
ever sat back and thought to ourselves that 
we were the problem? That the millennial, 
kid, idiot or whatever we call the rookie is 
what we describe because of us?

The lack of mentoring is killing the 
fire service today. When we were rook-
ies, those old heads were saying the same 
thing about us. The difference is that, 
although they would complain, they then 
would bring us to the floor and drill us 
until we couldn’t see straight. They would 
make us smart, make us worth their time, 
make us a firefighter and make us love the 
job. There was no choice. They had a job 
to do as senior members, and they did it. 
That’s the tradition that we must keep alive 
today—and more than ever, to be honest.

Shape their career
Think about this: When rookies hit the 
station, we normally tell them, “You 
owe us everything. We gave you a job,” 
but has there been any thought that they 
don’t owe us? When they hit the station, 
they earned their spot. They passed the 
written exam, the physical assessment, 
the lie detector test, the panel interview 
and the chief interview. They don’t owe 
us anything other than an open mind and 
hard work. It is we who owe them every-
thing. We must teach the love of the job. 
Everything has changed in this world, and 
we must change, too. We must understand 
that some of these kids are coming to us 

with no real-life experience. Some never 
folded the laundry, mowed the front yard 
or worked a real job. That’s not our fault, 
but it is our problem. It’s our job to teach 
them, to grow them, to show them the 
ropes and to make them a firefighter.

They are learning in fire schools all 
over the world that their safety is No. 1 on 
the fireground. No! We must remind them 
of their oath, teach them that the citizens 
come first and train them to be prepared 
to give everything that they have on scene 
for the citizens who they serve.

Path for success
Here is a simple outline that I developed on 
how to shape the career of rookies:
• Make them proud
• Ask about their life
• Ask them how they learn
• Love them
• Do your damn job!

Following this process, I have seen a 
difference in how I personally approach a 
rookie who is hitting the station.

Make them proud. On a rookie’s first 
morning, I sit them on the front bumper 
of the apparatus and explain the signifi-
cance of it, I explain how sacred that the 
front bumper is.

Ask about their life. Build a relation-
ship. By doing this, your words and teach-
ings will mean more to them over the days 
and weeks of their rookie year.

Ask them how they learn. If you don’t 
know how to lay things out for them, how 

can you affectively teach them?
Love them. You can’t say 

“brotherhood” and “sisterhood” 
and not live the concept.

Do your damn job! These 
rookies depend on us. Their fam-
ilies depend on us. The success 
of their career depends on us. We 
have a job to do as senior fire-
fighters, so do it. If these rookies 
don’t want to love the job, then 

make them love it. Show them how to love 
it. Get invested in them, so they get invested 
in the job. Give them their chance, let them 
shoot their shot and show them the way.

Following these five steps sets you and 
your rookie on the path for success. Sets 
your rookie on the path of an outstand-
ing career. The path to retirement years 
down the road. This is why we are called 
senior members. This is why the officers 
and chiefs look to us. After all, mentoring 
is why we are who we are today!

Every rookie is owed the opportunity 
to have a love affair with the job. n

Are Millennials  
Really the Problem?
Officers and chiefs look to senior firefighters to get 
invested in the newest members who are hitting  
the fire station—and rightfully so.

By Jacob Johnson 
FIRST DUE

JACOB JOHNSON is a battalion chief with the Pearland, TX, Fire Department. He began his 
fire service career with the Katy, TX, Volunteer Fire Department in 2000. After completing EMT 

school, he became a full-time member of the Katy Fire Department. Johnson teaches at the 
Lone Star College-CyFair Fire Academy and for FD Tactics Training.

The lack of 
mentoring 
is killing 
the fire 
service 
today.

Jacob Johnson will present “Are Millennials 
Really the Problem?’’ at Firehouse 
Expo.com. For more information, visit 
firehouseexpo.com.

September 14–18, 2021
Columbus, OH
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Rescue’s Critical Decisions
There can be more than one right way to carry out a 
rescue, but there is no getting around conducting a primary 
search on arrival at a fi re at a private residence.

T here is nothing more 
frustrating or that 
produces such a feel-

ing of helplessness than not 
� nding a trapped occupant 
in a fire building. At one 
particular � re, we searched 
in zero visibility with no 
success for two children who 
slept in a third-floor bed-
room. Their bodies � nally 
were located in a knee wall 
area. They entered the space 
through a hole in the plaster 
wall in their closet. It later 
was learned that the location 
often was used as a play area.

The most important func-
tion of a firefighter is life 
safety. Fireground command-
ers and � re� ghters alike want 
to give trapped occupants the 
bene� t of the doubt. If there 
is any chance that they can be 
rescued, a concerted effort to 
reach them will be made.

We must � nd out where the people 
are located in a � re building, who are the 
most threatened, and what is the quick-
est and safest way to reach them? Other 
questions include: What is the safest way 
of protecting occupants? Can those who 
are trapped be protected in place?

Search and rescue
Preplans or quick-action plans can pro-
vide the normal times that a commercial 
building is occupied, the number of people 
who usually are in the structure, a � oor 
layout and any building protective sys-
tems. Normally, there are no preplans for 

private residences. Occupants should be 
anticipated at all times.

Dispatch information can be invaluable 
to responding units. Dispatchers routinely 
should ask what is burning and whether 
everyone is out of a building. Although 
some departments routinely update 
responding units, others transmit additional 
data only when it’s requested from the inci-
dent scene. A procedure must be established 
to transmit all pertinent information to the 
incident commander (IC).

Occupants can be a good 
source of information of the 
probable location of anyone 
who still is in a building. 
However, because of their 
excitement and confusion, 
inaccurate information can 
be given. Any information 
that’s gathered should be col-
lated by the IC or a person 
that the IC designates.

The fact that many 
reports of people trapped in 
a burning building turn out 
to be false can be because of 
various factors. For example, 
the � re prevention message 
for those who practice home 
� re drills to have a designated 
place to assemble on the out-
side usually isn’t followed.

Also, there is the ten-
dency for people to call their 
pets by name and to refer to 
them as their children. Terms 
such as “baby” or “honey” 

seem to indicate that a person, rather than 
an animal, still is within a burning property.

Window stickers can indicate a child’s 
bedroom, but these stickers can be mis-
leading: Rooms might be changed during 
renovations, children can grow up and move 
out, and houses can be sold yet the stickers 
remain in place.

Primary and secondary search
The primary search certainly is most impor-
tant. It must be as thorough as possible. 
Every area should be checked. Any search 
will be enhanced greatly when performed 
with a thermal imaging camera (TIC).

By James P. Smith

FIRE
STUDIES

JAMES P. SMITH, who is a Firehouse contributing editor, is a retired deputy chief of the Philadelphia Fire Department. 
He is an adjunct instructor at the National Fire Academy and the author of the fourth edition of the book “Strategic 
and Tactical Considerations on the Fireground,” which was published by Brady/Pearson.JPSmithPFD@aol.com

Connect with Jim

Guiding civilians down a ladder after they were 
rescued from a window provides them with a 
measure of safety. Photo by Peter Matthews
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ONLINE
THIS MONTH Get Connected:

facebook.com/firehousecom
twitter.com/firehousenews
instagram.com/firehousemagazine

WEB EXCLUSIVES

COVID-Related 
Stressors’ Effect 
on Fire Service 
Members
A new academic study offers 
some surprising preliminary 
results on how COVID-19 has 
affected the managerial and 
operational sides of the fire ser-
vice. Read the detailed analysis 
from a team of researchers at 
firehouse.com/21212709.  

Leadership: 
Learn from the 
Astronauts
For inspiration and lessons 
in leadership, Michael Krebs 
says firefighters can learn 
from those who answered 
President John F. Ken-
nedy’s challenge to land a 
man on the moon. Check 
out the full article at fire
house.com/21213363. 

Advanced Communication Tech 
at Cameron Peak
Tracey Murdock explains how FirstNet brought 
broadband to the fire line during Colorado’s 
largest ever wildfire, eliminating the latency 
of connectivity that was typical of past inci-
dents. Read this informative piece at firehouse
.com/21215588. 

The Future of 
Fire Station Design
Janet Wilmoth discusses the difficulty of pre-
dicting your fire department’s future needs and 
offers some recommendations on planning for 
station projects. Take a look at the article at 
firehouse.com/21214491. 

A primary search always is necessary. 
Information that no one is at home can prove 
faulty. The excitement of a � re can cause 
memory lapses of a child’s friend or a rela-
tive who is spending the night. Would-be 
rescuers—whether neighbors, passers-by 
or police of� cers—could be overcome and 
also might need to be rescued.

A search of the interior must be per-
formed in a coordinated and systematic 
way. The area around the � re and directly 
above the � re should be checked � rst. This 
allows removal of the most seriously endan-
gered occupants. Also, it can give the IC a 
good interior assessment of the conditions 
in these areas. If � re extends to one of these 
locations, it allows the IC to adjust tactics.

The company of� cer ordinarily will 
assign firefighters particular areas to 
search. Fire� ghters who perform search 
and rescue must not enter a building 
without the knowledge of their company 
of� cer. This noti� cation is necessary for 
accountability of members.

A one-directional search of a room 
should be made by keeping close to the 
walls and reaching out as the room is cir-

cled. The searcher continues in the same 
direction (referred to as a right-hand or left-
hand search) until returning to the starting 
point. Listening for sounds can help to 

locate victims. Children crying, moaning 
or coughing can allow � re� ghters to pin-
point their location.

Thermal imaging allows search and 
rescue crews to locate victims and to main-
tain contact between crew members. Like 
any piece of equipment, the TIC must be 
checked for proper operation. If this check 
isn’t performed prior to a response, it must 
be done either en route or on arrival and 
prior to leaving the apparatus.

Proficiency at using a TIC comes 
with practice. There have been instances 
when a � re� ghter was unfamiliar with the 

operation of the TIC or the batteries weren’t 
charged. That is unacceptable.

Furniture must be checked under and 
behind. Large bureau drawers can be chil-
dren’s hiding places during playtime, and 
a child might seek shelter there during a 
� re. If a bureau drawer is open, it should 
be checked. After checking along the walls, 
the interior of the room should be checked.

Closets and bathrooms often become 
hiding places for victims. In closets, they 
might seek shelter from the smoke under 
clothing within. Water from a shower often 
is turned on for protection. After an area 
is searched, the IC should be noti� ed of 
the results. The room should be marked to 
indicate that a primary search was made.

The secondary search is done to ensure 
that no stone is left unturned. It covers the 
entire structure, both on the interior and 
exterior. It also allows for the examination 
of all debris for the possibility of a victim.

It is a good habit to rotate crews for 
the primary and secondary searches. This 
ensures that different teams search all areas.

Vent, enter, isolate, search
A system to search rooms where occu-
pants are suspected can begin from the 

A one-directional 
search of a room should 

be made by keeping 
close to the walls and 

reaching out as the 
room is circled.
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Alternate Escape Routes

Constant thought must be given to an 
alternate escape route, no matter 
where the search and rescue team is 

located in the building. This is an individual 
thought process that must start on arrival 
at the scene. Features of the building 
should be memorized, including: the num-
ber of stories; the location of fire escapes; 
different roof levels that would allow for 
easy exit from a window; the presence of 
window air-conditioners or steel bars on 
windows or other obstructions that could 
prevent exit.

With the information gathered, firefight-
ers should try to envision their approxi-
mate location within the building at all 
times. Communications between members 
should point out these potential secondary 
escape routes.

Request information at firehouse.com/10060189
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Calling All Volunteers! David Clark Biannual 
Headset System Giveaway

Win a FREE David Clark headset communication system 
and installation on your apparatus.

Enter online at www.dc-vfdgiveaway.com

outside through a window. The steps in the 
system are to vent, enter, isolate and search 
(VEIS). The window to the room must be 
vented by opening or breaking out the glass 
and fully clearing the opening, to allow fast 
egress if necessary.

Venting of the window increases the 
air flow into the building and could pro-
vide additional oxygen to the fire. At the 
same time, the heat, smoke and fire will 
be drawn to the window from the fire area, 
which creates a flow path to the firefighter. 
Because the firefighter will be operating 
at great risk, that individual must decide 
whether an occupant of the room still might 
be alive considering the interior conditions. 
If the firefighter decides to enter the room, 
the firefighter must coordinate with interior 
crews, so they know the individual’s loca-
tion. As soon as the room is entered, the 
firefighter must shut the door to the room 
to isolate it from the rest of the building. 
This action protects the firefighter and any 
occupants of the room by interrupting the 
flow path and reducing the oxygen that’s 
flowing to the fire.

Hoseline protection
The optimum search is made under the 
protection of a hoseline. Realistically, this 
doesn’t occur always because of the many 
areas that must be searched in as short of 
a time as possible. Thus, search and rescue 

teams often operate under extreme con-
ditions. The importance of full PPE with 
SCBA is obvious. If possible, each member 
of a search and rescue team should carry a 
hand tool, light, portable radio and a TIC.

When search and rescue crews depend 
on a hoseline to contain a fire to a specific 
area, they should ensure that the hose crew is 
aware of their location and their dependence 
on the hoseline. Coordination between hose-

line crews and rescue teams is critical when 
crews go to an upper floor via an interior 
stairway before the fire is controlled on a 
lower floor. If for any reason the hoseline 
can’t contain the fire and a backup line 
hasn’t arrived or members are ordered out 
of the building, the rescue crews that operate 
above must be notified immediately.

When a search is completed and 
search and rescue crews leave the endan-
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Request information at firehouse.com/11404994

gered area, hoseline crews must be informed. This must be done 
when rescue crews exit where they entered but particularly when 
they leave by another exit.

Victim removal
When victims are located, consider whether they can be removed 
through the interior of the building in relative safety. More people 
can be evacuated quickly and safely this way than by using ladders. 
Often, it is easiest to remove someone who has been overcome and 
is endangered seriously by the fire by dragging the individual along 
the floor. This also keeps the person below the heat and smoke.

The use of ladders in performing rescues can cause problems. 
People already are in a state of shock. Young children must be car-
ried. The fear of an unknown person wearing SCBA might cause 
a struggle. If a victim is unconscious and regains consciousness 
while being carried down a ladder, the individual might react by 
struggling and possibly fall or cause the rescuer to fall. Fear of 
heights must be anticipated.

The removal of an obese individual who you realistically 
wouldn’t be able to carry down a ladder can pose problems. In 
these cases, the person who is trapped might need to be protected 
in place until it is safe to proceed through the interior and, if 
required, to use an oversized stretcher or backboard to carry the 
person or slide the stretcher along the floor to the exterior.

With all of the drawbacks, there still are numerous instances 
where rescue by ladder (or a platform) will need to be performed. 
However, ladder operations tend to be slow, because they provide 
exit from only one window. When many rescues are required, the 
most endangered must be attended to first.

Critical decision-making
The initial IC who arrives on scene where numerous people are 
endangered will have critical decisions to make, including where 
fire department’s efforts will do the most good, considering staff-
ing and resources that are responding and their anticipated arrival 
time. These decisions may entail dedicating all personnel to res-
cues. Command may decide that a hoseline must be pulled to 
contain a fire to a specific area as a life-saving tactic.

There can be more than one right way. A large metropolitan 
department that has a response of six or more units that have pre-
determined duties and adequate staffing can predict more easily 
specific duties and handle multiple rescues. A small department that 
has a limited number of units 
responding and a minimum 
number of firefighters on 
each apparatus might need 
to use different strategies.  n

FIRE STUDIES

For More
Operations & Training

firehouse.com/jamessmith

Exterior Search

A 
n operation shouldn’t be considered complete until a thorough 

search is made of the exterior of the structure. Incidents have 

occurred where shrubbery and fire debris that was thrown 

from windows covered individuals who jumped from an upper floor, 

unbeknownst to firefighters.
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THE 5.11® COMPANY 3.0 BOOT

This boot features a nylon collar at the mouth for easy 

donning and do� ing, Force Foam PU cushioning for all day 

comfort, and a high traction outsole with climbing lug. 

Safety toe version also available.

511TACTICAL.COM/FIREHOUSE

A LWAY S  B E  R E A D Y

Field Tested. Responder Ready. Purpose-Built.

HEAD TO TOE 
SOLUTION

Request information at firehouse.com/10064164



The purpose of this column is to 
provide a framework for creating 
a written document in the style of 

a standard operating procedure (SOP) that 
requires servicing, care and maintenance 
of rescue tools after each use, on a mini-
mum monthly basis and after each real-
world incident. The six-step program that’s 
recommended here can be customized 
easily and applied to all rescue tools and 
equipment. After explaining the program, 
we will use rescue chain as an example.

Although this new program uses 
a slightly different title, it’s based on 
selected elements of the newly published 
NFPA 1937: Standard for the Selection, 
Care, and Maintenance of Rescue Tools.

Similar to how a successful operation 
at a fire can depend on well-maintained 
and properly functioning lengths of hose, 
rescuers must be assured that all of their 
rescue tools will perform satisfactorily 
under the loads and applications to which 
they are subjected during an incident. 

By Ron Moore

UNIVERSITY OF
EXTRICATION

Topic: Service, care and maintenance of rescue chain
Objective: The rescue team shall create an SOP or protocol for ensuring that all rescue 
chain is ready for service
Task: Implement a service, care and maintenance program (SCAM) for rescue chain

Rmoore@fastmail.us

Connect with Ron
RON MOORE, who is a Firehouse  contributing editor, is a member of the Prosper, TX, Fire Rescue career department. He self-published 
the “Vehicle Rescue 1-2-3” training manual and conducts vehicle-rescue-related training programs nationwide.

SCAM Program
• Tool Inventory & Accountability
• Cleaning & Disinfecting
• Inspection & “Fit-to-Function” 

Check
• Tool Readiness &

Proper Storage
• Minor Field Repairs

& Adjustments
• Out-of-Service & “Red-Tag”

Clean-up time at the 
end of training or at the 

conclusion of a real-world 
event is an ideal time to have 

the SCAM program sheets 
available for each category 

of rescue tool. The SCAM 
program guides responders 

through accounting for, 
cleaning, inspecting and 

determining whether each 
item is ready to be placed 

back into service.
Photos by Ron Moore

Service, Care and 
Maintenance of Rescue Chain
An NFPA 1937-based approach to a rescue team’s 
lengths of rescue chain goes a long way toward ensuring 
safe, reliable working conditions.
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NFPA 1937 encourages agencies to cre-
ate a formal written program that begins 
with acquiring rescue tools (Selection) and 
continues through the life of the rescue 
tools (Care and Maintenance).

Similar to how rescuers already 
inspect, maintain and document use of 
rescue rope, a department’s service, care 
and maintenance protocol, or SCAM pro-
gram, includes an inventory and checklist 
for responders to use as they clean, inspect, 
maintain and document use of the agency’s 
rescue tools and equipment.

A functioning SCAM program quickly 
identifies damaged tools that require minor 
repair before those tools are thrown in with 
all of the other tools back on the rescue 
vehicle. Tools that are out of adjustment, 
broken, in an unsafe, deteriorated condi-
tion or otherwise unfit for service either 
will be repaired or retired from service 
and disposed of. A “Red-Tag” procedure 
also is established for when the remedy to 
a broken or damaged tool or component is 
beyond the ability of department members 
through allowable repair work.

Four ground rules, shall we say, for 
implementing a SCAM program include:
• Personnel who conduct any tool and 

equipment check shall be provided with 
and shall wear safety apparel, including 
eye protection, as determined appropri-
ate by the department.

• If the SCAM program work requires 
additional repair tools or a dedicated 
work area, a space within the rescue 
station building that’s clean and clear 
of obstructions and hazards is to be 
made available for use.

• SCAM program work isn’t to be per-
formed beyond the limits of the train-
ing and abilities of department personnel. 
A specific member may be identified as 
the department’s technician and may 
be trained, qualified and authorized to 
make repairs. However, this work shall 
not exceed what is allowed by the tool 
manufacturer, using proper replacement 
parts as specified by the manufacturer.

• After any needed repairs, an operational 
check and written documentation must 
be completed before the serviced item 
is placed back into service.

A written SCAM program that 
addresses competencies of the NFPA 
standard could be created for each general 

category of tool that the department owns: 
power rescue tools, lift bags, struts, chains, 
winches, hand tools, etc. The basic steps to 
completing SCAM program work for each 
tool category is the same and has a natu-
ral flow to it. Remember, a formal service, 
care and maintenance policy is just one 
component of the overall program that’s 
described in NFPA 1937.

Inventory and accountability
Step 1 of the University of Extrication 
SCAM program begins with gathering 
all tools and components of the given cat-
egory and conducting an inventory and 
accountability check of them.

Members are given the SCAM pro-
gram sheets for the category. Determine 
that all agency-owned rescue tools and 
equipment in the category are present and 
accounted for. This requires compiling a 
checklist of all items that are in the depart-
ment’s rescue inventory by their category.

Cleaning and disinfecting
Step 2 of the SCAM program is cleaning 
and disinfecting. SCAM program instruc-
tions advise members to wipe down tools 
and components with a clean, lint-free 
cloth to remove exterior dirt, grease and 
grime and to repeat the process until the 
cloth stays mostly clean.

Operational check
Step 3 calls for rescue personnel to closely 
inspect each item for signs of physical 
damage, such as cracks, fluid leaks, nicks, 
cuts, burrs, stretching, bending and heat 
or cold damage. Following the inspection, 
an operational “fit-to-function” check is 
performed. All accessories and com-
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S 799 EWXT CUTTER

New blade geometry 

eliminates swing

problems by allowing

a 90º approach

Watertight

to depth of

11 feet

Our intelligent, “Box-Blade” design was built for today’s tough
UHSS B posts. These innovations give emergency responders the power
and speed to make a rescue. Be unstoppable.

Request information at firehouse.com/10061347

SCAM program work 
isn’t to be performed 

beyond the limits of the 
training and abilities of 
department personnel.
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ponents are connected as the tool is put 
back together as if it were to be used for a 
rescue task. Once the tool is reassembled, 
it’s worked with/operated to ensure that 
everything functions properly.

Tool readiness
Returning tools and components to in-
service status is Step 4. The rescue tool 
typically is put in its carrying case and 
placed in the appropriate tray, drawer or 
compartment on the rescue vehicle.

Minor repairs and adjustments
If a minor glitch or other type of anomaly 
is discovered during the operational check 
or the physical inspection and it is some-
thing that can be � xed immediately in the 
� eld, crewmembers make the repairs (a 
screw is tightened, a coupling is adjusted, 
� uids are brought to the proper level) and 
return the item to in-service status (Step 
5). Work that’s determined to be beyond 
normal � eld-level tasks may be accom-
plished by a designated person within the 

department or a repair “technician” who is 
trained and authorized by the tool manu-
facturer to complete advanced repair work.

Out-of-service
When the rescue tool or component acces-
sory is found to be or suspected of being 
damaged beyond the capability of the 
department’s � eld-level maintenance, the 
SCAM program directs that the tool be 
“red-tagged” as being out-of-service (Step 
6). Having a red tag physically secured to 
the questionable rescue item allows the 

item to remain segregated from other 
functional equipment. All of the items 
that are red-tagged are to be reported as 
such to a department of� cer.

Rescue chain
To ensure this SCAM program seems rea-
sonable and realistic, let’s use rescue chain 
as an example. With that, the assumption 
is that an agency owns lengths of 3/8-inch 
rescue chain, which is “certi� ed” as Grade 
8. The rescue chain has a working load 
limit of 7,100 lbs. and a 5:1 safety ratio.

Request information at firehouse.com/10059733

UNIVERSITY OF EXTRICATION

This rescue chain shows 
the effects of significant 
overloading. Note the 
collapsed sides of the 
links because of stretching 
and bending of the links. 
During SCAM program 
Step 3 (the inspection 
process), this chain would 
be identified as damaged, 
would be red-tagged and 
would be placed out-of-
service immediately.

THE NATIONS LARGEST DISTRIBUTORS OF  

BREATHING AIR COMPRESSORS | FILL STATIONS | CASCADE SYSTEMS | MOBILE AIR TRAILERS
FULL SERVICE | PARTS |  HASSLE FREE AIR TEST PROGRAM | PREVENTIVE MAINTENANCE PROGRAMS

8855 E. Broad Street | Reynoldsburg, Ohio  43068 | (614) 864-1235 or (800) 937-2479 | sales@breathingair.com | www.breathingair.com
210 Labrador Drive | Randleman, NC  27317 | (336) 674-0749 or (800) 424-8633 | sales@safeairsystems.com | www.safeairsystems.com

SALES & SERVICE LOCATIONS
FLORIDA ...................... 352-629-7712
ILLINOIS ...................... 217-768-4408
MICHIGAN ................... 517-783-4060
NORTH CAROLINA........ 336-674-0749
OHIO ............................ 614-864-1235
PENNSYLVANIA ........... 412-896-5186
SOUTH CAROLINA........ 336-674-0749
TENNESSEE ................ 423-634-3184

Delaware, Florida, Georgia, Illinois, Indiana, Kentucky, Maryland, Michigan, Missouri, North   
Carolina, Ohio, Pennsylvania, South Carolina, Tennessee, Virginia, Washington DC, West Virginia
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The scenario: A training session in 
which rescue chain and other tools were 
used just concluded. In this scenario, the 
agency has a complete inventory of all of 
its rescue chain lengths. Therefore, the first 
step of the SCAM program can be started. 
All rescue chain, hooks, chain clusters 
and load binder tools are gathered by the 
members of the rescue crew and accounted 
for by them through the use of the rescue 
chain inventory checklist.

Step 2 calls for cleaning the chain, 
which means wiping down each length 
with a clean cloth. This work would 
remove all of the exterior dirt, grease and 
grime, so each link of the chain can be 
seen clearly. A visual and physical inspec-
tion of each chain, link-by-link, follows.

After passing all aspects of the field 
inspection, the chain is determined to be 
fit to be placed back into service (Step 3).

Step 4 (tool readiness and proper 
storage) places the chain back where it 
belongs, typically in a drawer inside of a 
compartment or hung on a hook in a com-
partment on the rescue vehicle.

If necessary, minor field repairs and/
or adjustments are made (Step 5). With a 
rescue chain, for example, repairs that are 
possible can include replacing a cotter pin 
in a master link at a hook.

For the purposes of this University of 
Extrication column, let’s say that deformed 
links, which indicate that the chain was 
overloaded or exposed to a sharp corner, 

were discovered. Step 6 would place this 
chain out-of-service immediately. It would 
be physically red-tagged and removed 
from inventory right then and there.

Safe and Reliable
NFPA’s new 1937 standard provides many 
more details in regard to developing a 
compliant and safety-oriented written pro-
gram for selecting, caring for and main-
taining rescue tools and components. Cre-
ating and implementing this type of rescue 
tool SOP along with documentation of use 
and maintenance of rescue tools absolutely 
must be given consideration by agencies in 
this era of civil litigation. Complying with 
NFPA 1937 and creating a SCAM program 
for all rescue tools and components go a 
long way to ensuring that everything is in 
a safe, reliable working condition before 
used to save lives. n

������������������
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Watertight

to depth of

11 feet

The spreaders and combis feature high-traction tips for maximum 
gripping performance.  These innovations give emergency responders the 
power and speed to make a rescue. Be unstoppable.

SP 555 EWXT SPREADER

High-traction tips with 

rows of barbed teeth

for maximum grip
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Request information at firehouse.com/10061347

It is required that rescue chain that was “certified” when new should have that tag permanently 
affixed to maintain certification. However, this tagged length of rescue chain shows signs of 
physical corrosion and deterioration, most likely because of poor storage conditions on the rescue 
vehicle. If determined to have excessive pitting or corrosion, the chain should be evaluated further.
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Ron Moore will present “Vehicle Rescue 
2021 Update” and “Electric and Autonomous 
Vehicles” at Firehouse Expo. To register, visit 
firehouseexpo.com.

September 14–18, 2021
Columbus, OH
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The line-of-duty death of FDNY 
Lt. Gordon Ambelas on July 5, 
2014, on scene of a � re in a 19th-

� oor apartment that was piled with “stuff” 
re� ects a nationwide uptick in � re calls 
that are complicated by clutter conditions.

T he A mer ica n Psych ia t r ic 
Association estimates that as much as 
6 percent of the population has hoard-
ing disorder. A WebMD article explains 
that a hoarder � nds it painful to let go of 
things, so they never do.

I mention these things because it often 
is easy for � re� ghters to quickly judge con-
ditions when we arrive on a run, including 
EMS runs. We must understand that hoard-
ing very well might be a behavioral health 
issue. With that said, it absolutely adds to 
the risk that we often must take and is criti-
cal in our size-up and ongoing operations.

Our thanks to Deer� eld Township, 
OH, Fire Rescue (DTFR) Chief of 
Department Chris Eisele, Deputy Chief 
Dan James, Deputy Chief Doug Wehmeyer, 
and their of� cers and members for their 
assistance in providing the information 
for this close call. Additional thanks to 
the of� cers and members of Hamilton 
Township Fire Rescue, the City of Mason 
Fire Department, the Loveland-Symmes 
Fire Department and Union Township Fire 
Rescue who were part of the � rst alarm.

The incident
At 10:42 p.m. on Feb. 5, 2021, a one-alarm 
� re was dispatched for a dwelling � re 
with reported occupants trapped. The � rst 

BILLY GOLDFEDER, EFO, who is a Firehouse contributing editor, has been a firefighter since 1973 and a chief officer since 
1982. He is deputy fire chief of the Loveland-Symmes Fire Department in Ohio, which is an ISO Class 2 and CAAS-accredited 
department. Goldfeder has served on numerous NFPA and International Association of Fire Chiefs (IAFC) committees. He is on 
the board of directors of the IAFC (representing the Safety, Health and Survival Section), National Fallen Firefighters Foundation, 
September 11th Families Association and National Firefighter Near-Miss Reporting System. Goldfeder and Gordon Graham host 
the free, noncommercial website www.firefighterclosecalls.com. Goldfeder can be contacted at BillyG@firefighterclosecalls.com.

By Billy Goldfeder

CLOSE
CALLS

BillyG@Firefighterclosecalls.com 
@BillyGFire
@BillyGoldfeder
firefighterclosecalls.com 

Connect with Billy

Ryan Pennington, who is a captain with the Charleston, WV, Fire Department and a member of 
the Firehouse Magazine Editorial Advisory Board, authored numerous articles about and speaks 
regularly in regard to hoarding fires. He believes that the most important tool to use in these 
conditions is a high-resolution thermal imager (TIC). “Not only will it allow you to see the hot 
(aka the fire), but it clearly will define the cold, which will be the travel path of the occupant,” he 
explains. “Understanding that the TIC needs to stay in the low-temperature/high-resolution mode 
indicates that it should be used outside of the fire building.” Photos by LSFFDC04

Victim Trapped
in Hoarding Conditions
Incident commanders must embrace the possibility that 
they might need to stop attempts at entry of houses that 
show exterior and interior signs of massive cluttering.
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alarm brought DTFR Ladder 57, Engine 
56 and Engine 58, Loveland-Symmes 
Tower 61, Mason Ladder 52, Hamilton 
Township Engine 76 and Ladder 77 as 
well as EMS units from DTFR and Union 
Township. Five chief officers also were 
due with DTFR Battalion 56 (James as 
the incident commander).

Battalion 56 arrived and transmitted a 
working fire in a small, single-story, single-
family dwelling, with heavy fire and smoke 
throughout. Neighbors confirmed to James 
that a victim likely was inside. The exterior 
around the house had holes that were sev-
eral feet deep as well as boats, automobiles, 
tents and power tools. First-alarm compa-
nies made numerous attempts at rapid entry, 
but it was impossible because of hoarding 
conditions inside and out.

The area was hydranted. Two 5-inch 
supply lines were laid out; water supply 
was instant. All companies positioned 
themselves well for water supply but also 
so that EMS would have access in and out.

Within moments of arrival, power 
lines dropped, and command ordered a 
defensive attack. (A construction “add 
on” appeared to be well outside of code 
requirements, and noncode power connec-
tions in the area also represented hazards.)

Power was secured by the power com-
pany, but because of the noncode power 
connections, there was a close call follow-
ing that. Fortunately, all members were 
safe/secure, and the power company re-
inspected the area to ensure that all areas 
were shut down.

The victim was found on the Bravo 
side near the Charlie side about 15 feet in 
toward the Alpha side. Initial indications 
are that the 52-year-old victim perished 
well before fire department arrival.

Observations
Firehouse Contributor Capt. Ryan 
Pennington has researched and written 
much on this subject.

“Understanding and communicat-
ing that firefighters are unable to enter 
the house because of heavy clutter must 
be communicated to the entire fire scene 
so adjustments can be made,” Pennington 
says. “Fire commanders should use the 
path of least resistance to try to make 
entrance, because these are the entry 
points that the occupant will use. Although 

well-established, these pathways might be 
uncommonly located.”

Just like any response, fighting fires 
in hoarder houses starts with a scene size-
up to observe different areas for clues. A 
lot of these houses have cluttered yards or 
derelict automobiles out front, as clearly 
was the case with the DTFR fire. Take a 
quick peek into any windows that allow 
an interior view. You might know that 
you have a problem when you get to the 
door and it only will open slightly. With 
the utilization of these quick observations, 
coupled with the reading of smoke con-
ditions, a first-due officer can make the 
determination between an offensive attack 
and a defensive attack.

While sizing up, consider structural 
integrity. Most hoarder houses are in dis-
repair and have substantial added weight 
that stresses structural members. This is 
prevalent particularly regarding lightweight 
wood-frame construction. That was the 
case with the DTFR house. Also keep in 
mind the stress that water will add to the 
already weighed-down structural members.

Offensive considerations
A first-arriving officer should wait until a 
hydrant line is established before entering 
the environment. Even the largest booster 
tanks don’t have enough water to absorb this 
heat. While waiting on the water supply, the 
first attack line may elect to find the room 
that’s closest to the seat of the fire and use an 
indirect attack. This should help to reduce 
the size and spread of the fire. The second 
consideration: point of entry. In hoarder 
houses, walkways are limited, which 
can increase the labor that’s required to 
manage even the smallest-diameter attack 
line. The advancing attack team might 

Most hoarder houses 
are in disrepair and 

have substantial added 
weight that stresses 
structural members. 

Request information at firehouse.com/10061347
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to depth of

11 feet

Like all of our EWXT tools, the ram can operate while under 11 feet of water. 
These innovations give emergency responders the power and speed
to make a rescue. Be unstoppable.
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need to knock over smaller piles of 
belongings to make their advance 
to the seat of the fire.

As a hoseline is advanced 
through pathways, it might knock 
over debris. People have been killed 
by the collapse of these belongings 
when dry; imagine how heavy they 
are when wet. It is imperative that 
the backup firefighter works to keep 
this from happening. In a perfect 
world, an interior attack team would 
go to a three-firefighter crew, with 
the third person responsible for 
removing or moving debris if it falls 
on the hose. (A debris collapse will 
make the hoseline heavier and more 
difficult to move.) All members 
must keep in mind the ever-chang-
ing environment.

Lessening the danger
While the first line is being 
advanced, the outside crews can aid 
in the safety. In hoarder houses, ver-
tical ventilation might be more important 
than it typically can be. Fire that spreads 
along the ceiling of these houses can catch 
the piles of belongings faster because of 

their height. Horizontal spread, coupled 
with the increased fuel load, can make a 
flashover occur sooner and at a lower tem-
perature than normal.

That said, Pennington notes to keep in 
mind that the attic is commonly the first 
place that the collections of stuff starts. “I 
suggest instead of committing members to 
vent, use them to soften the structure and 
cut down windows into doors until a look 
can be made interior and determine whether 
the attic is full,” Pennington explains.

Through the cut-down windows, 
some of the piles can be pulled outside. 
This allows for a better means of second-
ary egress for interior crews. A New York 
hook or Boston rake might be the tool of 
choice in this circumstance; they allow a 
longer reach and a better hold on items.

Communication between attack crew, 
outside ventilation crew and incident com-
mander should happen more often and 
be as direct as possible because of the 
increased work and increased fuel load 
on the interior crews.

Defensive considerations
If conditions are to the point that an inte-
rior attack isn’t tenable, it’s best to pull 
crews out and regroup. Once outside, 
you must consider the normal worries of 
collapse zone but also be aware of other 
considerations that are specific to this type 
of fire. Because of the compression and 
density of the conditions, opening win-
dows and cutting them to the floor and 
breeching exterior walls can increase your 
reach with master streams and handlines.

It will take more volume of water to 
put out these fires, and stream penetration 
is a key factor. A solid stream or smooth 
bore nozzle is preferred because of the 
stream shape and capability to penetrate 
the piles of belongings. Portable monitors 
might aid in your operation. The capability 
to apply a large gpm while using minimal 
amounts of staffing allows you to reassign 
members to help make access points and 
use more lines.

Final thoughts
Although strong attempts were made 
by DTFR members to search for the 
occupant of the house, ultimately, it was 
impossible. As was well-stated by one fire 
officer at the fire, “We train our entire 

CLOSE CALLS

At a hoarder house, one can’t be surprised to 
encounter noncode construction “add ons” and 
power connections. Both existed at the hoarder 
house fire that’s the subject of this column, 
which put firefighters in additional jeopardy.

A hydrant line should be 
established before entering a 
hoarder house. While waiting 
for that, the first attack line may 
use an indirect attack on the 
room that’s closest to the seat 
of the fire to reduce the size and 
spread of the fire.
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career to get people out, and in this case, 
it was the victim who created the impos-
sible conditions.”

Privacy laws and red tape prevent 
government authorities from fully know-
ing or understanding the dangers of their 
buildings and neighborhoods. Fire depart-
ments can inspect commercial structures, 
but they often are powerless to check resi-
dences for hazards.

“Fire� ghters need to use the EMS 
runs and learn the cues from the exterior 
to reduce the number of ‘hidden hoarders’ 
discovered during a � re,” Pennington says.

In fact, in this case specifically, 
Deer� eld Township had declared the house 
a nuisance property some six months ear-

lier. The property owner received 30 days 
to abate the hazards and requested an addi-
tional 30 days about six weeks later.

Although community risk manage-
ment and � re prevention personnel can 
and should do as much as possible to 
reduce these hazards, leaders must focus 
on training � re� ghters for these calls and 
their potential for more intense heat and 
faster-spreading � re.

The FDNY recreates cluttered con-
ditions at its � re academy and updates 
� re� ghters and command of� cers on 
the latest operations and tactics. The 
NFPA offers training on hoarding, and 
Firehouse.com has several training articles 
by Pennington, including, most recently, 

“Tactical Considerations for Hoarding 
Fires” (� rehouse.com/21206439).

“Hoarder homes are popping up in 
everyone’s district all across the country,” 
Pennington says. “Sooner or later, you will 
be the one tasked with � ghting these � res.

“These types of � res can be � re� ghter 
killers in an instant,” he adds. “Remember, 
when faced with this type of challenge, the 
best tactic might be not to go in. It’s one 
of the hardest decisions a � re� ghter will 
have to make.”

That’s exactly what James had to do 
at this � re. After his continued size-up, 
allowing companies to give it “their all,” 
the quickly changing conditions indicated 
that members no longer could be allowed 
to attempt entry. A very dif� cult call by 
James, but one that clearly reduced any 
further injury or death at this � re.  ■

For More
Close Calls

firehouse.com/billygoldfeder

Request information at firehouse.com/10061330

Hoarder House Salvage and Overhaul

A  big concern with the overhaul of a hoarder house is the person’s connection to the 
belongings and, thus, having to deal with the person/owner. The individual might need 
to be removed by law enforcement, so piles can be sorted, and fire can be extin-

guished. While sorting through the belongings, remember the old adage that “one man’s junk, 
is another man’s treasure.”

Office: (310) 710-2624 • info@hotshield.com •  www.hotshield.com
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I f you haven’t had to perform 
CPR for a patient who was being 
shocked by an automated implant-

able cardioverter defibrillator (AICD), 
give it time. Approximately 800,000 
people in the United States have 
AICDs, and 10,000 new devices are 
implanted each month. Despite the 
large numbers, some EMS systems 
lack specific guidelines for managing a 
patient in cardiac arrest when an AICD 
is firing, and others have guidelines 
that might not be clear. Furthermore, 
some EMS myths need to be busted.

A few fallacies
You can’t perform normal compressions, 
because the device could damage the 
heart. The American Heart Association 
(AHA) clearly states that chest compres-
sions can be performed as usual in the 
presence of an AICD. This also would 
mean not interrupting compressions 
because of a shock: Complete each two-
minute cycle before each pulse check.

You shouldn’t shock a patient with 
an AICD, because you could damage the 
device. Although it’s true that CPR can 
damage the device, the alternative is to 
do nothing, which virtually ensures that 
the patient will die. The device always 
can be replaced. Furthermore, position-
ing the electrode pads in a clinically 
acceptable position that isn’t right over 
the device can reduce significantly the 
likelihood of damaging it.

If the rescuer is performing compres-
sions when the AICD defibrillates, the 
rescuer will be shocked, too. There is no 
danger to the rescuer who wears gloves, 
but rescuers who lack gloves might feel a 
brief, unpleasant, tingling sensation.

Providing external defibrillation on 
top of the internal defibrillation can cause 
more harm than good. AHA recommends 
allowing 30–60 seconds for the AICD to 
complete its therapy cycle before admin-

istering an external defibrillation. If the 
device is firing so often that this isn’t pos-
sible, the AICD likely is ineffective and 
external defibrillation must be provided.

Provisions of good CPR
Years of prehospital cardiac arrest 
research established that the true key 
to maximal likelihood of resuscitation 
success is high-quality, minimally inter-
rupted chest compressions. The presence 
of an AICD (firing or not) should in no 
way affect the provision of good CPR. 
Many EMS agency guidelines direct res-
cuers to provide external defibrillation 
if the internal AICD defibrillation isn’t 
effective. The key is determining whether 
the shocks are effective, particularly if 
the patient arrests in front of you. The 
effectiveness of the AICD defibrillation 
can be determined by closely monitoring 
the ECG rhythm. If the AICD defibrilla-
tion is effective, there should be a short 
period of post-shock asystole while the 
heart’s electrical system resets. However, 
if there is no substantial change in the 
cardiac rhythm after the AICD shock(s), 
then the AICD isn’t effective. External 
defibrillation should be attempted imme-

diately if the rhythm is ventricular fibril-
lation or pulseless ventricular tachycardia. 
If a pulse isn’t returned after two internal 
AICD defibrillation cycles, then external 
defibrillation should be considered.

Additionally, medications should be 
administered according to local guide-
lines. For example, if a protocol calls for 
epinephrine after a second shock, then 
that medication should be given after 
the second shock, whether it’s delivered 
internally (AICD) or externally. It doesn’t 
matter whether the energy comes from an 
internal or external source. Similarly, all 
other cardiac arrest therapies should be 
given based on the cardiac rhythm, not 
based on the source of the defibrillation. 
Of course, all treatment decisions should 
be made in coordination with medical 
direction and local guidelines.

As AICDs become more prevalent, 
medics must understand how they oper-
ate and how to manage a patient who has 
such a device. If the patient has been in 
prolonged cardiac arrest for several min-
utes prior to EMS arrival, then the AICD 
hasn’t been successful, and routine cardiac 
arrest management should be appropriate.

Two other tidbits: AICDs are not 
pacemakers, but some patients have both, 
and an AICD may shock a conscious 
patient. Agencies should work with their 
medical director to develop and implement 
clear guidelines for treating cardiac arrest 
patients who have an AICD, for both 
EMS-witnessed and EMS-unwitnessed 
arrest. No one wants to be shocked by a 
situation that occurs on scene. n

It’s Shocking: External 
Defibrillation and AICD Ignorance
The relentless increasing use of automated implantable 
cardioverter defibrillators requires medics to understand now
how they operate and how to manage a patient who has one.

EMS
By Tami Kayea

For More
EMS firehouse.com/tamikayea

TAMI KAYEA has been a firefighter and paramedic with Dallas Fire-Rescue Department for 22 
years. She has risen through the ranks and is currently a deputy chief. Kayea holds a master’s 

degree in management and leadership and is a graduate of the Executive Fire Officer Program 
through the National Fire Academy.

The presence of an AICD 
(firing or not) should 
in no way affect the 

provision of good CPR.
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Many of us know the saying, 
“When life gives you lemons, 
make lemonade.” Many of you 

also feel that since the start of the pan-
demic a year ago, life has been nothing 
but lemons. It hasn’t been the best of times. 
Life certainly changed.

With that came challenges to the 
public information of� cer (PIO). These 
folks have had to deal with circumstances 
that many probably never considered. 
People con� ned to their homes. Businesses 
and schools closed en masse. The face-to-
face contacts that PIOs had at schools, civic 
groups and � re safety classes and with the 
media came to an abrupt halt. How were 
they going to get the message out?

Evolution
At � rst, it was a slow process, but it ramped 
up rather quickly.

Because children needed to stay 
educated, distance learning became the
No. 1 priority.

When applicable, businesses that 
needed to stay open told employees to stay 
at home and work from there.

The elderly were advised to stay away 
from everyone so as not to catch the virus. 
Abruptly, they were isolated from the rest 
of the world.

The media became restricted. Access 
to scenes were limited.

Fire stations were put in lockdown so 
as not to allow visitors or interviews.

Isolation suddenly engulfed all of us 
in one way or another.

However, within six months, many 
people adapted. Using the internet and 

various videoconferencing methods 
became the thing that everyone was get-
ting into, but that meant there had to be 
changes in the system, such as upgrades by 
internet providers to handle the enormous 
demand of bandwidth. School children 

and employees needed computers, cam-
eras and microphones to communicate. 
Even the senior citizen population dis-
covered that they had to get devices and 
learn how to use them: In 2020, seniors 
became the fastest-growing group to get 
acquainted with social media and other 
platforms to communicate.

By the end of 2020, nearly everyone 
was on board, communicating using tab-
lets, computers, phones and more. Zoom, 
Skype, Connect and Webex were added to 
our daily vocabulary. Civic groups, clubs, 
businesses, schools, hospitals, the media 
and more started or expanded use of the 
information highway to get business done.

At the same time, PIOs discovered that 
this was the way to stay in the game. All of 
a sudden, classes on � re safety, tours of � re 
stations, department town halls and inter-
departmental meetings were being done 
virtually. To get that done, some PIOs 
acquired new equipment and programs to 

enhance their outreach. Many started to 
work from home instead of from the of� ce, 
but they were accomplishing the same 
amount of work as they did previously.

The lemonade
PIOs, you must be able to work from any-
where under any circumstance. It doesn’t 
have to be a pandemic that turns our world 
upside down. It could be an earthquake, a 
massive power failure, a hurricane, storms 
or civil disobedience. What if someone 
came into your building and released a 
chemical agent? You would need to pick 
up, get to another location and do what you 
are supposed to do: get the right informa-
tion to the right people at the right time. 
You would need to be versatile.

The pandemic set us up. Capitalize on 
it. We are better for it. What didn’t work 
during the pandemic, � x it now. It only will 
be a matter of time before something else 
comes up and you might be doing again 
what you are doing now.

Take the time to learn new technolo-
gies. Keep up with various platforms and 
various forms of communicating.

Lastly, keep testing your system. Use 
it daily by getting information out about 
things that your department is doing or 
community risk reduction efforts. Practice 
makes perfect. When the actual event does 
occur, you must be at your absolute best. 
The community is depending on you.    ■

The Pandemic & the PIO
The ways by which the work of the public information 
offi cer is carried out evolved. The admirable effort
should continue.

By Timothy R. Szymanski

THE FIRE
SERVICE PIO

TIMOTHY R. SZYMANSKI is the public education & information officer (PEIO) for Las Vegas, NV, Fire & Rescue. He has been 
in the fire service for the past 49 years and served in every position from firefighter/paramedic to fire chief and fire marshal. 
He has worked in public information for the past 37 years and currently is an Advance Public Information Officer and Master 
Fire Service Instructor. He is a member of the Nevada Broadcasters Association’s Hall of Fame and received the Liberty Mutual 
National Firemark Award, among others. Szymanski is a PIO instructor for the Nevada Department of Public Safety and was the 
Fire & Emergency PIO for the 1996 Summer Olympics in Atlanta.

tszymanski@LasVegasNevada.gov

     LasVegasFD, FirePEIO

/user/pio1lv

          LasVegasFD, FirePEIO

Connect with Tim

The pandemic set us up. 
Capitalize on it. 

We are better for it. 
What didn’t work during 
the pandemic, fi x it now. 

For More
PIO

firehouse.com/timothyszymanski
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NFPA 1931: Nontraditional 
Ladders and Accessories
The 2020 revision of the standard that addresses ground 
ladders solves the dilemma of members who want options on 
the fi reground beyond the conventional.

You are assigned to work the lad-
der, and while you are checking 
out the truck, you are dispatched 

for a house � re. It’s in a poorer neighbor-
hood that’s � lled with old housing stock. 
When your company arrives at the � re, 
you find a three-story Victorian that 
hasn’t been painted since former Presi-
dent Ronald Reagan was in his � rst term 
in the White House. The chief points to 
the third � oor and orders you to vent the 
roof. No problem, right? The chief knows 
that your crew is good: Your company 
has practiced “the old up and over,” and 
if you ladder the B side, you then can hit 
the third � oor. It’s going to present some 
challenging work, but you’ve got this.

After a bit of dif� culty (hoarding, of 
course), the � rst-in engine stretched its 
line to the second � oor and reports that 
the smoke is banking down and that it’s 
getting rather hot. The chief asks about 
your progress, and your of� cer tells him 
that you are ready to start making cuts. 
The voice of the guy on the tip changes. 
He doesn’t sound quite so cool as min-
utes ago, and you know it must be getting 
tenuous down there.

You lean out from the roof ladder and 
drive the spike end of the Halligan into 
the roof, and it’s ugly. You step out, and 
it becomes obvious that the pitch of the 
metal roof is steeper than you realized. 
The Halligan isn’t holding well. You have 
a choice to make, and time isn’t on your 
side. Do you take greater personal risk to 
decrease the risk to someone else?

What if there was a better option?
After you have returned to the � re-

house, you pull the chief aside and tell 
him that you need one of those work plat-

forms that mounts to the roof ladders. He 
replies, “Sure. No problem. Just one ques-
tion: Are they NFPA-certi� ed?”

And here we go again.

Laddering evolves
Ladders have been around for a long 
time—a really long time. In 1736, when 
Benjamin Franklin founded the Union 
Fire Company in Philadelphia, the � rst 
purchase that the � re company made was 
ladders. With the exception of most of us 
in the � re service switching from wood to 
aluminum, our ladders basically haven’t 
changed in the following 285 years.

A couple of years ago, I submitted 
public comments to the Technical Coor-
dinating Committee for NFPA 1931: 
Standard for Manufacturer’s Design of 
Fire Department Ground Ladders. The 
standard was up for its � ve-year review.

Products that can be found at big-box 
home improvement stores—ladder jacks, 
cinches, pole lashes, stand-offs, illumina-

tion kits, levelers, safety steps and work 
platforms—that would enhance the safety 
of this mission-essential piece of equip-
ment—the ground ladder—weren’t being 
purchased by departments, because those 
products weren’t addressed by the stan-
dard. Mind you, the products weren’t 
prohibited, but the silence was deafening.

Multipurpose ladders needed to be 
included in the standard, because they 
were being used on the fireground in 
place of folding ladders. Furthermore, 
they already were included in the latest 
revision of NFPA 1901: Standard for 
Automotive Fire Apparatus. Also, a num-
ber of accessories, such as the SureFoot 
Safety Step, have been used in the � eld 
for more than a dozen years.

Meanwhile, manufacturers of acces-
sories have been asking the testing labo-
ratories whether they could get their prod-
ucts tested. There was no mechanism to 
test these accessories, because the stan-
dards were silent on them. There were no 

NFPA
STANDARDS
By William Finegan 

WILLIAM FINEGAN is a fire paramedic lieutenant for the Philadelphia Fire Department. He has 
more than 35 years’ experience in both paid and volunteer systems. Finegan participated in the 

revision of NFPA 1931: Standard for Manufacturer’s Design of Fire Department Ground Ladders.

Multipurpose ladders 
needed to be included in 
the standard, because 

they were being used in 
place of folding ladders. 

Furthermore, they 
already were included 
in the latest revision of 
NFPA 1901: Standard 
for Automotive Fire 

Apparatus. 
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tests that were set up by the laboratories to characterize what 
the load would be and what would constitute failure.

New elements of the standard
Multipurpose ladders are ground ladders that are capable of 
being used as either a step ladder or as a straight ladder. They 
are made from two telescoping, adjustable-length sections that 
are connected via a hinged assembly.

The 2020 edition of NFPA 1931 de� nes an accessory as any 
“device that—when installed or attached to a ladder—expands 
the ladder’s function, utility and safety but is not essential for 
the ladder’s intended function.”

The standard doesn’t recommend or require the use of any 
speci� c ladder, multipurpose or otherwise. It likewise doesn’t 
indicate which ladder to use or when to use it. That’s covered 
in other standards. (Note: NFPA standards have speci� c regula-
tory language. For example, when the word “shall” is used, it 
indicates a mandatory requirement. The word “should” indi-
cates a recommendation or something that is advised but not 
required. That said, this language wasn’t used in the ground 
ladders standard in reference to multipurpose ladders.)

There were multiple requests for stipulations to be included 
if accessories were to be addressed in the standard: Ladder 
accessories shall not interfere with extension, retraction or 
nesting of the � y section of a ground ladder or with halyards, 
hooks, dogs/pawls, hardware, pulleys or stay poles; and the 
accessories wouldn’t be permitted to interfere with the perfor-
mance of the ladder in testing or in the use in the � eld. Also, 
the manufacturers of the ladders didn’t want to assume any 
liability for accessories. All of these ideas were deemed to be 
reasonable and, as a result, ended up in the latest document.

Chapter 5 of the standard states that ladder accessories 
shall not interfere with the operation of the ladder or inhibit the 
function of any component parts. The same chapter notes that 
ladder accessories shall not increase the overall dimensions of 
the ladder and shall not use metals that cause electrolytic action 
or compromise the duty rating of the ladder. Ladder accessory 
manufacturers shall provide service and use instructions for 
their products, including recommended preventive maintenance 
checks and schedules and installation and removal instructions 
for the ladder accessories. The manufacturers of the ladder 
accessories are required by the standard to list the speci� c 
ladders with which their products are approved for use.

We did our best to improve the NFPA standard on ground 
ladders. Now all you have to do is to get the chief to say yes.  ■

The standard doesn’t recommend or 
require the use of any specific ladder, 
multipurpose or otherwise. It likewise 
doesn’t indicate which ladder to use 
or when to use it. That’s covered in 

other standards. 

Request information at firehouse.com/10059791
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FIREFIGHTER TRAINING
By Keith Niemann 

KEITH NIEMANN is a 20-year veteran of the fire service with Wichita, KS, Fire Depart-
ment’s training division, assigned to Firehouse 22. As a field training officer, Niemann 
responds to all fires and major alarms on his shift as well as serves as a lead instructor, 

teaching hands-on skills to members of all ranks. He also is the president of the FOOLS of 
Oz, teaching engine company operations throughout the country.

The crawl-walk-run method can be used for almost every fi refi ghter training drill.

Many of us also were brought up on 
a method of instructing by which the par-
ticipant feels more like a combatant than 
a student. Sometimes, this is described 
by instructors as a “rite of passage.” They 

survived it, so, now, the next generation 
must survive it, too. 

Although I feel no need for my students 
or recruits to have “buy in,” I � nd skill 
retention and overall effort is greater when 

the lesson has some meaning and back-
ground. My preferred method of instruction 
is “crawl-walk-run,” because I believe that 
it creates small “wins” along the way while 
repeating the core skills that are the build-

An Incremental Approach to 

Fire Training

M
any of us teach our fire service kids the wrong way. The future 
of this profession, to which many of us passionately dedicate 
our life, relies on every single one of us passing on the lessons 
that are written in blood.

The backup firefighter 
often must drop back a 

few feet behind the nozzle 
to help with pinch points, 
to facilitate the advance. 

Photos by Keith Niemann
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ing blocks of this profession. I was able to 
incorporate this method into every aspect 
of recruit training to develop recruits who 
demonstrate excellent � re� ghter acumen 
on the drill ground and, more importantly, 
on the � reground. To demonstrate how a 
drill is put together using the crawl-walk-
run method of instruction, I will use the 
example of a basic hoseline advancing drill.

The crawl phase
The crawl phase is where we start to build 
the muscle memory and con� dence in the 
skill in � re� ghters. This should begin with 
as few distractors as possible to ensure that 
the basic foundations are put into place. 
As we progress, we add distractors, such 
as fatigue and mental stress, to hone the 
skills to work in the real world.

In regard to the basic hose drill, during 
the crawl phase, we use the minimum safety 
gear of gloves, helmet and safety glasses.

We stretch the lines on the ground 
with the nozzle and coupling next to 
each other and the working line in a big 
U shape. We go over proper nozzle tech-
nique, such as bale at arm’s length; exag-
gerated nozzle movements, with water 
covering the � oor/ceiling and both walls; 
and handling kinks between the pinning 
area of hose and the nozzle, by envisioning 
that the hoseline is a broomstick between 
the hands when working the nozzle.

Some of the students will have experi-
ence. Tell them that if they are a “clamp 
slider” that they should to practice the 
“hip pin” and vice versa. Most � re� ghters 

become comfortable with one style, but, 
invariabley, at times, they must use another.

Newer members � ght the nozzle. Keep 
an instructor beside them ready to assist.

We go over the backup position and 
how to move the line as a team, covering 

common engine company emergencies, 
such as � re wrap and holes in the � oor.

Finally, we cover the door position and 
how to keep a bend in the line. In the cir-
cumstance of some groups, you can have all 
of the students comfortable in just a couple 
hours’ time. For other groups, all of this 
might take multiple sessions.

It’s important to take regular breaks 
and, after a couple of hours, to move on to 
another topic or skill and come back until 
the members can comfortably � ow and 
advance line in all three positions: nozzle-
man, backup, door. Remember, during the 
crawl phase—as well as the walk phase—
goals should be achievable and students 
“win” as long as they follow the techniques 
and listen to feedback.

The walk phase
The walk phase is where we start to add 
distractors for more realism. This can be 
done either one at a time or in unison. We 
add the appropriate gear, including full PPE 
and SCBA, which in and of themselves can 

be enough of a distractor. Unlike the crawl 
phase, we often come back to the walk-
phase skills throughout our career, because 
they often are considered the bread-and-
butter skills of our profession.

The walk phase begins with a quick 
review of the crawl skills with the addition 
of full PPE and SCBA, because the � re-
� ghters’ center of gravity changes, which 
necessitates some tweaking of technique. 
Following this, we usually move onto the 
training prop. (See “The ‘Newby Box’” on 
page 40.) A group of three must advance 
through the prop, which reinforces the skills 
of the three positions that were taught earlier 
and punishes bad technique. For the nozzle 
position, students must � ow for two seconds 
at every corner, covering all prop surfaces.

Once training moves into the “walk” phase—full PPE and SCBA added, entry 
into the training prop—for the nozzle position, students are told that they must 
flow for two seconds at every corner, to cover all of the surfaces of the prop.

Providing the ‘Why’

T here are many types of learners, so before beginning the instruction of recruits, it 
can be beneficial to explain to students the history and background of the drill that’s 
about to be taught. Perhaps most importantly, this provides the “why” for those students 

who are best off with that information.
In regard to a hoseline drill, the author often talks about the proud engine company culture 

in the Wichita, KS, Fire Department and shows fireground footage of crews stretching on 
working fires, with a timer running in the background. It’s emphasized how, for the nozzle-
man, getting the line in place is the single biggest life-saving action that will be done for 
civilians and fellow firefighters.

At times, the backup and the door position will feel themselves getting 
between the wall and the line. When this occurs, they must transition to 
the outside to keep from getting pinned.
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FIREFIGHTER TRAINING
Because there are 90-degree bends in 

both directions inside of the prop, the stu-
dents must flow with the line away from the 
wall as well as against the wall.

Because most understaffed engines 
don’t have the backup immediately behind 
the nozzle, nozzle operators can set their 
SCBA bottle into the corners to help with 
nozzle reaction. By the second corner, if 
the backup firefighter is behind the nozzle, 
that individual must drop back a few feet 
to help with pinch points to facilitate the 
advance. The backup, and later the door 
position, must keep a bow in the line or 
keep the line pushed up on the wall to 
allow a smooth advance. At times, they 
will feel themselves getting between the 
wall and the line and must transition to 
the outside to keep from getting pinned.

As the crew advances, the door posi-
tion must start to move between the 
prop opening and the different corners. 
The 180-degree bend—along with the 
90-degree bends—means that all members 
must work together to keep the line advanc-
ing and the nozzle working.

When the nozzle gets to the exit of the 
prop, the door position moves back to the 
opening and brings a 10-foot wheel of hose 
to the nozzle to allow for the advance from 
the simulated doorway of the fireroom to the 
back of the room approximately 10 feet away.

The run phase
Even in the run phase, all scenarios should 
be winnable—but only if everything is done 
correctly. If a crew fails to win, the mem-
bers should be coached and put back in to 
redeem themselves as soon as possible.

Distractors here should be aimed at 
making the scenario as realistic as pos-
sible (i.e., background noise, pre-scenario 
physical exertion, time constraints, black-
out masks, smoke and live fire).

During this phase, you will see crews 
use shortcuts that many firefighters 
who are proficient at a skill will adopt. 
Although this isn’t to be discouraged, this 
is why we often return to the walk phase, 
so core skills are maintained.

For our hose drill, we put blackout 
masks on the crews that are going through 
the Newby prop. We add loud background 
noise to limit communication, which 
forces the crews to feel what the hose actu-
ally is doing in their hands.

We have them do burpees or advance 
the line off of the rig to the door and mask 
up while making note of shapes or colors 
that are taped to the walls. The goal is 
to stretch their mental bandwidth, so the 

skills that they perform are done without 
them thinking about them. The intent is 
to increase the information that they can 
take to the fireground without thinking 
about the rudimentary skills that are nec-
essary to complete their task. Typically, 
once they are proficient at these things, 
we move to an acquired furnished trailer 
house on our training grounds. We give 
them a location of fire from their 360 
size-up, and they stretch, mask up and 
advance to the fire with blackout masks 
in their facepieces. We change furniture 
locations and pile toys and soft objects 
along their path of advance.

Lay it out
The crawl-walk-run method can be used 
for almost every firefighter training drill, 
from ladders to hoselines, from basic 
search to down firefighter rescue. The easi-
est way to start is to write down what the 
goal of the training is, beginning with the 
simplest way to teach it and adding some 
distractors, until you finally have profi-
ciency. After running a couple of drills and 
making adjustments to your teaching plan, 
you will have a solid strategy to educate 
your members and a good idea of the time 

that’s involved for each skill. n

In the “run” 
phase, 
training 
moves to 
an acquired 
trailer house, 
and students 
advance to 
the fire with 
blackout 
masks in their 
facepieces.

The ‘Newby Box’

T he Newby box is a simple training prop that was conceived by Wichita, KS,  
Fire Department Battalion Chief Sid Newby (ret.). It hones the basics of nozzle skills.

The Newby box easily can 
be built out of two-by-fours and 
4-by-8-foot sheathing. (It comes 
apart just as easily for storage.)

For water mapping, you can 
make the box more elaborate, 
but it must be long enough to 
separate out the firefighters 
and must have a couple of right 
and left 90-degree turns and a 
180-degree bend.

Keith Niemann will present “Getting the 
Most Out of Your Recruit Training Program” 
at Firehouse Expo. To register, visit 
firehouseexpo.com.

September 14–18, 2021
Columbus, OH

®
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Owned and Produced by: Presented by:

SEPTEMBER 14 -18, 2021
GREATER COLUMBUS CONVENTION CENTER, COLUMBUS, OHIO   | FIREHOUSE EXPO.COM

LEARN IT.LEARN IT.
LEAD IT.LEAD IT.
LOVE IT. LOVE IT. 

REGISTRATION NOW OPEN
REGISTER EARLY FOR LOWEST RATES!

Request information at firehouse.com/10832870



Heavy Vehicles 

Heavy Responsibility
New drivers must have a strong grasp of momentum, inertia, 

centripetal force, centrifugal force, liquid slosh and liquid surge.

EQUAL

EMERGENCY VEHICLE OPERATIONS
By Tal Prendergast & Jake Hutchcraft 

C
onsider this: You are a new officer training a junior firefighter 
to drive a six-month-old, $500,000 engine for the first time. The 
firefighter climbs into the driver’s seat and says, “I never drove 
anything bigger than my compact car.” 

Practicing 
essential driving tasks on 

a cone driving course, such 
as the driver of this aerial 

apparatus attempting the alley 
dock exercise, gives drivers the 

opportunity to feel the forces 
that act on a vehicle without 

being on public streets.
Images courtesy of Illinois Fire 

Service Institute

TAL PRENDERGAST serves as a lieutenant with the Urbana, IL, Fire Department. He is a field 
staff instructor and the driver/operator program director for the Illinois Fire Service Institute, 
which delivers nationally accredited, hands-on driver/operator training across the United States.

JAKE HUTCHCRAFT serves as an engineer with the Urbana, IL, Fire Department. He is a field 
staff instructor and the apparatus driver program manager for the Illinois Fire Service Institute.
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Truth be told, you are a little nervous 
when you contemplate the responsibility 
and the potential consequences of a driver 
training session gone wrong: damaging the 
new engine, damaging civilian property or, 
worst of all, injuring someone.

Unfortunately, this scenario occurs 
regularly, because it’s the only readily 
accessible method for departments for 
� re apparatus driver training. Eventually, 
all � re� ghters must log their � rst miles 
driving the “big red truck” down the road. 
However, we can better prepare these 
members for this moment.

There is a stark difference between 
the vehicle dynamics and handling of � re 
apparatus compared with personal vehi-
cles and light emergency vehicles, such as 
ambulances. A solid understanding of the 
various elements that act on a vehicle in 
motion, including interacting forces, center 
of gravity, and liquid slosh and surge, are 
required to adapt to these differences.

Interacting forces
Four primary forces work together to con-
trol the path of a vehicle that’s in motion.

Momentum is the product of a vehicle’s 
mass times its velocity. A 40,000-lb. engine 
has a greater mass than a 10,000-lb. ambu-
lance; therefore, the engine has greater 
momentum and will take a greater distance 
to stop than an ambulance that travels at 
the same speed.

Inertia is the resistance to change of 
a vehicle’s velocity. Once a vehicle is in 
motion, inertia causes the vehicle to move 
in a straight line, resisting any change 
in the direction of the vehicle. Inertia 
increases as momentum increases.

Centripetal force, the so-called “center-
seeking” force, acts on the vehicle laterally 
in the direction of the center of the turn. 
This force is applied by the driver’s con-
trol of the steering wheel, which turns the 
wheels, causing the tires to pull the vehicle 
from a straight path.

Centrifugal force, the so-called “center-
� eeing” force, acts on the vehicle and its 
contents by pushing outward laterally in 
the direction opposite of the turn. You 
experience this force when you turn a 
corner, feeling the vehicle lean and your 
body move away from the center.

Inertia, centripetal force and centrifu-
gal force affect vehicle control and interact 

to keep the vehicle within its lane while 
going around a curve or corner. Centripetal 
force must be applied by steering the vehi-
cle to change its path. The inertia of the 
vehicle tries to maintain a straight velocity, 
which produces centrifugal force. A suf-
� cient amount of centripetal force must be 
applied to counteract centrifugal force to 
cause the vehicle to turn.

Center of gravity
Because of their increased height and 
weight, � re apparatus handle vastly differ-
ently than lighter vehicles. Most apparatus 
are 10–12 feet tall and approximately 15 
times the weight of a passenger vehicle and 
3–4 times the weight of an ambulance. The 
increased height and weight of apparatus 
raise their center of gravity, which allows 
centrifugal force to have a more signi� cant 
effect. This results in more dramatic weight 
shifts and body roll than typically is experi-
enced in smaller vehicles. Aggressive driver 
speed, steering and braking actions result in 
more severe weight shifts than with smaller 

vehicles. The force of these weight shifts 
can cause a vehicle skid by exceeding the 
amount of traction that’s between the tire 
and the ground. The force also can cause 
a rollover because of the center of gravity 
moving beyond the tipping point.

Liquid slosh and liquid surge
Most � re apparatus carry liquid extinguish-
ing agents. Liquids are a live load, meaning 
that they will move as the vehicle moves. 
This movement is called liquid slosh and 
liquid surge. The effects of liquid slosh and 
liquid surge increase as the amount of liquid 
that’s carried on a vehicle increases.

Liquid slosh is the movement of liq-
uids from side to side in the vehicle. This 
movement can cause a vehicle to roll over.

Liquid surge is the movement of liquids 
fore and aft, typically the result of brak-
ing or acceleration. This movement tends 
to push the vehicle forward when braking. 
On wet or slick roads, the momentum from 
a liquid surge when braking can cause the 
vehicle to skid into an intersection.

Request information at firehouse.com/10063780

Features:
• 1080 Style Newton Kwik Dump Valve
• 4036-8x12 extension chute
• Stainless steel or mild steel available 
• Maximum flow rate of set up is 2,777 GPM
• Fits on most new and existing valves
• Extends up to 67.5” 
• Swivels 180 degrees

Newton 6012 Swivel Chute

A.H. Stock Manufacturing Corp.
ahstockmfg.com • sales@ahstockmfg.com

Call 920-726-4211 for more information

Custom Build Your 
Own Dump Valve

ISO Certified 9001:2008 Registered

World’s Largest Manufacturer of 10x10 Dump Valves TM
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When turning, the combination of 
centrifugal force, high center of gravity, 
and the forward and lateral momentum of 
liquid slosh and liquid surge can cause fire 
apparatus to roll over. Tender apparatus 
particularly are susceptible to this.

Most fire apparatus water tanks are 
baffled to reduce the effects of liquid slosh 
and liquid surge; however, they don’t elim-
inate them. Drivers can minimize liquid 
slosh and liquid surge by avoiding both 
abrupt steering while braking and aggres-
sive acceleration, braking and steering. To 
further prevent these effects, fire apparatus 
only should be driven with completely full 
or completely empty water tanks.

Hands-on training
Although it’s important for new driv-
ers to have a cognitive understanding of 
the forces that act on a vehicle, they also 
must feel these forces in the driver’s seat 
to completely understand vehicle dynam-
ics. Before driving on public streets, 
new drivers often complete a precision 
“cone driving course” to comprehend the 
physical size of fire apparatus and prac-
tice essential driving tasks, such as mir-
ror usage. Although beneficial, the cone 
driving course focuses on maneuvering 
in tight spaces and, therefore, normally is 
completed at very low speeds. This pre-
vents new drivers from feeling the vehicle 
dynamics that are discussed above. It’s 
imperative that new drivers experience 
these vehicle dynamics before they find 
themselves in an emergency situation with-
out familiarity of the vehicle’s reactions.

The application of some simple exer-
cises enables new drivers to experience 
vehicle dynamics. A large, open area that’s 
suitable for new drivers to safely operate 
the vehicle at moderate speeds (approxi-
mately 10–20 mph) should be utilized. 
(Since the repetition of these exercises 
might damage pavement, an appropriate 
area must be used. Safe operation of the 
vehicle must be ensured at all times.)

The first exercise is a modified serpen-
tine course in the forward direction only. 
Traffic cones should be spaced sufficiently 
for the given speed and vehicle type. The 
driver approaches at the given speed and 
weaves through the cones, maintaining 
speed to induce the aforementioned forces 
and the resulting vehicle weight shifts.

In the second exercise, the driver 
makes a turn at an appropriate speed 
and brakes aggressively during the turn 
to exacerbate the shift in weight and to 
induce liquid slosh and liquid surge.

For the third exercise, the driver dis-
engages the engine brake and reaches a 
designated speed then brakes hard in a 
straight line to experience the forward 
vehicle weight shift and liquid surge that 
occurs during emergency braking. This 
exercise should be repeated with the 
engine brake engaged at low, medium and 
high to experience its effect.

These exercises should be repeated 
several times, starting with a slower speed 
then gradually increasing, maintaining the 
safe operational limits of the vehicle.

IFSI simulation
The Illinois Fire Service Institute (IFSI) 
recognized the need for its students 
to develop these essential skills with 
hands-on training, so it created its Driver 
Readiness Interactive Vehicle Experi-

ence (DRIVE) program. The program 
facilitates the safe training of emergency 
vehicle drivers via the highest level of 
realism possible. All of the state-of-the-
art, high-fidelity driving simulators are 
equipped with motion actuators.

The program allows thousands 
of students to experience the vehicle 
dynamics and weight shifts that are 
characteristic of fire apparatus. It also 
incorporates several defensive driv-
ing exercises that are similar to those 
that are described above. This permits 
students to explore the safe operational 
limits of an emergency vehicle and to 
exceed them in a safe environment.

IFSI operates two mobile simulation 
laboratories that deliver this crucial train-
ing to fire departments across Illinois at no 
cost through the Cornerstone program.  n

For More
Emergency Vehicle Operations

firehouse.com/apparatus

A student “drives” one of Illinois Fire Service Institute’s Driver Readiness Interactive Vehicle 
Experience (DRIVE) simulator stations, which is equipped with motion actuators.

Although it’s important for new drivers to have a 
cognitive understanding of the forces that act on a 

vehicle, they also must feel these forces in the driver’s 
seat to completely understand vehicle dynamics.
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You asked, and we answered! The 
hands-on training (HOT) program 

at the 2021 edition of Firehouse Expo 
comprises sessions that you told us were 
important to you, and Firehouse Expo is 
fortunate to work with the staffs of the 
Columbus Division of Fire and the Ohio 
Fire Academy to provide those eight-hour 
classes, so that you will walk away better 
prepared to do your job.

From Columbus to you
Three of the HOT classes that will con-
vene at Firehouse Expo 2021 will be led by 
members of the Columbus Division of Fire.

Steve Robertson’s “Stretching for Suc-
cess” program is designed to help you to 
expeditiously get hoselines off of the rig 
and stretched to get water on � re quickly. 
Robertson and his cadre will have you 
pulling lines from pre-connect and bulk 
hosebeds, moving hoselines vertically and 
horizontally and learning each step of get-
ting the critical � rst line into place.

Join Columbus’ Lt. Jeff Cordle for 
“Saving Our Own: Techniques to Save 
Yourself and Fellow Fire� ghters,” to run 
through a variety of scenarios, including 
the Polaski and Pittsburgh Drills. Bringing 
it home, you will go through the Nance 
Drill, which was developed after the tragic 
loss of Columbus Fire� ghter John Nance, 
who died after falling into the burning 
basement at a downtown business. This 
class will teach you new self-survival tips 
and reinforce lessons that you learned 
through your time in the � re service.

Capt. Sexton Towns will have attend-
ees throwing portable ladders in “Tak-
ing Your Ground Laddering to the Next 
Level.” You’ll leave the training con� dent 
in your ability to position multiple ladders 
quickly and effectively and smarter about 
how to empty your rig’s ladder bed.

Debut trainings
In the never-before-offered live � re class, 
“Irons, Fires and Saws: The Art and Soul 
of the Modern Truck,” Capt. Thomas 
Anderson and the Insights Training team 
will dig into a variety of truck company 
skills. From search and thermal imaging to 
ventilation, you will sharpen your abilities 
during this intense eight-hour program.

“Performance Under Pressure: Pri-
mary Search” will be Lt. Rob Blasetti’s 
debut class at Firehouse Expo. It will focus 
on developing a tempo during the high-
stress search operations on the � reground. 
Attendees will search in various scenarios 
while instructors share tips and tricks.

To provide effective training 
for the reality of today’s � re service 
under live � re conditions, Lt. John 
Lewis and Chief Robert Moran 
developed “Live Fire: Tactics for 
Success with Limited Staf� ng.” The 
new program will help you to focus 
on completing � rst- and second-due 
engine and truck tasks with three- 
and four-person crews in residential 
and commercial environments.

Because school buses are on 
the road in every community, but 
departments rarely have the chance 

to train with them, we’re thrilled to offer 
“School Bus Extrication.” Chief Paul 
Hasenmeier and his group will instruct 
on vehicle access techniques from the 
roof, � oor, sidewalls and other points, 
plus patient removal and other skills.

On Wednesday only, increase your 
rope rescue skills with the unique “Per-
sonal Rope Skills: Ascending, Rappelling 
& Mid-Height Rescue” class, which will be 
led by Dalan Zartman and other members 
of the Rescue Methods team. The class 
will take you to a gorge, where you will 
learn ascending and descending and how 
to perform mid-height rescue sequences.

We’re excited to have Robert “RJ” 
James and Cameron Peek return to help 
you to navigate the challenging world of 
forcible entry. As part of the class, you 
will review various locks that you can 
encounter on the � reground and how to 
force entry through a variety of scenarios 
during “Down & Dirty Forcible Entry.” ■

®

September 14–18 • Columbus, OH • #FHExpo21 

New HOT Sessions
From the ledges of a gorge to the underside of a school bus, 

10 hands-on training classes at this year’s Firehouse Expo answer the requests 
of previous attendees and Firehouse Magazine readers.

Visit FirehouseExpo.com for the latest on Firehouse Expo’s program and exhibitors. In the pull-down 
“Conference” menu, the “Conference” menu item will take you to the “Hands-On Training” tab, where 
you can find more details about these classes, the PPE that you will need to bring, and the waiver and 
agreement that you must complete before class.
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FIRE-BASED EMS
By Robert Moran 

ROBERT MORAN is chief of the Brewster, MA, Fire & Rescue Department. In 2011, he retired as 
fire chief of the Englewood, NJ, Fire Department after a 26-year career. Moran holds a master’s 
degree from Fairleigh Dickinson University, is a certified public manager, and has a chief fire 
officer (CFO) designation from the Center for Public Safety Excellence and the Massachusetts 

Fire Service Commission. He serves as an instructor for Barnstable County, MA, Fire Academy, 
an adjunct instructor for Kean University and the New Jersey Division of Fire Safety, and a task 
force leader of the Barnstable County Technical Rescue Team. Moran and his training partner, 
John Lewis, operate Jersey Guys Fire Service Training.

To achieve this, departments require a 
signi� cant amount of annual budget fund-
ing from the community that they serve. 
However, as most departments know, 
obtaining this � nancial support through 
conventional budget means can be an 
extremely dif� cult process.

To overcome these budgetary obstacles, 
many departments that provide EMS initi-

ated billing programs that generate operat-
ing revenue by charging fees for patient care 
and transport services. Charging these fees 
allows departments to take advantage of a 
supplemental revenue source that has been 
built into the health insurance system for 
years. If used constructively, the income 
can lead to a reduced reliance on local 
taxes, improved service levels and fewer 

complications during the annual request 
for municipal budget funds.

For example, say the annual cost to 
run a � re-based emergency medical ser-
vice is $2 million, and all of the � nancial 
support is generated through local taxes. 
Residents are on the hook for the entire 
amount. However, if $1 million of � nan-
cial support is provided by your service 

Fire Department EMS
Supporting

via Transport Billing Revenue
Effective use of EMS billing revenue can provide signifi cant benefi ts 

to a fi re department and the community that it serves.

Initiating billing programs that generate operating revenue by charging fees for patient care and transport services can help departments that provide 
EMS to overcome budgetary obstacles. Photos by Robert Moran

T
he main goal of a department that provides its community with pre-
hospital medical care and transport services should be to build and 
maintain a system that’s capable of delivering high levels of life-saving 
critical care service in a prompt, competent and professional manner. 
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fees, residents are on the hook for only 
$1 million, and the annual portion of the 
local taxes that’s destined to support EMS 
operations is reduced signi� cantly. This 
undoubtedly is a win-win scenario.

Departments that offer these services 
and haven’t moved in this direction should 
explore this approach to offsetting operat-
ing costs. In my many years of experience 
managing � re-based EMS, I succeeded 
using such revenue to fund annual wage, 
bene� t, capital, and operational costs to 
build and maintain quality patient care and 
effective transport organizations.

Strategic annexation
During the mid-to-late 2000s, the busy 
volunteer ambulance service in Engle-
wood, NJ, the city where I formerly was 
employed, had difficulty maintaining 
personnel, � lling shifts and responding 
to requests for service. In an attempt to 
resolve these issues and to improve ser-
vice levels, the city initiated a program 
of furnishing the ambulance corps with 

annual funding to hire part-time EMTs. 
(Advanced life support [ALS] services in 
New Jersey are hospital-based by regula-
tion.) This support proved bene� cial in the 
short term. That said, the existing issues 
and new issues, such as inadequate daily 
supervision, poor accountability, low pay 
scales and repetitive requests for increased 
� nancing from the corps, continued to 
plague the system. Observing these ser-
vice issues on a daily basis prompted the 
department to begin to lobby city of� cials 
to authorize the transfer of the ambu-
lance corps’ part-time EMTs to the � re 
department. In 2008, city of� cials � nally 
accepted the department’s assessment of 
the complex personnel, service and sig-
ni� cant budget issues that the volunteer 
ambulance corps faced. As a result, the 
daily and weekend nighttime operations of 
the part-time EMTs of� cially were trans-
ferred to the � re department.

With a clean slate, the department 
moved quickly to implement a previ-
ously developed strategic annexation 

plan. It included assigning a � re depart-
ment of� cer as the � rst-line supervisor 
of the part-time employees; writing and 
adopting standard operating guidelines; 
purchasing ambulances with � re depart-
ment markings; assessing the staff for 
continued employment; hiring additional 
employees; and gaining licensure with the 
state of New Jersey. The most signi� cant 
element of the plan included the initiation 
of an EMS billing program to relieve the 
ongoing strain that the ambulance corps’ 
substandard oversight of expenditures that 
were allocated to the part-time employee 
group had on the city’s � nancial resources. 
To � x this major issue, a local ordinance 
was adopted. It established an ambulance 
transport and patient care service fee pro-
gram. The program was supervised by the 
newly created Englewood Fire Department 
Bureau of Emergency Medical Services. A 
third-party billing company was engaged.

As expected, the revenue that was gen-
erated during the � rst year of the program 
erased the part-time staff operational fund-

Request information at 

Request information at firehouse.com/12119001
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FIRE-BASED EMS
ing deficit that was customary under the 
guidance of the volunteer ambulance corps.

The initiation of the EMS billing pro-
gram, the transfer of the operations of the 
paid EMTs and the resulting daily super-
vision that was provided by the depart-
ment proved to be very successful. This 
succcess surfaced both financially and in 
the improvement of the level of EMS that 
was delivered to residents.

Unfortunately, after 2010, city officials 
eliminated the fire department EMS. They 
contracted with the local hospital, citing the 
need to reduce budgetary costs. In reality, 
politics—not cost—proved to be the pri-
mary motive for this decision.

Overcoming Proposition 2½
After retiring in New Jersey, I was fortu-
nate to be hired as the fire chief in the town 
of Brewster, MA. I assumed leadership of a 
department that provided EMS to the com-
munity at the ALS level and billed for the 
services for the previous 22 years.

A third-party billing system was in 
place for a considerable amount of time. As 
the new program manager, it was important 
to conduct an assessment of the system to 
identify its strengths, its weaknesses and 
any potential adjustments to ensure future 
financial stability. The results of the review 
exposed two key issues: an existing fee 
schedule that was less than that of surround-

ing communities and the state average; and 
a projected negative account balance. The 
latter resulted from an unspoken practice of 
using collected revenue for purposes other 
than supporting the operations of the fire/
rescue department. To complicate matters, 
the state of Massachusetts (like some oth-
ers) operates on a Proposition 2½ basis. 
This law places a limit on year-over-year 
increases in total property tax revenue (also 

known as the tax levy) that a town or city 
can impose, which significantly limits any 
increase in annual operating budgets. The 
importance of having an EMS billing sys-
tem that generates revenue that’s dedicated 
to fire department EMS operations never 
could be greater than it is when it comes 
to the Proposition 2½ fiscal environment.

To fix the issues and to overcome the 
limitations of Proposition 2½, the town 
administrator, the finance team and my 
office implemented a long-term strate-
gic correction plan that ensured accurate 
utilization of the generated revenue and 
secured the future economic stability of 
the revenue account.

Fortunately, these changes worked as 
expected, and, as of today, the department 
and the residents of the community continue 
to reap the benefits of the program. From an 
economic perspective, collected revenue is 
used to fund annual leases for three ambu-
lances; a lease on a rescue/pumper, which is 

certified as a type V (non-transport) ambu-
lance; regional dispatch costs; third-party 
billing fees; and training and education. The 
collected revenue also subsidizes a portion 
of the department’s annual budget.

One of the more critical operational 
needs that the program supports is the 
annual financing of the wage and ben-
efit costs for two full-time firefighter/
paramedics. They are essential to the 
department’s mission and the depart-
ment’s capability to keep up with increased 
requests for service and the continual loss 
of call firefighters. Hiring and sustaining 
the employment of the full-time firefighter/
paramedics prior to using revenue that’s col-
lected from ambulance billing wouldn’t 
have been affordable nor feasible under the 
restrictions that are required by Proposition 
2½ and that result from the community’s 
long tradition of rejecting new programs 
and/or new employees that are funded 
through any increase in the local tax rate.

Difficulty with officials
Although most of my experience manag-
ing the income from these programs leans 
toward the positive, I am sure that many 
departments had and continue to have 
extreme difficulties dealing with local offi-
cials in regard to the correct use of funds. 
This is unfortunate but not unexpected.

The last few pieces of advice for those 
who are looking to implement or who cur-
rently are responsible for overseeing a fire 
department EMS billing program are these: 
Make sure that an approved written policy 
that covers the use of the revenue is in place; 
develop a cooperative working relation-
ship with those who manage the program 
(whether internally or through a third-party 
billing service); educate yourself as to the 
mechanisms of the system; and make it your 
mission to ensure that the collected income 
is directed appropriately and is used to sup-
port services that the department delivers 
to your community. n

Crucial to overseeing an EMS billing program: Make sure an approved written policy as to the use of 
the revenue is in place.

Robert Moran will present “Live Fire: 
Tactics for Success with Limited Staff” and 
“Are You Command Capable?” at Firehouse 
Expo. To register, visit firehouseexpo.com.

September 14–18, 2021
Columbus, OH

®
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T hrough “Chief’s Corner,” Firehouse 
Magazine will talk with fire chiefs 
to better understand today’s lead-

ership challenges and to bring leadership 
ideas to our readers. For the inaugural edi-
tion, we spoke with Reginald Freeman, who 
has been the chief of the Hartford, CT, Fire 
Department (HFD) since 2016.

FIREHOUSE: How has HFD’s response 
area changed over the years? How has 
that affected budgets and staffing?

FREEMAN: Hartford was consistently finan-
cially healthy up until the ’60s. From then 
up until now, the capital city of the state has 
struggled at no fault of our own. Between 
the land and structures that are owned by 
the state, hospitals and higher learning 
institutions, our inability to collect prop-
erty tax on literally hundreds of buildings in 
the city is crippling. Only 54 percent of our 
structures in the city are taxable. This has 
impacted our budgets and staffing by hav-
ing to continuously communicate risk, ben-
efits of maintaining four-person apparatus, 
and explaining how our ISO Class 1 and 
international accreditation will be impacted 
if staffing, resources and firehouses are cut.

FIREHOUSE: After the October 2014 LODD 
of firefighter Kevin Bell, internal and 
external investigations determined HFD 
didn’t provide up-to-date equipment and 
training was below standards. Before you 
arrived, several firefighters were arrested 
for fights and alcohol-related incidents. 
What were your priorities on arrival?

FREEMAN: Stop the bleeding. The depart-
ment that was being portrayed in the media 
was not the real HFD. The department has 
some of the best firefighters in the country, 
but when all you read in the headlines are the 
mistakes that are made by the few, everyone 
forgets who you really are, including stake-

holders. During my first four days on the job, 
I was able to meet with all 17 companies on 
all four groups. That was very important to 
do for many reasons, but to communicate 
expectations and to hear what my men and 
women expected of me was my biggest moti-
vational factor. During these station visits, 
I advised all members that my fundamen-
tal principle is to ensure that the “S.O.D.” 
[structure, organization, discipline] would 
be laid. When a fire chief does station visits, 
and the members in response to the question, 
“What do you need from me to help you be 
successful?” answer, “Accountability,” you 
have a problem. Only on a few occasions 
have I heard of firefighters asking for more 
accountability, and none of the departments 
where this occurred had a healthy culture.

In my 100-day plan, one of the main 
priorities was to address our public image. 
I had previously been hired from the outside 
as the assistant chief of support services, so 
I was familiar with the team and the cul-
ture. We addressed our public image with 
a very proactive social media and media 
campaign. On Feb. 1, 2016, we had 2,400 
followers on Facebook. Today, we have 
close to 15,000. We made it a point to send 
out press releases so that we controlled the 
narrative and shared the good things that 
the men and women do on a daily basis.

After fixing our public image, the 
priorities were to establish a performance 
management metric so that we could make 
informed, data-driven decisions. We trained 
and offered training like mad men and 
women. Members went to federal sponsored 
training for the first time in their career.

You get firefighter buy-in through fire-
fighter empowerment. It was important to 
empower every member to be an active 
participant in the cultural change that was 
taking place within the organization.

FIREHOUSE: What benefits have resulted 
from your regular visits to fire stations?

FREEMAN: You can’t send memorandums 
or exclusively do video Zoom meetings and 
expect to be effective or garner true follow-
ership. I’ve always made it a personal rule 
that if I’m driving and come across a fire 
station with the bay doors open and our men 
and women are on the apron or in the bay, I 
always stop and make it a point to ask how 
the family is doing, how the firefighters are 
doing and lastly, “Do you need anything?” 
Those five-minute interactions might as 
well be 30 minutes. The men and women 
appreciate it, and it recharges my batteries 
to see the men and women who make it 
happen for us on a daily basis.

FIREHOUSE: It’s almost five years since you 
joined HFD. What goals did you achieve?

FREEMAN: We’ve successfully ordered five 
new apparatus, which is the most we have 
ever ordered in a five-year period in our 
history. We received $12.8 million in AFG 
and SAFER grant money. We hired and 
brought in 125 new members (49 African 
American, 43 Latinx and 33 Caucasian). 
We have a comprehensive community-
risk assessment tool. We have bought and 
placed gear extractors in every firehouse. 
We successfully developed a professional 
development program in partnership with 
the [union]. We successfully defended our 
Class 1 designation and made history last 
year as Connecticut’s first and only inter-
nationally accredited departments.

FIREHOUSE: What goals are you still look-
ing to implement in 2021 and beyond?

FREEMAN: The continued pursuance of 
excellence. I know that sounds cliché, but 
that is the goal. Our focus is to secure CIP 
funding for new or renovated firehouses.

To read the full interview of Chief  
Freeman, go to Firehouse.com.

CHIEF’S
CORNER

Empower Every Member
The fire chief of Hartford, CT, had to figuratively “stop the 
bleeding” when he took command, in regard to finances, 
member disenchantment and the department’s public image.
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Firefighters, like law enforcement 
and military personnel, are tacti-
cal athletes. Furthermore, like law 

enforcement and the military, the nature 
of firefighting is dangerous, and there is 
inherent risk. As such, your health, well-
ness and fitness significantly affect your 
ability to effectively perform your job.

As you take part in a training evo-
lution or work out in the weight room, 
you should focus on how your prepara-
tion will help you in an emergency—and, 
thus, decrease your risk of injury. One 
way to do that is to strengthen your core 
muscles and to maintain that strength. A 
great deal of progress has been made in 
this area. However, there is one important 

part of the body that most firefighters don’t 
strengthen—the muscles that attach the 
shoulder blades to the rib cage.

Why is this problematic in your job? 
Imagine that it’s early morning when the 
tone goes off and you are dispatched to 
a house fire. As the rig turns the corner, 
you encounter thick, black smoke that’s 
pouring out of the house. You barely can 
see two feet in front of you as you enter 
the building. Upon searching a room on 
the second floor, your partner suddenly 
yells out that he/she partially fell through 
a hole in the floor. Instinctively, your 
partner broke the fall to the floor below 
by putting out both arms. Your partner 
needs help to be pulled out of the hole. 
Once you make your way to your partner, 
will you have the core strength within 
your trunk and your arms to help? When 
placed in an emergency situation such as 
this, your muscles instinctively should 
rely on your training and preparation.

As a firefighter, you continually learn 
and train to improve your knowledge, 
skills and muscle memory. You learn how 
and where equipment should be stored in 
its designated place. In addition, you are 
taught how to call a mayday well before 
you are placed in any real emergency 
situation. Activating and using the core 
muscles should be the same. The first time 
that you use these muscles shouldn’t be in 
an emergency. The core should be trained 
so that these muscles automatically help to 
provide stability, allowing you to perform 
your job duties safely and effectively.

Shoulder blades to rib cage
The core muscles are some of the most 
important structures to help to prevent 
work-related injuries, and they include all 
of the muscles that are within the upper 
back, the lower back and the abdominal 
region and that surround the hips and the 
pelvis. Most often overlooked and forgotten 

HEALTH &
WELLNESS
By Jessica Scott 

JESSICA SCOTT is a doctor of physical therapy, a certified athletic trainer, and a tactical 
strength and conditioning facilitator. She received her undergraduate degree in athletic training 
and sports medicine and her doctorate of physical therapy from Quinnipiac University. As the 
daughter of a firefighter, Scott grew up seeing the physical demands and requirements of the 

firefighting profession. Therefore, she started New England Tactical Sports Medicine, which is 
dedicated to improving the health and wellness of tactical athletes and provides rehabilitation 
services, educational seminars regarding injury prevention, and fitness programs to promote 
healthy lifestyles and improved physical performance.

The Forgotten Core Muscles
The muscles that attach the shoulder blades to the rib 
cage are key to movement of the arms and the position 
of the shoulders. However, trainers, firefighters and 
laypeople alike almost always overlook them.

Scapular pushup. Note how the shoulder 
blades are pulled backward toward each other. 
Photos by Jessica Scott

Prone T’s. With arms out 90 degrees from the body and palms facing the floor, the shoulder 
blades are squeezed toward each other, held for three seconds and then relaxed, before the process 
is repeated.
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are the muscles that attach the shoulder 
blades to the ribcage, which is known as 
the scapulothoracic joint.

The scapulothoracic joint is one of 
four joints that make up the shoulder 
girdle. Often excluded from the core 
muscle group, the muscles that surround 
the scapulothoracic joint decrease risk of 
chronic and acute injuries to the neck, 
arms, upper back and lower back. These 
muscles play a significant role in the cor-
rect movement of the entire arm and help 
to maintain the shoulder in an ideal posi-
tion. They also are responsible for trans-
ferring forces from the legs and other parts 
of the core to the arms.

Everything within the human body is 
connected; therefore, when one or more of 
the core muscles are weak, it places a lot of 

stress on the joints. With increased stress 
at any joint, there might be an increase in 
pain and risk of injury. Conversely, when 
the core muscles demonstrate appropriate 
strength and endurance, everything within 
the body works together. This isn’t limited 
to the muscles of the pelvis and trunk but 
also includes the scapulothoracic joint. 
Excluding the scapulothoracic joint from 
the core muscle group places the fire-
fighter at increased risk of injury because 
of significant muscle imbalances.

Scapulothoracic strength
Exercises that target the core muscles 
should include the scapulothoracic joint 
as part of a well-rounded fitness program. 

In addition to your regular fitness train-
ing, these exercises should help to prepare 
you for any type of emergency situation, 
including maintaining awkward positions 
for extended periods of time; moving and 
lifting heavy objects; performing activi-
ties with uneven loads; and working in 
unstable environments.

As with any fitness program, vari-
ety also is important. Doing the same 
few exercises without making changes 
to your routine causes your strength and 
endurance to plateau and prevents further 

gains. By regularly incorporating different 
exercises into your fitness program that 
continuously challenge the core muscles 
in various directions and combinations, 
you will be able to perform your job better 
and be better ready for each emergency.

Three basic scapulothoracic strength-
ening exercises should be considered.

Scapular pushups
Start in a pushup position, with hands and 
feet on the floor and knees and elbows 
straight. Keeping the elbows straight 
throughout the exercise, bring your 
shoulder blades backward toward each 
other. Hold this position for about three 
seconds. Next, push your shoulder blades 

apart. Hold this position for an additional 
three seconds and repeat. Movement only 
should occur at the shoulder blades. Don’t 
strain the neck, don’t arch the back, and 
don’t move the spine or rotate the pelvis.

Prone T’s
Start by lying face down on a firm surface, 
with a few pillows under your pelvis and 
a small towel roll under your forehead or 
with a large exercise ball under your pelvis. 
If possible, contract your abdominals by 
squeezing your stomach muscles together 
and try to bring your bellybutton toward 
your spine. The spine should remain 
straight, with the head and neck in a neu-
tral position. The low back muscles should 
remain relaxed throughout the exercise.

Bring both arms 90 degrees out to 
the sides to form a T position. Your palms 
should face the floor. Maintain your arms 
in this position throughout each repetition, 
moving only your shoulder blades through-
out the exercise. Squeeze your shoulder 
blades backward toward each other, hold 
for three seconds, relax and repeat.

Prone Y’s
The starting position for this exercise is 
the same as the previous exercise. Lift 
your arms into a Y position, with your 
palms facing the f loor. Contract the 
abdominal muscles, keeping the spine 
straight and the head in a neutral posi-
tion. The low back muscles should remain 
relaxed throughout the exercise.

Squeeze your shoulder blades 
together toward the spine and down 
toward the lower back simultaneously. 
Hold this position for three seconds before 
relaxing your shoulder blades. Maintain 
your arms elevated in the Y position 
throughout each repetition. While com-
pleting this exercise, motion only should 
come from your shoulder blades.         n

For More
Safety & Health

firehouse.com/safety-health

Prone Y’s. As is the case with Prone T’s, the abdominal muscles are contracted during Prone Y’s. 
While completing this exercise, the only motion should come from the shoulder blades.

Excluding the scapulothoracic joint from the core 
muscle group places the firefighter at increased risk 
of injury because of significant muscle imbalances.
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BRIDGEPORT, CT, JAN. 13—
The Bridgeport Fire Department received multiple 

calls for a structure fi re. Engine 3 was fi rst due and 
reported heavy fi re showing from the fi rst fl oor of the 

B side of a two-and-a-half-story wood-frame and 
then extending into the upper fl oors. The fi re quickly 

grew. A second alarm was called 15 minutes later. 
Once the fi re started taking control of the entire top 
fl oor (approximately 40 minutes after the fi rst calls 

were received), the evacuation tones were sounded, 
and the attack went defensive. Six engines, three 

trucks and 49 fi refi ghters were on scene.
Photo by Keith Muratori
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HOT SHOTS
MIDDLEBOROUGH, MA, JAN. 14—
The Halifax Fire Department’s tower 
ladder was put to work at a three-
alarm house fi re that quickly jumped 
to a commercial building next door. It 
took fi refi ghters from numerous towns 
about an hour-and-a-half to bring the 
blaze under control. Middleborough 
Fire Chief Lance Benjamino told 
reporters that a worst-case scenario 
could have found the whole block on 
which the fi re occurred decimated, 
given how quickly the fi re traveled 
from the fi rst structure to the second 
and the age of the buildings that are 
on the block.
Photo by Rob Reardon

BLAINE, MN, JAN. 20—The Spring 
Lake Park-Blaine-Mounds View (SBM) 
Fire Department arrived at a two-story 
single-family dwelling to fi nd smoke 
showing from the C side. An SBM cap-
tain ordered an offensive attack. Tower 
3 took position in front of the struc-
ture while crews deployed multiple 
handlines to control the fast-moving 
fi re that made its way into the attic. 
Those efforts were unsuccessful, and 
the operation transitioned to a defen-
sive attack. Mutual aid was provided 
by the Ham Lake Fire Department, the 
Lexington Fire Department and the 
Lino Lakes Fire Department.
Photo by Mark O’Dell

LAUREL, MD, JAN. 20—Transport 
10 of Howard County’s special opera-
tions team, which is capable of carry-
ing roll-off containers, was called to 
the scene of a fi re in a shipping con-
tainer that held an automobile, among 
other items. Transport 10 moved the 
trailer away from a building and then 
firefighters used saws and cutting 
torches to gain access to the inside of 
the container. Once fi refi ghters gained 
access, they used foam handlines to 
knock down the fi re. Firefi ghters from 
the Prince George’s County Fire/EMS 
Department, Montgomery County Fire 
& Rescue Service and the Anne Arun-
del County Fire Department worked 
with Howard County to contain the fi re.
Photo by Howard County Department of 
Fire & Rescue Services
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Today, 5G, like so many new tech-
nologies, begins its roll out in 
major metropolitan areas based 

on a business case of need and volume of 
subscribers. Sonim Technologies, which 
is a manufacturer of phones for use in 
rugged environments, is keying its prod-
uct development on 5G-enabled devices. 
MITRE Engenuity, which is a technol-
ogy foundation that collaborates with the 
private sector on challenges that demand 
a public-interest solution, including next-
generation communications, announced 
the creation of a 5G “Open Generation 
Consortium” to bring together govern-
ment and industry “to drive radical col-
laboration and breakthrough 5G innova-

tion,” including in the United States. The 
consortium will explore various public 
safety and business use cases and will 
work with public safety stakeholders to 
test various applications.

Generally speaking, 5G is expected 
to provide lightning-fast speed for data 
uploads and downloads. The fire ser-
vice, like other verticals in business, is 
becoming more and more dependent on 
data, and 5G will have numerous effects. 
Multiple references indicate that the dif-
ference to 5G from 4G will far exceed the 
speed that was experienced in the transi-
tion to 4G from 3G, and the transition 
to 4G technology truly enhanced mobile 
broadband and video streaming.

Presently, most of the country oper-
ates on a 4G LTE network on almost all 
wireless carriers. However, when it comes 
to 5G, there are varying factors that deter-
mine download/upload speeds. The dif-
ference in 5G is affected by transmitters 
that were upgraded; the spectrum that’s 
used; the amount of spectrum that’s used; 
the bandwidth allocation for each con-
nection; the 5G device that’s connected; 
the data modem that’s in the device; data-
compression techniques; the channel width 
when connected to the network; and the 
actual demand at any given time. In short, 
the speed of 5G is complex, and as the 
combination of factors that are listed above 
change, so does the speed. Estimates on 
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5G and the Effect 
on the Fire Service
The evolution into 5G has started. Eventually, it will have 
a signifi cant effect on fi re departments, fi refi ghters and 
the manner of protection that they provide.By Charles Werner

FIRE
TECHNOLOGY

CHARLES WERNER, who is a Firehouse contributing editor, is a 45-year veteran of public safety. He served with the Charlot-
tesville, VA, Fire Department for 37 years, serving the last 10 years as chief. Following retirement, Werner served for two years 
as senior adviser and acting deputy state coordinator for the Virginia Department of Emergency Management. He has chaired: 
DHS SAFECOM Executive Committee; IAFC Technology Council; National Information Sharing Consortium; and DHS/White House 
Incident Management Information Sharing SubCommittee. He currently serves as the director of DRONERESPONDERS Public 
Safety Alliance, chair of the National Council on Public Safety UAS and chair of the Virginia Secure Commonwealth UAS Sub Panel.

charleslwerner@gmail.com

Connect with Charles

Numerous entities that are associated with the public interest are diving into 5G. The result of their efforts will be a game changer for the fire service.
Getty Images/metamorworks
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the speed of 5G vary between 400 Mbps 
to 1.5 Gbps, depending on the factors. A 
number of reports peg today’s average 
download speed over 4G LTE is 35 Mbps.

What it means to us
To understand the progress forward, it’s 
important to take a look back on the pre-
vious levels of communications over the 
wireless carrier networks.
• 1G provided analog voice (wireless 

phone calls)
• 2G transitioned to digital voice and text 

messaging
• 3G evolved into the start of mobile data
• 4G enables mobile broadband (new 

apps, video streaming and simultane-
ous operations)

5G’s popularity is based on the belief 
that it not only will provide faster perfor-
mance but that it also will perform with less 
latency and will operate at a much higher 
degree of reliability. The combination of 
these factors will expand into almost every 
industry, including the fire service.

When it comes to fire station and fire 
service automation, 5G will be a game 
changer. 5G will dramatically increase data 
transfer and will enable a comprehensive 
new connectivity between responders, fire 
apparatus and fire stations. Imagine con-
nectivity that monitors health biometrics 
of firefighters, z-axis (elevation) location 
of lost firefighters in buildings and EMS 
patient biometrics, including interfacing 
directly with medical centers. The effect 
on the fire service also will include auto-
mation of fire station operations (doors/sys-
tems), automated detection and cleansing 
of carcinogens/viruses, and apparatus con-
nectivity with navigation applications, such 
as Waze, and with other vehicles, to warn 
of an approaching emergency vehicle and 
to redirect nonemergency vehicular traffic.

Once 5G is fully implemented, and 
with enhanced apparatus technology, it’s 
conceivable to design autonomous fire 
response vehicles that will deploy 5G tech-
nology. The 5G technology will maintain 
appropriate control and speed of apparatus 
and to detect and avoid pedestrians, vehi-
cles and obstacles. Sensors might be on 
apparatus to alert firefighters and dispatch 
to the presence of hazardous substances on 
arrival at an emergency scene, such as a 
traffic accident or a chemical plant.

What to do now?
Although visions of faster download 
speeds and a multitude of applications 
might be dancing in everyone’s head, the 
full realization of 5G will take some time. 
It isn’t advisable to rush and make huge 
investments in 5G devices without under-
standing what is available and how, in fact, 
devices can deliver performance through 
speed and meaningful fire service/EMS 
applications. The most important thing 
that departments can do today is to become 
familiar with 5G, understand 5G capabili-
ties in your respective community and to 
explore the 5G devices that are available. It 
would be wise to work with your wireless 
carrier to experiment with the 5G network, 
devices and applications in comparison 
with the 4G LTE networks. Challenge the 
assertions of 5G performance and value 
until you are satisfied that the time is right 
for your department to invest.

Lastly, when interfacing mission-critical 
systems and communications with 5G, 

be certain to address the security of the 
devices and systems to ensure reliability 
and to prevent hostile takeover by others 
who would wish to disrupt operations and/
or do harm to responders and civilians. 
Be sure to take advantage of your depart-
ment’s information-technology personnel. 
You want to seek their assistance for help 
to protect against cyber and denial-of-ser-
vice attacks and to prevent system hacking.

5G combined with other technologies, 
applications and integrations into other 
smart systems most certainly will continue 
to enhance the abilities of firefighters and 
medics to save lives and property. Addi-
tionally, 5G must be pressed by the fire 
service to enhance the safety of firefighters 
when engaged in activities while serving 
their community. n

For More
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Leadership from  
the Bottom Up
Tapping into the informal leaders who are in the lower tier  
of the organization is where the magic happens.

A  diagram of a fire department orga-
nizational chart is in the shape of 
a pyramid. The pyramid depicts 

the paramilitary hierarchical structure, with 
administrators at the top and firefighters at 
the bottom. Sprinkled throughout every 
organization is a mixture of both formal 
and informal leaders. The formal leaders 
are in a position of authority; the informal 
leaders aren’t. That said, many of us will 
agree that informal leaders can be more 
powerful than formal leaders. I have asked 
many students why informal leaders can be 
more powerful, and two reasons rise above 
all others: trust and respect.

Note: The views and opinions that are 
expressed in this column are those of the 
author and aren’t intended to malign the 
author’s employer, organization, commit-
tee, or other group or individual.

From the bottom up
Leadership is a choice to take care of those 
who are around you. Author and speaker 
John Maxwell contends, “Leadership is 
influence, nothing more, nothing less.” You 
use influence to gain trust and respect. The 
fire service wins when informal leaders 
who have this influence become officers. 
However, some firefighters jump into an 
officer position prior to earning the trust 
and respect of those who are around them. 
When this happens, officers still must con-
tinue their managerial duties while relying 
on leadership influence to build relation-
ships of trust and respect. Some do this 
very quickly, while others might require 
5–10 years. Some never do.

When people rise to the top of the 
organization without earning the trust and 

the respect of those who are at the bottom, 
it usually is because those people are very 
good at the technical part of the job but 
lack people skills. We typically might refer 
to these people as micromanagers.

To repeat, in our pyramid-shaped 
organization, the administration, which 
is at the top, leads. These people are 
responsible for securing resources, setting 
goals, enforcing policies and procedures, 
and facilitating change. People who are in 
administration mostly start as a firefighter.

Officers—the first and midline super-
visors—connect the top of the organiza-
tion with the bottom. They work to earn 
the trust and respect of firefighters while 
following directions from the top. Offi-
cers often find themselves in a dilemma 
when they must enforce a new policy from 
the administration and their crew doesn’t 
agree with it. If officers don’t enforce the 
policy, they aren’t doing their job; if they 
do enforce the policy, they might upset 
those who are around them. The decision 
that officers make on how to handle this 
dilemma determines their effectiveness.

At the bottom, firefighters are the 
workhorses of the organization, the ones 
who customers see when they call 9-1-1. 

Most all firefighters love their job and 
pull together as a team. These members 
are dedicated to making a difference. They 
show true camaraderie to other firefight-
ers and don’t hesitate to sacrifice so some-
one else can gain, including the citizens. 
Unfortunately, a few firefighters are here 
just for a paycheck. They do very little to 
contribute to the success of the team and 
generally have a negative attitude.

Each of the three layers has its own 
culture that’s based on how the members 
of the group view the world. In my expe-
rience, each layer views the fire service 
through a different lens. For example, 
the top (administration) might view a 
new initiative as the best thing since 
sliced bread, while the bottom might 
believe that the initiative is ineffective 
and refuse to give it a chance. The mid-
dle typically leans toward the bottom, 
and small issues turn into larger issues.

No matter where you are in the orga-
nization, you have the ability to lead if 
you so choose. A big part of leadership 
is taking responsibility when things go 
wrong and giving others credit when 
things go right. Many issues in the fire 
service can be resolved at the lower level, 
as long as officers are trained and empow-
ered. Typically, we blame the administra-
tion for all organizational issues, when in 
reality most of those issues never should 
make it to the top to begin with. Tackling 
issues is where officers must rely on their 
leadership skills of influence.

This means an organization’s improve-
ment efforts should focus on strengthen-
ing the middle of the organization through 
high-quality leadership development pro-

By Candace Ashby 

LEADERSHIP
LESSONS

DR. CANDACE ASHBY has more than 30 years of fire service experience and is a battalion 
chief with the Indianapolis Fire Department. Her educational background includes a doctor-
ate of management in organizational leadership. Ashby is president of Key Fire Investigations 

and ELITE Public Safety Consulting. She enjoys having a positive effect on the fire service 
through coaching and mentoring other fire officers in all areas of management and leadership.

Firefighters have so 
much respect for 

informal leaders that 
they would do anything 

to keep from letting 
those people down.
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grams. Like a human body, an organization’s strength comes 
from having a strong core to keep the top and bottom connected.

For an organization to thrive, the members of the adminis-
tration must � gure out how to get everyone who is on the team 
to the next level. This is done by creating an organizational 
vision and establishing organizational goals.

It’s at the bottom of an organization where we � nd the 
informal leaders along with a plethora of talented and creative 
individuals who wait on information, direction and inspiration 
to change the world. Tapping into this talent pool is where the 
magic happens. I don’t know of any organization that wouldn’t 
bene� t from better commitment, cooperation, collaboration and 
communication. The key isn’t having support only from the top 
down but also having support from the bottom up. Everyone, 
no matter where they are in the organizational team, must do 
better and take ownership in the team that they signed up to be 
on. Everyone must own the good with the bad.

To change an organization, its people must change their 
mindset, attitude and behavior individually. Organizational 
change doesn’t happen without cultural change, and it’s the 
people, not the chief, who determine the culture. If you are a 
� re� ghter, stop complaining about what you don’t have and start 
celebrating what you do have. If you are an of� cer, stop being 
part of the problem and start helping to � nd solutions. If you are 
a chief, stop talking and start listening.

Part of the solution
If you want to learn more about leadership, watch strong informal 
leaders interact with their co-workers. Watch how those informatl 
leaders carry themselves, their behavior, and how their attitude 
earns them trust and respect from those were are around them. 
Fire� ghters have so much respect for informal leaders that they 
would do anything to keep from letting those people down.

Through effective leadership practices, an organization 
ends up with more leaders at the bottom of the pyramid, and it 
is those people—those leaders—who drive performance, enthu-
siasm, energy and improvement.

In sports, championships are won by the entire team tak-
ing ownership and contributing to help everyone to do their 
best, whether it’s the players, coaches, athletic trainers or team 
doctor. This concept also works for nonsports organizations.

Administrators, of� cers and � re� ghters must have a good 
grasp of what their job is, of the in� uence that they have if they 
choose to use it and of the role that they play in the organiza-
tion’s success. When of� cers � nd themselves in a dilemma, 
they must become part of the solution rather than part of the 
problem. If the crew disagrees with a policy, � nd out why, 
get suggest ions 
for improvement, 
and send it right 
back up the chain 
for consideration. 
No matter the out-
come, that is how 
we lead from the 
bottom up.           ■

Candace Ashby will present “Leadership 
from the Bottom Up!” at Firehouse Expo. 
To register, visit firehouseexpo.com.

September 14–18, 2021
Columbus, OH
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Communications is the backbone of 
the � re service. Whether it is the 
relay of orders between the inci-

dent commander and the resources who are 
on scene or the � ow of information from 
the citizen, to dispatch, to the � rst-alarm 
assignment, we count on this seamless 
exchange of information to get things done.

In the 21st century, more than ever, 
we rely on electronic resources to connect 
with the outer world and to interconnect 
with fellow responders. What if these 
everyday avenues suddenly fell silent for 
all of us? Would you be prepared?

Wide reach
The more we seemingly divest our assets, 
the more these assets share common 
threads. Reliance on the conventional tele-
phone network is one example. We count on 
the telephone network to bring us dial tone 
and to deliver many of our 9-1-1 calls. Even 
some of our unconventional networks make 
use of conventional telephony. High-speed 
data lines that connect commercial cellular 
sites and even tower sites in public-safety 
radio systems often are provided by the 
local carrier. Although Voice over Internet 
Protocol (VoIP) calls use the internet for 
their pathway, they travel the last mile to 
9-1-1 through circuits of the local telcom.

Even if assets aren’t interconnected 
directly, the use of common facilities can 
increase risk. This point was demonstrated 
dramatically on Christmas Day 2020, 
when an intentional explosion in Nashville 
knocked out both 9-1-1 and FirstNet com-
munications to a broad area. The incident 
also underlines the fact that causative 
events don’t need to be in your district to be 
of concern. Disruptions to emergency ser-

vices were reported throughout Tennessee 
as well as in Alabama and Kentucky.

Planning continuity of operations 
begins with an understanding of your elec-
tronic systems. Involve all of your technical 
staff and all of your vendors in diagram-
ming what reliances and dependencies 

exist. It’s important to know who is respon-
sible for what well before problems arise.

Identify obvious weaknesses and single 
points of failure. If any of these weak spots 
fall under your umbrella, immediately 
establish a plan to � x them. Make sure to 
require vendors to do the same for any for 
which they bear responsibility.

Take a hard look at your 9-1-1 center 
to gauge the exposure and preparedness. 
Does it meet NFPA 1221: Standard for 
the Installation, Maintenance, and Use 
of Emergency Services Communications 
Systems? Do circuits enter the building 
by segregated paths to avoid accidental 
damage? Is there suf� cient backup power? 
If there is a complete outage or if the build-
ing becomes untenable, what happens to the 
calls? Are the calls automatically routed to 

another agency or is manual or software 
intervention required for them? If your 
operation has an unmanned backup site, 
how long does it take to activate? In the 
interim, how do you get dispatched?

The full breadth
Telephony failures also run the gamut 
from affecting single residences to those 
that cripple a region. Fires at a New York 
City telephone exchange in 1975 and 
the Hinsdale, IL, central of� ce in 1988 
are examples of more signi� cant events. 
Hurricanes in Louisiana � ooded similar 
facilities, which crippled conventional calls 
and independently disabled hundreds of cell 
sites, throttling wireless communications.

When confronted with such events, as 
with any other, start with a size-up. What’s 
working? What isn’t? This is helpful in both 
narrowing down the cause as well as iden-
tifying how to continue communications.

Are radio systems operating? At all 
sites? If not, what sites are working? Do 
you have a backup? Is it online? Does your 
backup have coverage or feature limitations 
when compared with your primary system? 
Simplex radios or devices that have “talk-
around” channels should be functional, but 
those that normally are reliant on a repeater 
will be working at lower-than-normal range.

If you have any cell service whatsoever, 
this can be used to both alert and coordinate 
response. Because there are so many poten-
tial combinations, it’s impossible to identify 
them here. However, some conditions can 
restrict the interconnectivity of wireless and 
conventional carriers, while others can be 
speci� c to the cellular provider or even the 
cellular site. Remember, during disasters, 
increased usage and cascading power fail-

The Sounds of Silence
By assessing your exposure, working with providers, and 
developing assets and plans, you can respond to the 
challenges that major communications outages present.

Identify key facilities 
as reporting places 

and use all unassigned 
municipal vehicles 
that have working 

communications as 
roving patrols to seek 
out emergencies and 

citizens reporting same.

FIRE
DISPATCH
By Barry Furey

BARRY FUREY, who is a Firehouse contributing editor, provides consulting and training 
services in emergency communications. He is the former director of the Raleigh-Wake 
Emergency Communications Center in North Carolina. During his 50-year public safety 
career, he has managed 9-1-1 centers and served as a volunteer fire officer in three other 

states. In 2005, Furey received a life membership in the Association of Public-safety 
Communications Officials (APCO) International for his continued work in emergency 
communications. Furey was inducted into the Firehouse Hall of Fame in 2017.
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ures can erode communications. Text might 
work when voice communication doesn’t.

Outages can affect 9-1-1 but not homes 
and businesses because of the nature of the 
network. It also is possible for some features 
to be reduced. The addition of third-party 
applications to the emergency number 
provides yet another moving part. Again, 
determine what is and what isn’t working. 
If any numbers at dispatch are operational, 
these need to be publicized immediately as 
temporary alternates to 9-1-1.

All stations should be staffed and iden-
ti� ed as reporting locations for those who 
can’t call out. This is important particularly 
for volunteer agencies, because alerting also 
might be down. From a hazards perspective, 
keep in mind that alarm systems also can 
be compromised, and that can increase the 
potential for undetected � res.

Enlist the media, both mainstream and 
social, to reach the public. The situation will 
dictate available options. You even might 
have to deliver updates in person to local 
TV and radio stations. Identify key facilities 

as reporting places and use all unassigned 
municipal vehicles that have working com-
munications as roving patrols to seek out 
emergencies and citizens reporting same. 
If social media is functioning, use it to get 
your message out and your calls for help in. 
Even if your account typically isn’t moni-
tored 24/7, assign someone to this task for 
the duration of the crisis.

Telephone providers have response 
teams and mobile resources on standby 
for critical events. However, widespread 
regional disruptions and extreme severe 
weather will slow and dilute their engage-
ment. In the interim, consider all options 
that are at your disposal. Amateur radio 
operators have a long history of disaster 
assistance. Personal-use radios as well as 
any private or public sector radios that still 
are operational can be called into play. If 
a link can be established to an unaffected 
neighboring department, their assets will 
be of great value. Satellite phones, although 
still relatively expensive, provide a unique 
link to the outside world during crises. Of 

course, you’ll need one or more satellite 
phones on hand before the problems start.

One means of alerting that typically is 
immune to this effect is the little red box 
on the corner, because � re departments 
maintain circuit infrastructure that’s inde-
pendent of commercial carriers. Although 
their cost of upkeep and the preponder-
ance of cellphones greatly reduced their 
numbers, alarm boxes still are an effec-
tive means of reporting a � re. In 2018, one 
served to turn out Boston � re� ghters to a 
call during a 9-1-1 outage in that city (� re-
house.com/21038959).

Although signi� cant failures might 
not happen every day, they can happen to 
you. When they do happen, you must be 
prepared. Whether you are a citizen or a 
� re� ghter, silence isn’t the sound that you 
want to hear when asking for help.   ■

For More
Fire Dispatch

firehouse.com/barryfurey

FIRE DISPATCH
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Slim Light Tower
The SL Slim light tower from Command Light nests at 8 
inches high, 63 inches wide and 11 inches deep. It weighs 
65 lbs. and produces 57,000 lumens via two HiViz FireTech 
FT-MB-2.27 Minibrow LEDs. The light is available in AC and 
DC. When deployed, the tower is 66 inches high, 42 inches 
wide and 11 inches deep. The tower is able to overhang 
the side of a vehicle in the company’s exclusive streetlight 
position, to prevent shadows near the side of the apparatus. 
All Command Light towers deploy in less than 15 seconds 
with the push of a button, and they stow just as quickly and 
easily with the unit’s standard one-touch auto-park feature.
commandlight.com/build

NEW PRODUCTS Adjustable-Fit Boot
The BT4010 is Honeywell’s fi rst boot that 
provides an adjustable fi t. Each pair of boots 
has a pair of shims that can be used to con-
fi gure the boots into three width options. 
Additional features include: a slip-resistant 
sole; a puncture-resistant midsole; a bumper 
and safety toe; a heel counter-and-lock sys-
tem; and leather-reinforced bootstraps. The 
boot is available in three widths, full sizes 6 
to 15 and half sizes 7.5 to 12.5.
sps.honeywell.com

Noncontact 
High-Voltage Detector
FLIR Systems’ Extech DV690 is the company’s 
fi rst noncontact high-voltage detector that has a 
detection range of up to 69,000 volts (69 kV). The 
industrial-grade detector provides early warn-
ing alerts of energized electrical components for 
fi rst responders and search and rescue teams. It 
features fi ve fl exible mounting options: handheld, 
around the neck, clipped to a belt, strapped to 
an arm and attached to a universal spline hot 
stick. The unit also features a bright LED alarm 
and 106-decibel buzzer, to notify users of the 
presence of dangerous voltage.
extech.com/DV690

Adjustable-Fit Boot

Additional features include: a slip-resistant 

NEW DELIVERIES

FRANKLIN TOWNSHIP FIRE AND EMS in Felicity, OH, took delivery of a new 
heavy-duty custom pumper from Sutphen, which is mounted on a Monarch 
chassis that has an extended cab and raised roof. The rig is powered by a 
450-hp Cummins L9 engine and an Allison 3000EVS transmission. To fi ght 
fi re, it has a 1,500-gpm Hale QMAX pump, a 1,500-gallon water tank and a 
20-gallon foam tank.
sutphen.com

The SOUTH CHARLESTON, WV, FIRE DEPARTMENT took delivery of a 
new Pierce Enforcer pumper that has a 525-hp Detroit Diesel DD13 engine 
and a TAK-4 independent front suspension. To fi ght fi re, it has a 1,500-gpm 
Waterous Midship pump and a 500-gallon water tank.
piercemfg.com

The HOWARDS GROVE, WI, FIRE DEPARTMENT took delivery of a 
Custom Fire Apparatus pumper that’s built on a Spartan Metro Star chas-

sis. The rig is powered by a 450-hp Cummins L9 engine and an Allison 
3000EVS transmission. To fi ght fi re, it has a 1,700-gallon water tank and a 

2,000-gpm Waterous CSUC20 pump.
customfi re.com
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Liza Aunkst was appointed to the 
National Fallen Firefi ghters Foundation
(NFFF) Board of Directors’ Advisory 
Committee. She is the daughter of Fire-
� ghter Michael Aunkst, of the Benedict, 
NE, Volunteer Fire Department, who died 
in the line of duty in 2005. Aunkst hopes 
to honor her father’s legacy and memory 
by giving back to the community that 
helped to build her into the person who 
she is today. After her father’s death, she 
participated and completed the NFFF’s 
Family Programs Peer Support Train-
ing and started helping with the Virtual 
Camp HAL sessions, which is a camp 
that’s offered to children ages 4–7 of 
fallen � re� ghters.

For more, visit � rehero.org.

Emergency Reporting acquired Medusa 
Medical Technologies and its EMS soft-
ware solutions, such as Siren Field User 
and Siren Web Administration. Medusa 

works with ambulance services and 
mobile healthcare clinicians to capture 
patient care information on the go. The 
Siren suite of solutions includes rapid data-
entry capabilities, real-time alerting, robust 
work� ow tools and powerful analytics that 
help to improve processes and optimize 
organizational performance.

For more, visit emergencyreporting.com.

The 2021 Air 
Systems Inter-
national Fire/
Rescue Catalog 
is available in 
print and digi-
tal forms. The 
updated catalog 
includes A i r 
Systems’ most 
popular items 

for the � re and rescue market, including 
Multi-Air command kits for breathing 

and tool air distribution, MULTI-PAK 
cylinder air carts, Tech-Rescue air cylin-
der carts, con� ned space ventilation kits, 
AIR-KADDY SCBA storage racks and the 
Air-Light portable area light product line.

For more, visit airsystems.com.

National Foam completed its � uorine-free 
foam manufacturing line expansion in 
Angier, NC. This expansion, along with 
ongoing product initiatives, is designed 
to support the growing shift to synthetic 
� uorine-free foam concentrates.

National Foam is one of the few � re-
� ghting foam manufacturers that utilizes 
a dedicated � uorine-free foam manufac-
turing line in the United States, which 
eliminates potential cross contamina-
tion from other foam concentrates. The 
synthetic concentrates are 100 percent 
biodegradable as well as GreenScreen 
Certi� ed.

For more, visit nationalfoam.com.

INDUSTRY NEWS
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The � re service has a great repu-
tation of brotherhood and of 
� re� ghters, of� cers and chiefs 

getting along. Both volunteer and career 
personnel will tell you that great relation-
ships, working conditions and friendships 
have a positive effect on the overall � re-
house atmosphere. Could this positive 
atmosphere create a negative situation?

Potential for trouble
Lt. Bessman is on duty in L-99. He is in 
the company of� ce preparing his notes for 
a company training session that he plans 
to hold with the on-duty members later 
in the afternoon. There is a knock on the 
door, and Fire� ghter Wasco enters and 
approaches the of� cer. He asks the lieu-
tenant whether the company could drive by 
the local auto parts store while it’s out. His 
wife just called to inform him that the store 
called and said the parts that he ordered 
last week were ready to be picked up.

So far, this all sounds pretty routine.
Bessman asks the � re� ghter where 

the auto parts store is located. Wasco tells 
him that the store is just a few blocks out-
side of the company’s response area.

This information suddenly changes 
this routine request into something that 
requires a much more complex decision. 
What do you believe that Bessman should 
say? Is this a “yes,” or is it a “no”?

What are the positives and negatives 
that are involved in this situation? If the 
of� cer says “yes” to this request and the 
unit leaves its response area, could this 
cause a delay in the company responding 
to an alarm at the far end of the district? 

Could the company be involved in an appa-
ratus accident outside of its area? Could 
this single decision to allow the company 
to travel slightly out of its response area 

set a precedent for future requests by other 
members? Could a battalion chief who is 
returning from an alarm observe the unit 
outside of its area at the auto parts store?

Could a “yes” to any of these ques-
tions have a negative effect on Bessman’s 
career and reputation? No need for you to 
respond. I’ll give you that answer: Yes!

What are the positive results to saying 
“yes”? The � re� ghter will be happy that 
he won’t have to pick up the parts while 
off duty. He will have the parts when he 
gets home in the morning and can repair his 
vehicle sooner. The auto parts store might 
give him a discount to promote more � re-
� ghters to shop there in the future. His wife 
won’t have to rent a vehicle to go to work.

Did you notice that all of the bene� ts 
are to the � re� ghter and all of the risks 
are to the of� cer? Please keep this in per-
spective and know that this isn’t an of� cer 
vs. � re� ghter situation. However, you also 
should look closely at the risk vs. result 
and note that the of� cer’s career could 
be affected negatively and that the worst 
result for the � re� ghter is that he might 
need to rent an automobile for a day or two.

What’s the ask?
What other types of situations can create 
similar dif� cult decisions? Could a � re-
� ghter ask an of� cer for permission to 
take a quick run down the block to make 
a bank deposit? Could the � re� ghter ask 
the of� cer to drive by the bank if the com-
pany gets a run? Could a member ask the 
of� cer whether the company may stop by 
the ball � eld that’s two blocks away from 
the � rehouse with the apparatus so one of 
the on-duty members can play for a few 
minutes until a late-arriving off-duty com-
pany member gets to the ballgame?

The situations that are discussed above 
might never happen at your � rehouse, but 
it is guaranteed that a � re� ghter will ask 
an of� cer for something similar. If you are 
an of� cer, you always should think clearly 
and consider the effect that such a deci-
sion might have on your career if things 
don’t go as expected. Ask questions before 
making any decision. Will you be break-
ing or bending department regulations? Is 
there any other way by which the request 
can be accomplished without a negative 
effect on the unit’s capability to provide 
service or on your career?

Saying “no” can be a very dif� cult 
assignment. Think about that. ■

By John J. Salka, Jr.

THE FIRE
SCENE

Did you notice that all of 
the benefits are to the 

firefighter and all of the 
risks are to the officer?

JOHN J. SALKA JR., who is a Firehouse contributing editor, retired as a battalion chief with FDNY, serving as commander of 
the 18th battalion in the Bronx. Salka has instructed at several FDNY training programs, including the department’s Probationary 
Firefighters School, Captains Management Program and Battalion Chiefs Command Course. He conducts training programs at 
national and local conferences and has been recognized for his firefighter survival course, “Get Out Alive.” Salka co-authored 
the FDNY Engine Company Operations manual and wrote the book “First In, Last Out–Leadership Lessons From the New York 
Fire Department.” He also operates Fire Command Training (firecommandtraining.com), which is a New York-based fire service 
training and consulting firm.

chiefsalka@firehouse.com
firecommandtraining.com

Connect with John

Just Say ‘No’
Some offi cers fi nd “no” the most diffi cult word to utter 
in the fi rehouse. Nevertheless, they must be prepared to 
respond in the negative.

John J. Salka, Jr., will present “Fireground 
Responsibility” and “RIT Gone Wrong” 
at Firehouse Expo. To register, visit 
firehouseexpo.com.

September 14–18, 2021
Columbus, OH

®
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Request information at firehouse.com/12391265
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HEAVY-DUTY RESCUE PUMPER

ROOM FOR MORE OF EVERYTHING 
EXCEPT DOUBT.
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FIND OUT MORE ABOUT THE 
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Preplanning Your  
Next Engine

ll too often when traveling and teaching engine company 
operations around the country, I’m amazed at the varying 

layouts of engines. Whether I’m impressed or shocked, 
I often will ask, “Why did you do this here?” or 

“What’s the purpose of that thing there?” 

By Keith Niemann

Usually, the answer is some form of, 
“This is what we were given” or “Your 
guess is as good as mine. We hate it!” 
followed with a sheepish grin.

The purchase of a new engine is a 
major expense, but more than that it’s the 
physical representation of a department’s 
commitment to its community. Citizens 
not only entrust a department with their 
hard-earned money but with their life. 
They deserve an engine that is more than 

“good enough.” The apparatus  should be 
perfect, with the sole focus of getting the 
line in service as efficiently as possible, 
which will give citizens the best chance 
at survival and at preserving as much of 
their property as is possible.

Apparatus experts
One of the first things to keep in mind 
regarding preplanning your next engine 
design is use every resource that you 

have. If your department spent seven 
figures on a new firehouse, it wouldn’t 
proceed without the services of an engi-
neer or architect. With that in mind, it’s 
amazing that a fire apparatus that can 
exceed seven figures often is designed 
with nothing more than a list of “wants” 
and a sales representative. Undoubtedly, 
a sales representative is a valuable 
resource, but it’s well worth the time to 
seek out independent apparatus experts.

Start with how lines will be stretched and how water supply is 
achieved. Then decide where to place what else must be carried, 

so as to not distract from the engine’s primary focus.

A

Design
An apparatus 

expert who knows 
regulations can 

help a depart- 
ment to identify 

problems before 
it’s too late.

Photos by Keith 
Niemann
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When we work on specifications for 
apparatus in my department, we con-
sult local experts, including Capt. Mark 
Misek (Wichita, KS, Fire Department) 
and Capt. Rick Mosher (Olathe, KS, Fire 
Department). These individuals have 
saved our department large amounts of 
money a number of times.

It isn’t uncommon to identify a defi-
ciency in a current apparatus that should 
be addressed in the next machine. Many 
times, a small change creates a domino 
effect that causes problems or neces-
sitates changes down the line in other 
parts of the apparatus that you might not 
catch until it’s too late. Having an appara-
tus expert who can recognize these kinds 
of problems and is familiar with regula-
tions that must be met before meeting 
with the manufacturer can be invaluable 
to a successful apparatus order.

When it comes to an engine, there are 
a couple of things to keep in the forefront 
when deciding how to set it up. First, don’t 
forget its mission. The engine should be 
set up to safely, quickly and efficiently 
achieve three main tasks: deploy hose-
lines in as few motions as possible with 
the least amount of variability regard-
less of fire type; get water into it; and get 
water out of it to extinguish fires in less 
than a minute from the time that the air 
brake is set. Second, everything that’s on 
the engine should be there for a reason 
and should have a dedicated place on the 
apparatus. Any option or item that’s on 
the engine that conflicts with that phi-
losophy automatically disqualifies it from 
the specification of the vehicle.

Four engine generations ago, 
our specification had walk-through 
pump panels, with the thought to get 

personnel off of the street for safety. 
This seemed like a good plan, but the 
domino effect showed up in unforeseen 
ways. Although we never had a member 
struck by a vehicle while standing at 
the pump panel, we did experience a 
number of members who slipped and 
fell while getting up and down from 
the walk-through area, including a few 
significant lost-time knee and ankle 
injuries. Furthermore, the added time 
that was necessary to get to the pump 
panel resulted in increased time from 
air brake to water flowing.

Because of the injuries, we went 
back to a side-mounted pump panel. 
Not only was the occurrence of inju-
ries eliminated, but the considerable 
decrease in wheelbase resulted in a 
significant decrease in accidents that 
happened driving to and from alarms.

Get More
®

Don’t miss these must-read 
Firehouse supplements

SUPPLEMENT
®

CLEAN CAB
A Guide to Help Minimize Your Exposure 

to Dangerous Contaminants

SUPPLEMENT
®

2019 FIRE SERVICE 
HEALTH & SAFETY REPORT

Download the full PDFs of these supplements at firehouse.com/special-content

If a future recommendation proposes walk-through pump panels, we would  
decline unless there is a way to offset the wheelbase and mitigate chances of injury.
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If a future recom-
mendation proposes 
walk-through pump panels 
on an engine, we would 
decline that specification 
unless there is a way to 
offset the wheelbase and 
mitigate chances of injury.

More food for thought: 
We pull all attack lines 
from static hosebeds off of 
the rear of the engine. Four 
generations of engines ago, 
we predominantly ran pre-
connects. We could have 
hose off of the apparatus 
with water flowing in one 
minute on all fires that 
were within the reach of 
our 200-foot preconnects. 
Issues arose when we were confronted 
with long setbacks or with fires that 
required a 2½-inch hoseline. There was 
no choice: A change had to be made.

More than a decade ago, we began 
to pull all attack lines off of the rear to 
meet our one-minute goal as well as to 
reduce the variability in stretches. All 

lines are loaded and stretched 
the same way regardless of hose 
size, setback or other factors, to 
ensure that we meet our engine 
philosophy. This meant that our 
hosebeds must be low. Thus, 
each subsequent generation of 
engine has a lower hosebed than 
the previous generation had.

Before specifying
Although an engine should be 
extremely specific for its respec-
tive department, some things 
can be looked at in all cases 
before writing specifications.

The early stages are a 
perfect time to involve an appa-
ratus architect. A broad range 
of valves, pressure governors, 

gauges and fittings, the routing of pipe 
and other small items can make or break 
an apparatus. In some cases, you are best 
spending the extra money on that pre-

Each subsequent generation of the author’s department’s engines 
had a lower hosebed than the predecessor.

Request information at firehouse.com/10061207
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mium branded gauge; with some items, 
you can save money. However, without 
firsthand knowledge from someone who 
is familiar with the products, these can 
be difficult decisions.

When seeking an apparatus archi-
tect, you want someone who personally 
used specified items in extreme environ-
ments and under high call volume—not 
just someone who will make an “edu-
cated decision.” At this price range, 
that’s unacceptable.

Along this train of thought, I recom-
mend that you take everything that you 
want to put on the engine on the floor of 
your apparatus bay. There, decide whether 
you really need each item. If the item 
doesn’t support your mission, get rid of 
it. That’s what truck companies are for.

Next, measure each item and start 
laying out compartments. Build wood 
boxes or put tape on the floor and place 
everything inside, so you know how 
much total compartment space will be 
required. There is nothing worse than 
pushing a new apparatus into the sta-
tion and finding that there isn’t enough 
compartment space or that one oddly 
shaped item doesn’t fit in any of the  
apparatus compartments.

Because the tailboard is where the 
engine earns it keep, I recommend build-

ing mockups of your hosebed out of 
wood, loading your actual hose on it and 
stretching off of it. Change your layouts, 
dividers and shapes until you find what 
works best. The perfect design allows for 
quick deployment regardless of hoseline 
size and/or the amount of hose that must 
come off to get to your destination. A 
mockup keeps you from making expen-
sive mistakes that can’t be fixed when the 
engine is complete. The mockup also can 
double as a great training prop for new 
members or for stretching inside of the 
firehouse when the weather conspires to 
keep your training indoors.

One last thing
Don’t be afraid to make changes and, 
more importantly, to admit that changes 
must be made to the specifications.

Every new generation of engine 
should be better than the previous one.

Have your crews make a gig sheet 
that notes every problem that’s found 
or something that could be a little 
better. When it’s time to start the next 
engine design process, go through 

those documents. Some items won’t 
be possible; some won’t support the 
core of the basic engine philosophy; 
some might violate NFPA standards or 
Department of Transportation regula-
tions. However, some will make their 
way into the new generation and make 
your crews more efficient at saving the 
lives and property of the citizens who 
purchased the engine for you.

KEITH NIEMANN is a 20-year veteran of the fire 
service with Wichita, KS, Fire Department's train-
ing division, assigned to Firehouse 22. As a field 
training officer, Niemann responds to all fires 
and major alarms on his shift as well as serves 
as a lead instructor, teaching hands-on skills to 
members of all ranks. He also is the president 
of the FOOLS of OZ, teaching engine company 
operations throughout the country.

Building a mockup out of wood of the hosebed on a new engine prevents mistakes that can’t be corrected after the engine is complete.

Keith Niemann will present “Getting 
the Most Out of Your Recruit Training 
Program” at Firehouse Expo. To register, 
visit firehouseexpo.com.

September 14–18, 2021
Columbus, OH

®

The purchase of a new engine is a major expense, 
but more than that it’s the physical representation 
of a department’s commitment to its community.
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here are 
numerous 
questions 
to answer 
when 

setting out to develop 
baseline requirements 
for a new engine. 
There might be a wide 
range of interests in 
what personnel believe 
is important from an 
operational perspective. 

By Tom Shand

T

Engine Company Apparatus 
Design Considerations 

The Pump Panel

This pump panel was built by Four Guys 
Fire Apparatus for the Hagerstown, MD, Fire 

Department. Note how the crosslay discharge 
piping extends to the side of the panel and how 
the arrangement of the pump throttle and relief 
valve are below the master gauges and intake 

valve controls at the lower left corner. 
Photos by Tom Shand

Consideration of the operational and training needs of the organization 
in the design of the pump panel is important for the driver.
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For example, a driver might focus 
on interior dash panel layout and wind-
shield visibility; the officer will have 
concerns about the amount of space on 
the right side of the cab and access to 
forcible entry tools; crew members will 
have opinions about the arrangement 
of rear cab seats, locations of handrails 
to permit safe access, and the height of 
crosslay and rear body attack lines.

A number of years ago, I had the 
opportunity to ride with a big city 
engine company that ran more than 
4,500 responses annually. After the fifth 
call of the morning, I sat down with the 
crew and inquired what they considered 
to be important in the design of their 
engine. I expected comments relative 
to the operational character of the rig. 
However, the response was something 
like this: “Comfortable, forward-facing 
seats, big cup holders and strong refrig-
eration,” referring to the capabilities of 
the air conditioning system. So much for 
thinking that I was going to learn about 
the vehicle’s acceleration or hear com-
ments about the lack of scene lighting.

This reinforced the idea that it’s 
vital to solicit input from those who 
are responsible for the operation of the 
apparatus. It can assist the apparatus 
committee to develop specifications that 
meet the department’s mission while also 
addressing concerns that will enhance 
the in-service time of the vehicle and 
reduce unwanted mechanical repairs.

Pump panel & piping
Once the apparatus committee deter-
mines the required fire pump and 
water tank size, the job of designing 
the pump panel and piping configura-
tion can take place. The engine com-
pany driver is one of the most impor-
tant personnel on the fireground; this 
individual is responsible for obtaining 
a continuous and reliable water supply 
and for ensuring that the first attack 
line gets water when called for. The 
layout and design of the pump panel 
is one of the most important pieces of 
real estate on the vehicle but often is 
overlooked during specification.

Many manufacturers have a stan-
dard pump panel design, to include 

piping runs and termination points 
for discharges. The location of major 
controls, such as the governor, the 
throttle, the tank to pump, the tank 
fill and the master gauges, often are in 
different areas, as determined by the 
manufacturer’s engineering staff based 
on manufacturing efficiencies and prede-
termined standard locations. However, 
the apparatus committee should specify 

the location of certain pump instrumen-
tation, suction, discharge valve controls 
and other components. The pump panel 
design on an apparatus should be laid 
out in a logical fashion that meets the 
operational needs and standard operat-
ing guidelines of the department, and the 
preconstruction conference is the time 
to review how the pump panel gauges, 
intakes and discharges will be laid out, 

The Syracuse, NY, Fire Department uses a 60-inch-wide panel to accommodate four crosslay 
hosebeds along with the cradle for the TeleSqurt boom, with a standardized layout for all of 
the instruments, gauges and controls. Note the handrail locations and the use of an aggressive 
nonslip insert on the pump panel step.

A trend is to utilize pedestal-style fire pumps that 
have compact suction and discharge manifolds. 
These can shrink the size of the panel and, when 
combined with electric valve controllers, can require 
half of the space of the traditional pump panel.
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considering the width of the pump panel 
and the degree of complexity of the 
pump system, including foam systems.

The department should include 
requirements with its bid, so the manu-
facturer will provide a detailed layout of 
the pump panel at the preconstruction 
conference for review and approval. That 
said, this documentation isn’t provided 
as standard, and in some instances, there 
is a cost to this level of detail.

The width of the pump panel affects 
the wheelbase and overall length of the 
vehicle. It can range from 38–60 inches, 
depending on the make and model of 
fire pump, the piping arrangement, 
the number of crosslay hosebeds, the 
foam system components and, on aerial 
devices, room for the cradle support. 
Although the concept should be to keep 
the pump width as compact as possible, 
consideration should be given to pump 

access for repairs and maintenance. This 
can be accomplished in several ways 
by providing removable panels for the 
left-side panel discharges, a full-height, 
vertically hinged door on the right side 
(above where the drain valves are posi-
tioned) as well as front access on custom 
chassis that are equipped with a tilt cab. 
Removeable floors can be a consider-
ation to gain access to valves and piping.

When compared with manual pull 
rod controls, or gear-operated valves, 
the use of electric valve controllers 
can reduce the size of the pump panel, 
because the manually operated valves 
require straight line runs from the panel 
to the valve. Consideration of access 
points to manually override the valve in 
the event of the occurrence of an elec-
trical malfunction might be necessary.

A trend is to utilize pedestal-style 
fire pumps that have compact suction 

and discharge manifolds. These can 
shrink the size of the panel and, when 
combined with electric valve controllers, 
can require half of the space of the tradi-
tional pump panel. If this design permits 
a department to carry more equipment or 
reduce the overall length of the appara-
tus, it might have merit. When evaluating 
this style of pump panel design, pay 
attention to the location of intakes and 
discharges and their capability to sup-
port large-capacity fire flows via multiple 
large-diameter intakes and a minimum 
of 4-inch full-flow valves and piping for 
large-diameter-hose discharges.

Intakes & discharges
The position and size of intake and dis-
charge gauges should be considered in 
pump panel design. Master gauges are 
available in 4½- and 6-inch sizes with 
different pressure ranges. This is partic-
ularly important for discharge gauges 
that the apparatus industry largely has 
standardized on smaller 2½-inch gaug-
es with a pressure range of 300–600 psi. 
There is a nominal cost difference to 
provide the larger gauges.

If a department utilizes crosslay 
or transverse hosebeds, the height 
from the ground and the clear width 
of each hosebed should be specified. 
Transverse hosebeds should be no more 
than 62–64 inches from the ground. 
Anything higher would make it unsafe 
for the crew if it needs to step up on 
the pump panel to pull and advance an 
attack line. How a department loads 
attack lines has an effect on how the 
transverse beds should be arranged as 
well as the position of the discharge 
piping. Consideration should be given 
to having the transverse bed discharge 
terminate directly under the respective 
hosebed. This location permits rapid 
extension of the line and reduces the 
friction loss in the chiksan swivel.

The pump piping and valve size for 
the attack line should be determined 
based on desired gpm target flows for 
both small- and large-caliber streams. 
When properly designed, these target 
flows can be confirmed during the final 
inspection or delivery training based on 
hose and nozzle appliances.

The Waldorf, MD, Volunteer Fire Department had Pierce Manufacturing construct this pump panel 
with a flush access panel around the steamer inlet and 2½-inch discharges. Note the location of 
the electronic throttle and relief valve below the 6-inch master gauges.
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To develop rated pump capacity, 
engines should be designed with mul-
tiple large-diameter intakes to supply 
the fire pump. Whether using front, 
side or rear suction inlets, these should 
have the capability to control at least 
two from the left-side pump panel area. 
The utilization of a power-operated 
valve that has an air bleeder and manual 
override enables the pump operator to 
control the water supply without that 
individual having to run around to the 
other side of the apparatus.

The location and length of attack 
lines depend on the response district 
that a department serves and the stan-
dard staffing for the engine company. 
Some departments rely on multiple 

preconnected attack lines, which can 
range in length from 100–400 feet, 
with static bulk beds or 2½- or 3-inch 
hoseline to fill out extended hoselays. A 
standard attack line complement can be 
integrated easily into the vehicle design.

A final consideration in the realm of 
the design of the pump panel should be 
having adequate panel and scene light-
ing to illuminate the left- and right-side 
areas of the panel. This lighting should 
be extended to the top area above the 
pump, particularly if the unit is equipped 
with a deck gun or wagon pipe. The 
reason for this: The output of the appa-
ratus manufacturer’s standard lighting 
configuration might not be sufficient to 
illuminate all of the working area.

A concerted effort
One of the greatest challenges for the 
apparatus committee is to carefully 
determine the desired panel configura-
tion that will meet the operational and 
training needs of the organization—not 
just throw all of the components into the 
smallest available space. The engine com-
pany driver has one of the most impor-
tant jobs on the fireground. Anything 
that you can do to make this person’s job 
safer and easier greatly will enhance the 
overall operation to ensure success.

TOM SHAND, who is a Firehouse contributing 
editor, is a 36-year veteran of the fire service. He 
works with Michael Wilbur at Emergency Vehicle 
Response, consulting on a variety of fire appara-
tus and fire department master-planning issues.

Request information at firehouse.com/10062914
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The utilization of a power-operated valve that has an air bleeder and manual 
override enables the pump operator to control the water supply without that 

individual having to run around to the other side of the apparatus. 
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By Jeffrey Gaskin & Greg Stone

W
Furthermore, one carefully must evaluate the hose comple-

ment, the tools and equipment to be carried and the size of the 
water tank of the pumper. These items can have a significant 
effect on the design of the body of the pumper. 

Body construction
A variety of choices exist for the construction of pumper bod-
ies. Type 304 stainless steel and aluminum are the two most 
frequently used materials in pumper body construction, while 
galvanneal steel and plastic composites are used to a lesser 
degree. However, generally speaking, each of these materials/
construction choices has its advantages and disadvantages.

Stainless steel is the most corrosion-resistant of the four 
materials, but it also is the most expensive material.

Aluminum generally is lighter but isn’t as corrosion-resistant. 
It’s the most common body material and is adequate for most 
applications in the fire service. An exception to that would be in 
areas of severe weather, where road chemicals and salt are used to 
treat roads, in which case stainless steel might be a better option.

Galvanneal steel is the least expensive of the four materials, 
but it also is the least corrosion-resistant of the materials.

Plastic composites are the most corrosion-resistant of the 
four materials for constructing pumper bodies, but they are the 
most difficult to repair in case of damage.

Pumper Bodies:  
Where Form Meets Function

The importance of the size and layout of a pumper increases 
when a department sets its sights on doing more with less.

hen preparing a specification for the purchase of a 
pumper, there are a variety of options to consider. This 
includes raw materials that are used to build the body, 
the fabrication methods and the body styles. 
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The specification of this pumper, which is at 
the “final fit” stage before its finish is applied, 

would have needed the apparatus committee to 
consider the inventory of tools, equipment and 

hose that’s desired to be carried to set the size of 
compartments. Size of compartments can dictate 

the size of the booster tank and the hosebed.
Photo by Jeffrey Gaskin

All apparatus manufacturers have their preferred meth-
ods of fabrication, although some of them offer multiple 
options. The most common methods of body fabrication that 
are offered are extruded bodies and formed bodies.

Extruded bodies are built with extrusions that form a 
skeleton frame, with like materials finishing the compart-
ment floors, sides and top on both the interior and exterior of 
the framing material. Extruded bodies require the most man-
hours in design and fabrication and use the most material 
and, thus, are heavier and more expensive than are formed 
bodies. Extruded bodies generally are considered to be the 
strongest of the body designs. These extruded bodies usually 
are placed on the apparatus chassis assembly in one piece 
and then are attached directly to the frame of the vehicle.

A formed body uses sheet material that is bent and 
welded to its desired size and shape. Formed bodies are 
mounted onto the chassis using a support structure that’s 
designed to carry the formed body structure and help to 
support the load of tools and equipment. Generally, formed 
bodies are lighter in weight and less expensive to fabricate.

Extruded bodies and formed bodies have well-estab-
lished records of success in the fire service.

Modular bodies are built with each compartment 
made as a single component most often using the formed 

Request information at firehouse.com/10063756
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fabrication methods. These individual 
components are bolted together to 
complete the apparatus body. As with 
formed bodies, modular bodies are 
mounted on the chassis using a sup-
port structure that's designed to carry 
the body structure. The advantage with 
modular bodies is that a compartment 
can be unbolted and replaced as a result 
of damage. Ultimately, the bigger decision 
that a department must make is the style 
of the body that’s desired.

Body styles
Unsurprisingly, compartment body 
styles differ significantly. Traditional 
pumper bodies have approximately 
24-inch-deep low compartments on 
both sides, approximately 12-inch-
deep high-side compartments on one 
side and a ladder rack on the other 
side. As the need to carry more equip-
ment has grown, more compartment 
space has become desirable. This has 
brought about the increased popu-
larity of rescue-style pumper bod-
ies that have approximately 24-inch-
deep compartments full height. Some 
departments have opted for a modified 
rescue-style body, with approximately 

24-inch-deep compartments full height 
on one side and 24-inch-deep com-
partments in the lower compartments 
and 12-inch-deep high-side compart-
ments on the other side.

One must be mindful that, as 
compartment space is added, water 
tank size and shape can be affected; 
hosebed design might change; ground 
ladders must be relocated from the 
side of the vehicle; and the height of 
the body might grow. As an example, 
by adding full-depth (approximately 
24-inch) compartments above the chas-
sis rails, the compartments will occupy 
the space that the booster tank and 
hosebed normally would occupy, thus 
displacing water and hose. As a result, 
the booster tank must be reconfigured 
to maintain the department-specified 
water capacity, which often means that 
the hosebed floor must be raised and the 
hose load must be stacked in a narrower 
area with a higher stack height. (More 
information in this vein is covered in 
“Hosebeds: The Domino Effect”—fire 
house.com/21143399.)

Additionally, ground ladders must be 
stored on a rack that’s above the compart-
ments or in a ladder chute that’s in back of 

the body of the vehicle, which, once more, 
potentially can affect the booster tank.

Again, prior to preparing specifi-
cations for a pumper, it’s important to 
carefully inventory all of the tools, equip-
ment and hose that will be carried on the 
vehicle. Other constraints that must be 
considered are any height limitations in 
the station or the response district and any 
overall length limitations of the vehicle. 
The combination of the equipment inven-
tory and the height and length constraints 
will dictate the style of the compartments 
that will be necessary to store equipment.

Inside storage of equipment is 
becoming more popular, particularly in 
areas where the climate is harsher and 
road chemicals are used to treat roads in 
inclement weather. This includes carrying 
ladders in chutes that are in the back of 
the vehicle. Of course, this reduces the 
space that’s available for the booster tank 
and the hose complement and potentially 
can raise the height of the hosebed.

Growth trend?
As departments try to do more with less, 
the importance of the size and layout 
of a pumper increases. The importance 
of careful planning and of exploring all 
options increases, too. Don't try to engi-
neer the apparatus. Articulate the needs, 
how much equipment/weight each com-
partment must hold, the water tank and 
hose load capacities and let the manu-
facturer engineer the apparatus.

When pumper bodies are designed with increased compartment space in mind, the apparatus 
committee must be mindful of the height constraints of the department’s fire station and 
response district and any overall length limitations of the vehicle. Photo by Greg Stone

Plastic composites are the most corrosion-resistant of 
the four materials for constructing pumper bodies, but 
they are the most difficult to repair in case of damage.

JEFFREY GASKIN of East West Fire Apparatus 
Consultants Inc. is a retired captain from the 
Scarsdale, NY, Fire Department. Throughout 
his career, he has been involved in apparatus 
acquisitions, from needs assessment through 
specification-writing. Gaskin also is a fire appa-
ratus mechanic and is certified by the Emergency 
Vehicle Technician Certification Commission in 
four areas: Fire Apparatus Inspection, Mainte-
nance and Testing (F-1); Design and Performance 
Standards of Fire Apparatus (F-2); Fire Pumps and 
Accessories (F-3); and Aerial Fire Apparatus (F-5). 
He can be reached at jgaskin@ewfac.com.

GREG STONE is a retired 33-year veteran of the 
Los Angeles Fire Department. He held the ranks 
of firefighter, engineer and captain. Stone com-
pleted his career assigned to one of the busi-
est truck companies. He also had a three-year 
assignment as the commander of the Equipment 
Engineering Unit, where he was responsible for 
the procurement of all apparatus and equipment. 
Stone currently serves as a fire apparatus pur-
chasing consultant.



Request information at firehouse.com/10063611
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By Jeffrey Gaskin

Although some consider hosebed covers inconvenient or useless, 
they’re vital for safety and protection from liability. 

H
osebed covers have been mandated in NFPA 1901: Standard 
for Automotive Fire Apparatus since November of 2005, but they 
were in use prior to that. The FDNY had them on its pumpers, 
and departments that operated in wildf ire areas utilized hard 
covers to protect hose from debris and embers.

Hosebed Covers:  
Why?

The NFPA mandate was created for 
entirely different reasons.

On Aug. 19, 2004, the Coraopolis, 
PA, Volunteer Fire Department was 
dispatched to a reported fire at approxi-
mately 2:30 p.m. While en route, after 
making a turn, a preconnected crosslay 
fell off of the right side of the engine, and 
the nozzle got lodged under the tire of 
a parked car. It stretched like the pro-
verbial rubber band and then snapped 
free. The nozzle sailed past Coraopolis 
resident Sophie Spencer, knocking over 
her birdbath and mowing down two 

hibiscus plants. Joyce Schmidt was out-
side with her 10-year-old daughter, Erin, 
and Erin’s friend, Joeylynne Jeffress. Both 
girls were struck by the nozzle on the 
right side of the face. They were airlifted 
to Children’s Hospital of Pittsburgh. 
Jeffress underwent two surgeries within 
48 hours of the accident. Erin Schmidt 
died at the hospital the next day.

This incident prompted the NFPA to 
add some type of hose-restraint mandate 
to NFPA 1901. Unfortunately, it isn’t the 
only loose-hose incident that resulted in 
the injury or death of a civilian.

Not uncommon
When researching these incidents, the 
most common phrase to describe them 
that’s found in media reports is “freak 
accident.” The word “bizarre” pops up 
periodically, and so does “rare.” The fact 
is loose-hose incidents are much more 
common than anyone who is in the fire 
service would like to acknowledge.

An 82-year-old woman was killed 
in Massachusetts and a 59-year-old 
man was killed in Ohio from injuries 
that were inflicted by loose fire hose 
that was being dragged by responding 
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apparatus. In Tennessee, large-diameter 
hose that came off of the back of a truck 
wrapped around the axle of a moving 
passenger car. This caused the driver of 
the car to lose control of the vehicle and 
to hit a telephone pole. Extrication  of 
the driver was required. In California, 
a crosslay that dropped off of an engine 
landed on the hood of a car. The impact 
of the crosslay damaged the windshield, 
and a child who was inside of the car 
was injured. In Florida and Minnesota, 
large-diameter hose falling off of appa-
ratus caused multiple vehicle accidents.

There also are many cases of 
hose coming off of apparatus (both 
responding to alarms and returning to 
quarters) in which there only was prop-
erty damage: good that nobody was hurt, 
bad because of the insurance claims that 
were filed against the departments.

There are loose-hose reports from 
virtually every FEMA zone in the coun-
try. Most of these didn’t involve injuries 
or property damage, but each incident 
could have caused one or both. The point 
is that these are not freak accidents, 
bizarre or rare: They happen often, and 
they shouldn’t be taken lightly.

Advances = accidents
When I started to research the partic-
ulars of incidents of hose coming off 
of apparatus, I noticed that incidents 
seemed to be happening more later in 
my career than earlier. I started a hunt 
for why and came up with the following.

Efforts to improve fire hose meant 
very different materials being used. 
Woven cotton outer jackets on hoses 
were replaced with woven synthetics: 
polyester, nylon, rayon or a synthetic 
blend. The weave of the synthetic outer 
jackets isn’t as coarse as their woven 
cotton counterparts. The synthetic mate-
rials are lighter, so the drag coefficient 
and the weight of the hose are reduced.

Also, the rubber sleeve that formed 
the inner liner in the hose was replaced 
with synthetics, including polyurethane, 
and brass couplings and brass nozzles 
were replaced with aluminum alloys. 
Single-jacketed rubber hose became 
the standard for large-diameter hose. 
Lighter weight and a smooth exterior 

jacket both contribute to fairly easy play-
out once the process is started.

However, the very changes that 
made hose more user-friendly also con-
tribute to accidental deployment issues, 
particularly when wind is a factor. When 
you think about it, what kept firehose in 
the hosebed without a cover? Gravity. It 
became apparent when the NFPA looked 
into the accidental deployment following 
the Pennsylvania incident that some-
thing to increase hose security needed 
to be done, and with each additional 
incident, the need was reinforced.

The Coraopolis Fire Department 
did nothing wrong by the standards 
and practices that were in place that 
fateful day, but the results of the inci-
dent still were tragic. The verdict was for 
$4.5 million. As you might expect, the 
decision was appealed right up through 
the Pennsylvania Supreme Court; the 
amount of the award was upheld at 
each step in the legal process. Can your 
department absorb that kind of liability? 

The types of hosebed covers and 
choices of NFPA-compliant hose 
restraint devices have improved since 
the NFPA first mandated them, and their 

design continues to evolve. Excellent 
articles about types of hosebed covers are 
available. For example, see “Apparatus 
Hosebed Covers Provide Added Level of 
Safety” (firehouse.com/21009412).

Do some research, talk to your dealer, 
and look at what neighboring depart-
ments have. There are choices that will 
work seamlessly with your department. 
Don’t think for a second that slighting 
hosebed covers is prudent or acceptable.

Don’t hesitate to look around at a training area. 
Some departments discard new hosebed covers.

Crosslays account for a surprising number 
of accidental deployments and injuries.
Photos by Jeffrey Gaskin

JEFFREY GASKIN of East West Fire Apparatus 
Consultants Inc. is a retired captain from the 
Scarsdale, NY, Fire Department. Throughout 
his career, he has been involved in appara-
tus acquisit ions, from needs assessment 
through specification-writing. Gaskin also is 
a fire apparatus mechanic and is certified by 
the Emergency Vehicle Technician Certifica-
tion Commission in four areas: Fire Appara-
tus Inspection, Maintenance and Testing (F-1); 
Design and Performance Standards of Fire 
Apparatus (F-2); Fire Pumps and Accessories 
(F-3); and Aerial Fire Apparatus (F-5). He can be 
reached at jgaskin@ewfac.com.
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Robust, trouble-free performance for firehouse floors and 
walls doesn’t require exorbitant expenditures.

F ire stations are operations-driven buildings. Each space within a 
station is designed for a specific function and is meant to be efficient, 
low maintenance and durable. 

By Candice Wong

Durable, Low-Maintenance

The apparatus bays of the San Jose, 
CA, Fire Department’s Station 35 have 
exposed concrete floors and exposed 

concrete masonry unit (CMU) walls. 
Concrete floors are highly durable and 

require little maintenance. The same can 
be said for walls that are constructed 

out of CMU once the CMU is sealed.
Photos courtesy of Ten Over Studio

Fire Station Flooring  
& Wallcoverings

As an architect, I am asked by clients to specify the most 
durable materials for their station. Durability can be measured 
by the years that a material is expected to last and by the mate-
rial’s capability to stand up to strenuous daily use.

The best low-maintenance materials typically also turn 
out to be the highest in quality and longevity. By definition, 

low-maintenance materials require minimal daily attention and 
upkeep. Furthermore, they tend to be natural materials, such 
as concrete, slate, clay and copper, to name a few.

Can the lowest-cost investment yield the best performance 
in durability and low maintenance in flooring and wallcoverings 
for a fire station? The short answer is yes.
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TEN OVER reflects our firm’s philosophy and our goal of giving 110% in everything we 
do. We strive to lead by example, go the extra mile, take responsibility and do the right 
thing, even when no one is looking.

Just like our first responder clients, we believe in “we before me.” We know working 
as a team improves everything we do. We go out of our way to help others succeed; we 
understand that listening, humility and empathy are some of our greatest tools. And we 
believe in the positive power of a passionate community working for the common good.

ARCHITECTURE |  LANDSCAPE |  INTERIORS |  MEDIA TENOVERSTUDIO.COM

Request information at firehouse.com/21002183 Request information at firehouse.com/11389437

The lobby of the Roseburg, 
OR, Public Safety Center 

has porcelain tile flooring. 
Porcelain tile is very 

durable, but its grout lines 
require more maintenance 

than most floors that 
are made of a different 

material.

Flooring
One of the most durable flooring types 
is terrazzo. Terrazzo flooring is formed 
using chips of marble, granite, quartz 
and glass, which are held together by 
a cement or epoxy compound. Metal 
strips are used to create sections, make 
color transitions, design decorative pat-
terns or logos, and allow for movement 
and crack mitigation. Installation typi-
cally includes a full mortar bed with 
one-half to three-quarters of an inch 
of chipped materials, which are pol-
ished to a desired slip-resistance and 
sealed to prevent staining. Once they 
are installed, terrazzo floors can take a 
lot of daily foot traffic and require only 
sweeping and wet mopping to maintain 
their appearance and cleanliness.

Although terrazzo is a durable, low-
maintenance choice for flooring, it isn’t the 
least expensive choice. Laying terrazzo tile 
involves high labor and materials costs. 
Although an argument can be made that 
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• Low-profile design requires small mounting area

• Custom colors available to match any building color scheme

Contact us today: (800) 365-3667 • (724) 385-9150
www.hormann.us • info2@hormann.us



Station Design l Firehouse l A5

terrazzo flooring has excellent life cycle 
cost value, the cost that’s incurred for 
installation can be prohibitive.

In today’s modern fire stations, we 
can find polished concrete floors used 
in place of terrazzo. An everyday slab of 
grade concrete can be transformed into 
a highly durable and low-maintenance 
polished floor. Polishing concrete floors 
involves a grinding process to a desired 
depth to expose aggregates that are used 
in the concrete mix. The deeper the grind, 
the more aggregate is exposed, creating 
a terrazzo-like look. The grinding can 
create texture and slip-resistance. Apply-
ing a concrete hardener and waterproof 
sealant protects the polished concrete 
floor from water intrusion and staining.

Adding an integral color to con-
crete floors—whether you polish them 
or not—is a great, inexpensive way to 
enhance their appearance. Integral color 
is a blended oxide pigment that comes 
in dry and liquid forms that is combined 

with the concrete mix in the truck prior 
to placement. Integral color is consistent 
throughout the entire thickness of the 
concrete slab and is fade-resistant. These 
floors should have a broom or troweled 
finish to provide a nonslip surface.

Integral-colored concrete flooring, such as 
that which is found in the apparatus bays of 
the Montecito, CA, Fire Department’s Station 
2, is fade-resistant. However, because the 
material can be slippery when wet, the 
flooring should have a broom or troweled 
finish, to provide a nonslip surface.

Request information at firehouse.com/10061154

LOCKERS & RACKS
Ready Rack offers many styles of storage 

racks and lockers for turnout gear & equipment 
including wall mounted, mobile or freestanding 

units. Our Red Racks have become the industry 
standard for properly storing your departments 

gear.
We also offer hose carts, bottle carts, SCBA 
shelves, hangers & more to keep your station 

organized and ready to respond.

Pacific Helmets
The line of Firefighting helmets from Pacific 

Helmets are led by the traditional style 
F-18. The lightweight F6 with its unique 

ratchet adjustable headband and comfort 
features. The R5SL (smoke-jumper edition), 
this fiberglass Wildland firefighting helmet 
will provide you with safety and comfort for 

many years.

EXTRACTORS & DRYERS
Ready Rack offers 2 size extractors, 22 lb and 
30 lb capacity for 4 or 6 pieces. Each of these 
are compatible with our pre-programmed soap 
dispensers to accurately dispense and meets 

NFPA 1851 requirements.

Ready Rack’s drying cabinets are a perfect 
match to our extractors with a 2 gear or 6 gear 

cabinet and meet NFPA 1851 requirements. 

800-991-2120 • https://readyrack.com/fr2103

WE HAVE WHAT YOU NEED TO 
WASH • DRY • STORE • PROTECT

We take pride in providing the highest quality products 
to meet the demanding needs of our customers.

SC PRODUCTS
CitroSqueeze® is the leading NFPA 1851 

compliant technical detergent proven safe & 
effective while cleaning your PPE and turnout 
gear. It has cleaned more than 2 million sets 

of gear with zero incident of damage.

SC14® station cleaner is a ready to use cleaner 
and degreaser that is environmentally safe. 
It is great for nearly all of your equipment 

around the firehouse.
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Another way to enhance appearance: 
acid stains, both for a polished, integral-
colored concrete floor or a plain concrete 
floor. Because acid stains penetrate the 
surface layer of concrete, they can create 
a unique, eye-catching pattern(s).

Acid stains are durable and fade-
resistant but, unlike integral color, aren’t 
consistent throughout the concrete slab. 
Concrete surfaces that are acid-stained 
can be slippery when they are wet, par-
ticularly if the stain has a high-gloss sealer.

Exposed concrete floors have different 
price points, with sealed plain concrete 
being at the lower end and acid-stained and 
integral-colored being at the higher end.

Epoxy and rubber
Epoxy flooring systems are based on 
a combination of resins and harden-
ers. When these materials are mixed 
together, the resin and hardener 
chemically react to form a rigid plastic 
material that is then applied to a con-
crete slab. Epoxy finishes take a long 
time to harden, and they can be slip-
pery when wet. Texture is needed to 
create slip-resistance. Epoxy floors are 
very rigid, so slight shifts in the foun-
dation or concrete slab could lead to 
cracks forming in the epoxy coating. 
These cracks are difficult to repair 
without recoating the floor with a new 
layer of epoxy, which is an expensive 
proposition. Epoxy flooring is in the 
medium-to-high cost range.

Request information at firehouse.com/10063208
Request information at firehouse.com/10062370

Rubber flooring, which typically is available in square tiles, is extremely durable and low-
maintenance. Square tiles can be cut into different sizes and shapes to fit within a space. 
Because rubber flooring is soft, it's perfect for exercise rooms.

www.plymovent.com

From existing stations, to new turn key facilities, Plymovent 
totally automatic start-up and disconnect source capture 
systems are the recommended method for controlling exhaust 
emissions in a station. #hookupthehose
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Rubber flooring typically is avail-
able in square tiles that can be cut into 
different sizes and shapes. It’s extremely 
durable, low maintenance and in the low-
to-medium range for costs. A softer mate-
rial, rubber is perfect for exercise rooms.

Linoleum, vinyl, carpeting
Real linoleum is made from all-natu-
ral materials, including wood flour, res-
ins, ground limestone, powdered 
cork, pigments, jute and linseed 
oil. Linoleum comes in sheet and 
tile forms. It’s a flexible material 
that’s durable and moisture resis-
tant. Although low maintenance, 
linoleum can be scratched, and it 
is higher in cost than other sheet or 
tile flooring. Modern vinyl flooring 
comes in sheet and tile forms, too. 
It’s composed of colored polyvinyl 
chloride (PVC) chips, which are 
formed into solid sheets of varying 
thickness (one-eighth inch is the 
most common thickness) by heat 
and pressure. Vinyl flooring is low 
maintenance and durable and deliv-
ers a low cost model.

In the past 20 years or so, fire 
stations have moved away from 
using carpet as frequently as they 
once did. Carpet requires daily 
maintenance by vacuuming and 
regular cleaning. It isn’t stain-
resistant, and its durability is low 
compared with that of other floor-
ing types. Furthermore, carpeting 
captures dirt and contaminates. 
Carpet tiles, also known as modular 
carpets or square carpets, are squares 
cut from wall-to-wall carpet rolls, 
which can be fitted together to make 
up a carpeted area. Carpet tiles can 
be individually replaced if there is 
staining or damage.

Wallcoverings
Durable and low-maintenance 
interior wallcoverings help to 
protect walls in high traffic and 
impact environments.

Impact-resistant drywall (gyp-
sum) panels consist of a high-density, 
mold-and-moisture-resistant, Type 
X core that’s covered both front and 

back in either heavyweight-paper facers 
or tough fiberglass mats. Once it is put 
in place, impact-resistant drywall along 
hallways helps in regard to wall finish 
longevity. The drywall material is textured 
and painted and looks like any other wall. 
This is a low-maintenance and durable 
solution for fire stations, particularly when 
impact-resistant drywall is paired with 
corner guards and wainscotting. That 

said, impact-resistant drywall is more 
expensive than conventional drywall.

Fiberglass reinforced panels (FRPs) 
are thin and flexible and made of strong 
polyester resin that’s reinforced with fiber-
glass. The panels are used on walls and 
ceilings to protect the finish, and they can 
be installed directly over drywall, concrete 
masonry units (CMUs) and other types 
of solid wall surfaces. FRPs are great for 

Request information at firehouse.com/21215626



®

For more details and entry forms visit Firehouse.com/2021sda
For questions please contact Janet@firehouse.com

Receive national acclaim for your fire station design projects with 

The awards will honor superlative work 
in the following categories:
• Career Stations (2 categories)
• Satellite Stations
• Volunteer/Combination Stations
• Shared Facilities
• Station Renovation
• Training Facilities

Entries due: July 28, 2021
Your fire station entry will appear in our 

November issue and awards will be 
presented to winning firms.

Call For Entries

This prestigious competition recognizes architects and fire departments 
for their achievements in fire station design and construction.

Eighth-AnnualEnter Today!
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use in apparatus bays, apparatus support 
spaces and restrooms. Not only is FRP 
durable and low maintenance, but its in 
the low-to-medium cost range.

CMU is made from portland cement, 
aggregate and water. As a building wall 
material, concrete offers a wide variety 
of finishes and colors. Once the exposed 
CMU is sealed—producing both the struc-
tural wall and wall finish—it provides sub-
stantial durability and low maintenance.

Full-dimensional brick, thin-brick 
veneer and structural brick blocks can be 
used as a finished wall material. Struc-
tural brick block is similar to CMU. Once 
exposed brick is sealed, the finish of the 
wall is very durable and low maintenance.

Porcelain and ceramic tile
Porcelain is made from very fine clay 
that is fired at high temperatures to 
remove moisture from the tile, which 
results in a very hard and dense tile. The 
density of porcelain tile makes it ideal 
for high traffic areas and restrooms.

Ceramic tile is made from natural 
clay, sand and water. These materials are 
molded to form tiles, which are baked 
in a kiln to remove the moisture.

Both of these materials are set in a 
full mortar bed for flooring and can be 
full or thin set for wallcovering. Porce-
lain and ceramic tile, which can be used 
for flooring and wallcoverings, are very Request information at firehouse.com/10060058

Continental’s Disinfection Monitoring Package (DMP) monitors and 

verifies that disinfection and NFPA 1851 gear-cleaning protocols are 

met during the wash cycle. The DMP, available on all Continental Gear 

Washers, helps fire departments ensure protective gear is properly 

cleaned and decontaminated — keeping firefighters safe. 

Contact us today to find out how using highly flexible Continental Gear 

Washers and Dryers can help protect your firefighters and your station’s 

expensive protective gear! 

GIRBAU
GEAR LAUNDERING SOLUTIONS 

continentalgirbau.com • (800) 256-1073

The Right 
Clean Matters

DMP

Keep Them Safe

Grant Writing Assistance | One-Touch Operation | Meets NFPA Cleaning Standards
Disinfection Options | Installation & Ongoing Local Technical Support

Refurbishing Existing 
Concrete Floors

C  oncrete floors of all types can 
be refinished easily to look as 
good as new. If you are look-

ing to renovate or replace flooring, 
you simply can remove the existing 
flooring to expose the existing con-
crete slab. Stains or polishing could 
be implemented to provide a new and 
durable surface.

The existing concrete should be 
fine to stain as long as all glues, 
paints, oils, grease, sealers, waxes or 
anything else that would prevent the 
stain from soaking into the pores of 
the concrete are removed. Hardening 
and sealing is recommended for all 
newly exposed concrete floors.

CANDICE WONG, LEED AP, is a principal at Ten Over Studio, San Luis Obispo, CA, where she 
leads the Public Safety Studio. She has dedicated the past 23 years of her career to helping 
first responders to live and work in operations-driven, holistic, comfortable facilities. Wong is 
a leader on how to marry good design, strong technical documents and sustainable solutions.

durable. However, because tile has grout 
lines, it is high maintenance. The cost 
range of porcelain and ceramic tile goes 
from low to high. The color and finish of 
tile is what dictates pricing.

When working through all of these 
choices with your architect, you can evalu-
ate the benefits and challenges of each floor-
ing and wallcovering material in regard to 
your budget and operational needs.   
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COVID-19 has become the leading cause of first responder line-of-
duty deaths since the pandemic began early in 2020. Although first 
responders are at an increased risk for contracting COVID-19 during 
response calls, mitigating the risk of spread as much as possible while 
they are at “home” in the firehouse is vital. 

A station’s HVAC system can combine with media filters, 
ultraviolet lights and bipolar ionization air cleaners to provide 

significant protection against the coronavirus.
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Thankfully, there are measures that 
can be taken to improve the air quality 
within firehouses and to potentially reduce 
firefighters’ exposure to COVID-19 as well 
as other viruses and bacteria.

Proper ventilation and filtration in the 
heating, ventilation and air conditioning 
(HVAC) system is the first line of defense. 
The good news is that, after the discovery 
of sick building syndrome in the 1980s, 
the American Society of Heating, Refrig-
erating and Air-Conditioning Engineers 
(ASHRAE) implemented standards for 
indoor air quality that mechanical engi-
neers must follow when they design a 

station’s HVAC system. However, the 
implementation of additional methods 
in a station’s HVAC system provides the 
potential for a mechanical engineer to 
further improve air quality and to miti-
gate the risk of exposure to COVID-19.

Relative humidity
Maintaining a relative humidity (RH) 
between 40 percent–60 percent lim-
its the range in which viruses and bac-
teria thrive. That said, if a department 
wants to keep a station at low RH, when 
designing a new station or modifying an 

existing HVAC system, the architectural 
and engineering team must be consulted.

Although ventilation is essential to 
providing healthy air quality, ventilating 
a building means that an HVAC system 
is less energy efficient. If fresh air con-
stantly is brought in from outside, that 
air must be constantly heated or cooled 
to meet indoor thermal comfort levels. 
A balance between efficiency and air 
quality is required. Therefore, a build-
ing is designed for typical temperature 
and humidity setpoints. Without the 
involvement of the architectural and 
mechanical engineering team, there’s 
a risk that the system will be taxed or 
excess moisture will be created.

Low RH also can influence infection 
risk, so in certain climates or at certain 
times of the year, humidifier systems may 
be put into use to ensure that the RH level 
is in the 40 percent–60 percent range.

The goal of HVAC design for a fire 
station should be making firefighters 

The first line of defense against airborne 
viruses in the fire station is its HVAC system. 
In certain climates and at certain times of 
the year, a system’s capability to regulate 
humidity to a range of 40 percent–60 percent 
can increase HVAC’s effectiveness. In settings 
in which members congregate (left), UV-C 
lighting can be added for more protection 
against viruses, including COVID-19.
Images courtesy of BRW Architects

Maintaining a relative 
humidity between 

40 percent–60 
percent limits the 

range in which viruses 
and bacteria thrive.

Celebrate every holiday and special event in your community with  Oelo’s 
permanent color-changing holiday lighting. Create ANY color combination  
to support hometown teams, bring awareness to your important causes  
and observe your favorite holidays. Our durable commercial-quality  
lighting options are perfect to design into your new or existing fire station.

Make your firehouse 
feel like HOME.

A S ISTER COMPANY OF SUPER VAC    |    V IS IT OELO.COM/MUNICIPAL-BUILDING-FIRE-STATION-DESIGN TO LEARN MORE.

Request information at firehouse.com/12241541
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physically capture particles, such as 
large viruses, dander and pollen, from 
the air and keep them from entering 
a ducting system. MERV (minimum 
efficiency reporting value) filters come 
in numerous grades of filtration; the 
higher the MERV value, the tighter 
the weave of the filter and the small-
er the particles that it can catch. The 
coronavirus is small enough that only 
the highest numbers of MERV filters 
(MERV 14 and greater) can filter it. 
HEPA (high efficiency particulate air) 
filters capture much smaller particles 
than do MERV filters but also fur-
ther reduce the air that flows through 
them. Filters that are too thick for 
HVAC units can create a negatively 
pressurized space, which means that 
the pressure that’s inside of the room 
is less than that which is outside. In 
such a circumstance, air will be drawn 
in from outside. (If you ever opened 
the door to a room and then anoth-
er one slammed close, you witnessed 
negative pressure. Air rushed into the 
room, which pulled the door on the 
opposite side closed.)

In a fire station, creating a nega-
tive pressure could pull contaminated 
air from the apparatus bays into the 
firefighters’ living areas.

Before popping a filter over your 
vents, contact an HVAC specialist to 
ensure that the HVAC system’s blower 
has the power that’s needed to push 
air through the MERV or HEPA filter.

Ultraviolet lights
Air cleaners that utilize ultraviolet 
(UV) light inactivate, rather than cap-
ture, viral, bacterial and fungal organ-
isms. They do this by damaging their 
DNA. UV-C wavelength light—100–
280 nanometers (nm)—provides the 
most germicidal effect, with 265 nm 
being the optimum wavelength.

These lights are placed within 
the air handling unit of an HVAC 
system and can be used to inactivate 
pathogens in the airstream or on a coil 
surface. The length of time that the air 
is exposed to the ultraviolet light as 
well as the intensity of the lamp affects 
the capability of the UV light to kill 

comfortable and keeping them healthy 
without causing moisture damage to the 
building in the process of that.

Once ventilation and RH are properly 
maintained, filtration and purification 
can reduce the spread of airborne viral 
particles. Although research still is being 
conducted to determine the effective-
ness on the novel COVID-19 virus, the 
following three methods are included in 

the “Core Recommendations for Reducing 
Airborne Infectious Aerosol Exposure” 
from ASHRAE’s Epidemic Task Force.

Media filters
The first and most simple to understand 
of the three methods are media filters. 
These filters, such as MERV and HEPA, 
can be placed over return air grilles or 
be part of an HVAC unit. Media filters 

WWW.BRWARCH.COM

R E C O G N I Z E D
LEADERS IN 
FIREHOUSE 
D E S I G N

■ ADMINISTRATION BUILDINGS
■ CENTRAL & SATELLITE FIRE STATIONS
■ DECONTAMINATION BUILDINGS
■ DISPATCH CENTERS
■ EMERGENCY OPERATIONS CENTERS
■ EXISTING FACILITIES ANALYSIS
■ MAINTENANCE SERVICE BUILDINGS
■ SAFETY EDUCATION CENTERS
■ TEMPORARY FACILITIES
■ TRAINING FACILITIES AND MASTER PLANS

FIRE FACILITIES

Request information at firehouse.com/12141215
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the pathogens on-the-fly as they pass 
through the irradiated zone.

Ultraviolet lights can be retrofitted 
to existing systems but must be replaced 
every 9–12 months, even if they haven’t 
“burned out.” The ultraviolet lights typi-
cally lose about half of their germicidal 
effectiveness after 9,000 hours of use.

In a congregation setting or other 
high-risk area, such as a day room, a 
training room or a treatment room, 
UV-C fixtures can be mounted at a 
height greater than seven feet to prevent 
direct exposure. Portable UV-C lights 
can be utilized for surface decontamina-
tion. However, with either of these meth-
ods, it’s important to note the dangers of 
direct exposure to UV-C rays. They can 
cause skin burns and damage eyes as well 
as degrade equipment or furnishings. 
Some ultraviolet lights produce ozone 
as a byproduct, which can cause throat 
irritation and chest pain and impair lung 
function. Talk to a professional before 
using a UV-C light.

Bipolar ionization
Another type of air cleaner is bipolar 
ionization. The bipolar ionization sys-
tem is inserted into ductwork and cre-
ates molecules that have both positive 
and negative ions. (To better under-
stand how this process works, imag-
ine rubbing a balloon to create static 

Air passes 
through 
a bipolar 
ionization 

system in the 
building’s
ductwork.

Positive and 
negative ions are 

produced that
travel through 
the air stream 

looking to attach 
to particles of

opposite charge.

OH (Oxygen-Hydrogen)
radicals are formed

when the ions attach 
to proteins that 

protrude from the 
membrane of viruses, 
bacteria, and germs.

As they divide to
reproduce, the OH

radicals steal 
lifesustaining 

hydrogen from the 
bacteria, virus, or 

germ and return to
the air as water.

The destroyed
proteins leave 

holes in the 
membrane, 

inactivating the
bacteria, virus,
or germ on the
molecular level.

As a result,
the air is 
purified,
and the 

damaged
particle is unable 
to infect a person 
even if it enters 

the body.

Bipolar ionization air cleaners are more 
effective against particles, pathogens and 
gas molecules than HEPA filters.

electricity and then watching the balloon 
stick to a wall.) These move through the 
air stream and attach to particles, patho-
gens and gas molecules, at sizes that are 

smaller than that which even a HEPA 
filter can catch. Once the particles start 
to bond, they either become too heavy 

Continued on page A15
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Request information at firehouse.com/21163359

NORTH MANKATO
225 BELGRADE AVE
N. MANKATO, MN 56001

HOPKINS
1040 SIXTH STREET S.
HOPKINS, MN 55343

www.bruntonarchitects.com       507-386-7996

Media Filter RatingsLower Efficiency Higher Efficiency

MERV 11-12

Captures 65-80% of particles 
1-3 microns in size (e.g. lead 
dust, vehicle emissions)

MERV 13-15

Captures 50-85% of particles 
0.3-1.0 microns in size 
(e.g. smoke, exhalation droplets)

MERV 16

Captures 95% of particles 
0.3-1.0 microns in size (e.g. 
smoke, exhalation droplets)

HEPA Filter

Captures 99.97-99.9995% 
of particles 0.3 microns in 
size (e.g. bacteria, viruses)

Day surgery, general surgery, smoking lounges Low-level nuclear, 
cleanrooms, laboratories

Low to Moderate air pressure required Moderate to Heavy air 
pressure required

Heavy air pressure required,  
using a stronger fan

Superior residential,  
better commercial

Applications

Air-pressure requirement

Request information at firehouse.com/10063598
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HONOR your BRAVEST 
with a Bronze Monument

As with the other purifiers, stand-
alone bipolar ionization units can be used 
in individual rooms. However, because the 
bonded particles are free in the room, they 
are pulled to the floor or other horizontal 
surfaces and can then be stirred up and 
recirculated into the air. Some bipolar 
ionization products can create harmful 
levels of ozone. As with the other methods, 
ask a professional for guidance.

Access the experts
Work closely with an architect/mechan-
ical engineer who stays up to date on the 
latest research. (ASHRAE’s Epidemic 
Task Force works to keep design pro-
fessionals abreast of standards and best 
practices regarding COVID-19.) First 
responders are a department’s most 
valuable asset. Everything must be done 
to ensure their safety while on duty.    n

to float in the air or big enough that 
they can be extracted from the air with 
a media filter.

In addition to making contaminants 
easier to catch in media filters, the bipolar 
ionization process helps to inactivate 
viruses, bacteria, germs, odors, etc. OH 
(oxygen-hydrogen) radicals form when 
the ions attach to the proteins that pro-
trude from the membrane of the virus. 
As they divide to reproduce, the OH 
radicals steal life-sustaining hydrogen 
from the virus and return to the air as 
water. The destroyed proteins leave holes 
in the membrane, inactivating the virus 
on the molecular level. As a result, the 
air is purified, and the virus can’t infect 
a person even if it enters the body. This 
chemical reaction of bonding neutralizes 
the pathogens and even helps to eradicate 
odors, such as smoke smells, or VOCs 
(volatile organic compounds).

Many bipolar ionization systems can 
be retrofitted. A few units have sensors 
that show the level of contaminants, tem-
perature and humidity that’s in the air.

Request information at firehouse.com/10061742

RAY HOLLIDAY, AIA, ASLA, LI, is an associate 
principal at BRW Architects (Dallas, TX) and stu-
dio director of the College Station, TX, office.

PERI SUTTON, Assoc. AIA, LEED AP BD+C, is 
an associate with BRW Architects who has 
designed firehouses since she joined the firm 
in 2007. She holds a Bachelor of Environmen-
tal Design and a Master of Architecture from 
Texas A&M University.

DIANNE JONES joined BRW in 2008. She coor-
dinated the design and construction of 29 
firehouses. Jones holds a Bachelor of Envi-
ronmental Design from Texas A&M University.

A       temporary and simple solution 
that some businesses use to 
improve the quality of indoor air 

is purchasing stand-alone HEPA filter air 
cleaners. These portable units, which 
can help to filter air in a single room, 
range in price from $200–$900. A large 
room might require more than one unit, 
so be sure to read the coverage area 
that’s recommended by the manufac-
turer. Also, remember that these units 
can be loud, so look for one that has a 
lower decibel rating.

Portable HEPA  
Air Cleaning

Continued from page A13
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The costs of a new ground-up structure to house all of the 
Cy-Fair Fire Department’s functions were unmanageable. 
Enter the alternative: Renovation of an existing structure.

After historic Hurricane Harvey in 2017, a 
Houston-area fire department was looking 
for a better way to organize its emergency 
response for major events. At that point, it 
would have been difficult to imagine plan-

ning for some of the coming challenges: COVID-19, a record-
shattering season for named storms in the Gulf of Mexico, 
and an historic and debilitating Texas winter freeze. 

The headquarters and 
operations center of the 
Cy-Fair Fire Department 
in Harris County, TX, was 
created out of what was a 
mattress warehouse. The 
conversion cost about half 
of what new construction 
would have required. The 
facility is piquing the interest 
of other departments in the 
region that have construction 
projects on the horizon.
Photos by Geoffrey Lyon

A Warehouse Becomes an 
Emergency Response Asset

By Justin Myers 
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Even more difficult to imagine would have been that an 
abandoned mattress warehouse would provide the means to 
successfully navigate each of those extreme events. This is the 
story of the new headquarters and operations center of the 
Cy-Fair Fire Department (CFFD).

“It was amazing,” CFFD Fire Chief Amy Ramon says about 
her department’s improved capability to organize in response to 
the extreme winter storms that swept much of the country (and 
particularly Texas) in February 2021. CFFD serves northwest Harris 
County in Texas. “It was the smoothest a response has ever gone.”

Ramon specifically mentions the usefulness of kitchenette 
and break-out areas, the ability to spread out during meetings, 
and areas for emergency personnel to take breaks and naps in 
private as some of the benefits that the department’s new facility 
provided during the winter freeze event compared with other 
facilities that were used during previous emergencies.

In 2020, preparation for Hurricane Laura similarly dem-
onstrated the flexibility and adaptability of the new operations 

center, providing abundant temperature-controlled space 
where specialized equipment, food, supplies and bed space 
were available at a single location. This kept all necessary 
personnel together for improved collaboration, rather than 
dispersing and cramming them into different stations across 

the department. The multifunctional facility also houses 
building maintenance and vehicle maintenance departments, 
which means virtually any possible issue that emerges during 
an emergency can be addressed on-site.

The operations center, which opened in spring of 2020, 
is a replacement, enhancement and combination of several 
separate, stand-alone facilities that previously were used by 
the department. These facilities included: two administration 
buildings, each of which housed different department chiefs; 
a maintenance shed; a shared operations center; and a backup 
dispatch operation that ran out of a fortified trailer.

During Hurricane Harvey, the department’s base of opera-
tions had to be located on the campus of a community college. 

Request information at firehouse.com/12355219

With everything under one roof, the department's emergency  
operations can function seamlessly and integrate with all other 

administrative and logistical divisions.
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That meant that specialty response equip-
ment had to be coordinated outside of 
the department. Today, with everything 
under one roof, the department’s emer-
gency operations can function seamlessly 
and integrate with all other administra-
tive and logistical divisions.

“It’s not a fire station, but it is still a 
first response facility,” Ramon says of the 
operations center. “Now we don’t have to 

run through a third party, so the facility 
becomes a specialty operations station.”

In all, the facility provides nearly 
100,000 square feet of climate-controlled 
administrative offices, a backup emer-
gency dispatch, a data center, fleet main-
tenance, fleet storage, a district emergency 
operations center, an emergency supply 
warehouse, fitness facilities, a large public/
meeting room and several training class-

rooms. Other spaces include equipment 
storage, tool storage, emergency simula-
tion training rooms, SCBA fill station and 
bottle storage, break rooms, kitchenettes, 
locker rooms, EMS supply and a room 
that’s dedicated to whole-building UPS 
(uninterruptible power supply) battery 
backup. Site amenities include secure 
fencing and parking areas, a fueling sta-
tion, a draft pit and designated parking 
for visiting apparatus. Together, these 
coordinated functions make it an entirely 
unique facility among emergency response 
entities in the greater Houston region.

Option to new construction
What does all this have to do with 
an abandoned mattress warehouse? To 
put it in one word: Everything. When 
needs were starting to be identified for 
another department facility a few years 
ago, building a new ground-up structure 
of the size that was required to house all 
of the department functions couldn’t be 
considered because of cost constraints. 
Instead, initial plans for a new fleet 
maintenance building and for a reno-
vation to the existing administration 
building were developed.

That is when the department and its 
source for publicly taxed funding, the Har-
ris County Emergency Services District 
No. 9 (HCESD9), began to think outside 
of the box to better serve the residents 
and businesses of their 164-square-mile 

The warehouse’s floor slab wasn’t adequate for heavy apparatus. It was replaced with an 8-inch-thick, reinforced concrete slab. Continuous 
rigid insulation was applied to the interior surface of the concrete walls to permit climate-control of the office area and vehicle storage area.

The facility’s large training rooms, which are expected to be used for regionwide trainings and 
public CPR classes when COVID-19 restrictions are lifted, allow for socially distanced training 
during the pandemic.



Station Design l Firehouse l A19
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Whether it’s facility upgrades, new construction, or rehabilitation;
our award winning designs for fire and public safety facilities are

executed to achieve responder health and well-being, gender equity,
security, resiliency, sustainability, and functionality.

866.970.6535 h2m.com

QUALITY RESPONSE DESERVES QUALITY DESIGN

coverage area. As soon as the vacant mattress warehouse was 
identified just a few blocks down the street from the department’s 
existing administration building, the HCESD9 commissioned 
a comprehensive, multidisciplinary feasibility study.

The study included full input from a team of design profes-
sionals, engineers and construction personnel, culminating in 
a 163-page report that outlined building systems, recommen-
dations, design options, site analysis and cost estimations for 
adaptive re-use of the warehouse. The results were encouraging. 
A renovation of the existing structure with approximately 35,000 
square feet of new building additions could be achieved for 
roughly half of the cost of a full new construction.

Part of what made the math work is that the site already 
was developed with existing utilities and storm drainage. Often, 
the range of costs in developing a new site sometimes hinges on 
unforeseen site conditions, which can influence project costs 
significantly. Already developed, this project’s site, the building’s 
concrete shell and sufficient roof height to accommodate mez-
zanine space added up to an extremely cost-efficient solution.

Converting the concrete box
Several key design and construction ideas were implement-
ed to allow the existing structure to adapt for emergen-
cy operations, logistics and administration. In addition to 
building functionality, design elements that were considered 
included aesthetics, energy efficiency and cost effectiveness. 
Modifications and adaptations that were considered included:
• The existing floor slab wasn’t adequate for heavy fire appa-

ratus; although the piers, walls and roofs of that portion of 
the building were maintained, the slab was replaced with an 
8-inch-thick, heavily reinforced concrete slab; savings and 
environmental benefits are realized through the embodied 
energy that’s preserved in the existing building elements.

• All of the existing exterior concrete tilt-walls were insulated 
with continuous rigid insulation that was applied to the interior 
surface; this allowed the office area and vehicle storage area 
to be climate-controlled without sacrificing energy efficiency; 
the large fleet storage and maintenance service bays also are 
equipped with high-volume, low-speed fans, exhaust fans 

A renovation of the existing structure with approximately  
35,000 square feet of new building additions could be achieved for  

roughly half of the cost of full new construction.

Request information at firehouse.com/10182811 
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Request information at firehouse.com/10061832

and carbon-dioxide-sensor-driven 
automatic exhaust-removal systems; 
the offices are separated from vehicle 
storage and maintenance areas by a 
transition zone that has “airlock” ves-
tibules to prevent harmful carcinogens 
from entering administrative spaces.

• The existing concrete tilt-wall structure 
is used as a backdrop for dramatic 
new design features; they highlight 
the functionality and economic sense 
of re-using an existing structure while 
bringing civic pride in an aging indus-
trial district of the community.

• The gray concrete walls of the build-
ing largely were left intact; bright red 
accents are used to activate the long 
walls; a large vegetation screen wall is 
placed near the entry to allow vegeta-
tion to grow as if on the building; this 

The gray concrete walls of the former mattress warehouse largely were left intact, which 
contributed to the functionality and the economic sense of re-using the existing structure as 
well as bringing civic pride to an aging industrial district of the community.

The project was developed in close coordination with vehicle-maintenance 
distributors and vendors for the design and integration of fuel systems, 
exhausts systems, lifts, a lube system, piping, shelving, waste oil, etc.
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complements the simple and natural 
landscaping that’s around the site.

• The project was developed in close 
coordination with vehicle-mainte-
nance distributors and vendors for the 
design and integration of fuel systems, 
exhausts systems, lifts, a lube system, 
piping, shelving, waste oil, etc.

• Building materials for new addition 
areas include concrete tilt-wall with 
masonry accents, storm-rated and 
impact-resistant curtain-wall glazing 
systems and a PVC membrane roof 
that’s warrantied for 30 years; the PVC 
membrane roof provides a reflective 
finish, which combats heat gain; energy 
costs are reduced further by the utili-
zation of LED fixtures throughout the 
building and site lighting.

The facility’s changes also benefit 
the community in ways other than just 
improved emergency service. The large, 
multipurpose meeting room at the public 
entrance can be used for myriad com-
munity functions. Community pride 

is evident in the entry lobby, where a 
large map of the emergency district is 
displayed across the interior partition, 
highlighting the location of each of the 
neighborhood fire stations that are oper-
ated by the department.

Exterior to the building, the upper 
glazing that’s around the prominent 
corner addition of the facility is designed 
with integral images of emergency 
response scenes from the department. 
This provides a direct visual connection 
to the public service that the department 
provides to the community.

More potential
The future of the new headquarters 
and operations center is anticipated to 
further expand the building’s versatil-
ity. The large training rooms already 
allowed for training of all department 
personnel while observing social dis-
tancing during COVID-19. Once 
restrictions are lifted, the same spaces 
can accommodate regionwide training 

opportunities for outside personnel 
and for CPR classes for the public.

Ramon says that with full emergency 
standby power put in place, a communi-
cations tower and dispatch capabilities, 
the facility also might continue to provide 
backup dispatch opportunities for nearby 
fire departments, just as it did during a 
lightning storm in July 2020.

“All the other departments in the 
region are coming to see what we’ve 
done to model their planned facilities 
into something similar,” Ramon says.

After all, as they say, imitation is the 
sincerest form of flattery.

Request information at firehouse.com/10062008 Request information at firehouse.com/10287866

™

www.doorengineering.com/fm

Contact us today to upgrade your 
apparatus bay doors and safety features.

Hinge Guards
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JUSTIN MYERS is an award-winning licensed 
architect and managing partner for Martinez 
Architects (Houston, TX). He specializes in 
fire department facility design. Myers has 
presented various training seminars to fire 
department personnel at national and state 
design conferences. He earned a bachelor’s 
degree in journalism from the University of 
Utah, graduating magna cum laude. Myers 
received a Master of Architecture from Uni-
versity of Utah.
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Fire Stations and the Safety Officer

Of course, one may argue that the trend for more emphasis on decontamination 
was the result of more research that showed the increase of the likelihood of firefighters 
contracting cancer. Regardless, the bottom line is that there is adequate information 
to demonstrate the importance of these functions. To improve, organizations are 
turning to their health and safety officer (HSO) for information, recommendations 
and counsel regarding approaches and options. This requires HSO involvement in 
station usage—and it also should include assistance in station design.

The situation also requires action that’s driven by the medical profession, which 
considers itself a practice, and science, which never is final. Departments must stay cur-

T

PANDEMIC ,

Getty Images/arturogi

When the tones drop and firefighters leave the firehouse, 
they must be confident that they will be offered the best 

protection possible when they return.

he fire service must continue to comprise 
flexible organizations that adapt and adjust as 
more information about the profession emerges 
and society changes. Because of COVID-19, fire 
departments have taken a different approach to 
decontamination and sanitation and have renewed 
their commitment to universal precautions. 

By Richard Marinucci 

The
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the less space and fewer options that are 
available to implement necessary poli-
cies and procedures. When designing 
fire stations, there must be foresight 
that there will be future needs that don’t 
exist today. No one who constructed a 
fire station in 2015 put in precautions to 
address a pandemic, but you could poll 
anyone who was part of developing a fire 
station 5 or 10 years ago about what they 
would do differently, and you probably 
would get some responses.

Members of a department who 
respond as part of a hazmat team 
probably set the standard regarding 
decontamination and the establishment 
of Hot, Warm and Cold Zones. This 
has been extended to the fireground 
and, essentially, all emergencies. More 
recently, the concept has become a 
part of fire stations. Some variations 
are needed for a virus that’s spread 
through the air regarding an evalua-
tion of the Hot, Warm, and Cold Zones 

rent on guidelines that are issued by 
the Centers for Disease Control and 
Prevention (CDC) and on direction from 
local health directors and their medical 
control directors. That said, as guidelines 
are released, they must be interpreted. 
Don’t discount that there are elements 
of politics to be considered—locally, on 
a state level and nationally.

The good news for most departments, 
particularly those that provide EMS ser-
vice, is that they have been committed 
to infection-control programs for a 
long time. One may even argue that 
firefighters pay more attention to 
safety considerations in conjunction 
with their EMS responsibilities than 
they do on the fireground. The use 
of universal precautions has become 
somewhat second nature.

In the case of COVID-19, addi-
tional steps must be taken. Although 
the circumstances that are presented 
on the emergency call dictate the level 
of protection, the infection rate of this 
virus requires an approach by which 
all incidents must be considered a 
potential threat of transmission. To 
move this a step further, the precau-
tions must be taken all the way back 
to the fire station. This is necessary so 
that the hazard isn’t brought to the fire 
station and maximum protections are 
afforded to the responders and others 
who weren’t on scene.

Beyond the obvious
Prior to when the COVID-19 pan-
demic struck, the fire service was 
improving operations with respect 
to decontamination and sanitation. 
However, the factors that are related 
to the pandemic necessitated a re-
evaluation of operational issues.

Nevertheless, there still are things 
that can be learned from history and 
past practices. These can come from 
one’s own department, other depart-
ments or agencies that have similar 
challenges. Some of the elements that 
are learned would lead one to conclude 
that most, if not all, existing fire sta-
tions have challenges that make some 
of the necessary actions difficult to 
put into place: The older the station, 

Made in the U.S.A.

NO HOSES 
HANDS FREE

AIRVAC 911  
Engine Exhaust  
Removal System

GS-07F-0437M
800-540-7264 

airvac911.com

For a Free Proposal Contact Air Vacuum Corporation
Over 25 Years Protecting First Responders

Request information at firehouse.com/10059328
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in stations. Again, depending on the 
age of the fire station, there might be 
some limitations on how this concept 
is implemented. However, for those 
who are looking at new fire stations, 
decontamination and Hot/Warm/Cold 
Zones must become part of the discus-
sion very early in the conceptualization 
of the station. Unfortunately, this won’t 
be universally accepted, because there 
is an associated cost. Therefore, HSOs 
must become well-versed in the reason-
ing and justification. The good news is 
that there are many fine examples and 
plenty of information available.

Multiple ‘workspaces’
Producing a safe working environ-
ment depends on keeping known haz-
ards out of areas that are unprotected 
and where PPE isn’t utilized and reg-
ular living occurs. This applies to the 
isolation of carcinogens and novel 
viruses alike. Elements that must be 
considered include showers, gross 

decontamination methods and built-
in features, such as negative pressure 
rooms that help to isolate hazards. 
Managing the process is important. 
You must know what contaminations 
are entering the station and the best 
way to protect firefighters while elimi-
nating the hazards. Simple action, such 
as gross decontamination, followed by 
showers to remove toxins from fire-
fighters, might be all that’s needed. In 
cases where the contaminants must be 
disposed of properly, systems must be 
established: Not everything should be 
flushed down the sewer.

Because stations function as living 
spaces, they are set up to accommodate 
those who live there, but some of the 
changes that are needed consider social 
distancing, the wearing of masks, locat-
ing decontamination stations in various 
parts of the station and regularly wiping 
down surfaces. Departments might have 
sprayers, more disinfectant products 
and larger supplies of PPE, including 

gloves, masks, eyewear and gowns. This 
requires finding storage space, which 
isn’t always an easy task in cramped 
fire stations. So, again, those who are 
looking to construct new stations must 
anticipate that the future will require 
more space from some emerging or 
unknown change in operations.

The HSO must be a vital cog in the 
development and updating of depart-
ment policies and procedures. This is 
more challenging with invisible viruses 
that can be transmitted unknowingly. 
Besides the usual decontamination 
procedures, the organization needs 
policies that perform symptom checks 
that include temperature checks and 
sign-in sheets. In some states, these 
policies might be a requirement of 
the Occupational Safety and Health 
Administration. Depending on the 
layout of a station, its size and the 
location of entry/exit points, acceptable 
patterns for people to enter and exit 
might need to be established.

Request information at firehouse.com/12089092
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Right people, right messages
Firefighters generally are logical, but 
they also can have a cynical side. Many 
will look at an issue or a challenge and 
compare it with the suggested solution. 
If it makes sense, they will comply. If 
it is against their common sense, they 
will question the actions. Of course, the 
department, shift, station culture and 
peer pressure factor into this.

Department actions, including poli-
cies and procedures, must make sense and 
comply with sound recommended prac-
tices. As the science evolves, so must the 
organization. Departments that don’t pay 

attention soon will find that members will 
take their own steps for their protection. 
This might or might not align with the 
wishes of the department. The best way 
to ensure that department actions make 
sense and comply with sound practices 
is to have the right people in charge and 
to make sure that the right messages are 
delivered. There is no doubt that the fire 
service is getting more complex across the 
board and that new responsibilities are 
added seemingly every day. The pandemic 
adds to the complexity. Departments must 
utilize their resources, including the HSO, 
who has an interest in the well-being of 

the personnel and will commit the energy 
that’s needed to complete every assign-
ment. An HSO’s work has become vital 
in protecting what everyone agrees is 
the most valuable resource: their people.

As new threats continue to be added 
to the old ones, someone must stay on 
top of the emerging issues. Certainly, 
creating as safe a workspace as possible 
for firefighters falls into that realm. When 
they leave the comfort of the station to 
go take care of a problem, they must 
know that when they return to their home 
away from home they are offered the best 
protection possible.

Richard Marinucci will moderate the 
"Health Safety Officer" pre-conference 
workshop at Firehouse Expo. To register, 
visit firehouseexpo.com.

September 14–18, 2021
Columbus, OH

®

RICHARD MARINUCCI has 44 years of experience in the fire service. He served as chief of department 
for more than 32 years. Marinucci currently serves as the executive director of the Fire Department 
Safety Officers Association. He is a past president of the International Association of Fire Chiefs and 
served as acting chief operating officer of the U.S. Fire Administration while serving as senior advisor to 
the FEMA director. Marinucci is on the faculty for Eastern Michigan University School of Staff and Com-
mand. He authored the "Fire Chief’s Guide to Administration and Management" and was the editor of the 
7th Edition of the "Fire Chief Handbook." Marinucci was the national program manager for the Everyone 
Goes Home program of the National Fallen Firefighters Foundation from 2008 through 2011. He was 
awarded the Ronny Jack Coleman Leadership Legacy Award from the Center for Public Safety Excel-
lence in 2013. Marinucci earned a Master of Science from Eastern Michigan University and Bachelor of 
Science degrees from Western Michigan University, Madonna University and the University of Cincinnati.
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• Reduce Response Times
• Ramped Cardiac Kind Tones
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The First-In Fire Station Alerting System is an affordable and scalable 
system designed to be used in any size department.
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EXTREME Fire Stations — the solution you’ve been looking for



OPTION 1 OPTION 4OPTION 3OPTION 2

We design, 
build, deliver and install full 
service, relocatable fire stations.

Until now the common solutions for micro–stations, temporary, replacement or transitional fire
stations has included everything from stressed fabric buildings, to converted single family homes. 
Chiefs, firefighters, communities and administrators are looking for a better way. 

Most agree – the EXTREME Fire Station is the 
answer. 
Here’s why:

• Steel & Aluminum Non-Combustible Construction

• Big Enough and Tough Enough for Full Size Apparatus Bays

• No Foundations–any stable level ground will do

• Fully Equipped, Industry Standard Crew Quarters & Operational Facilities

• As Secure as Site Built

• Portable without Compromising Functional or Structural Integrity

1



Floor plan 
options and 
equipment layouts to 
suit virtually any fire 
department.

2

The package includes support by EXTREME Fire Stations (EFS) in-house architectural 
design team, consultants  and  industry experts. Working in tandem with a fire department’s 
operational experts, consultants and community leadership EFS develops plans that consider all key 
aspects of station design including:

• Site Selection
• Building Codes
• Structural Integrity (Hurricane & Earthquake)
• Operational Functionality
• Crew Comfort
• Energy Efficiency
• Architectural Appeal
• Environmental Awareness (Repurposing, Limited Footprint)

Preliminary design consultations and 
budget costing services are readily available 
on request.



Interior 
finishing  
details that meet or 
exceed industry 
standards are an EFS 
trademark.

From fully equipped, professional style kitchens to spacious exercise areas,
private dorms and bathrooms EFS recognizes the importance of high quality and ergonomic living 
quarters to the operational effectiveness of a fire station.

Our in-house industry experts are intent on optimizing workflows, program space and crew recovery 
areas. Separating hot zones and cold zones is also a primary consideration.

High efficiency ,energy code compliant HVAC systems and  fire suppression systems are standard with         
EXTREME Fire Stations as are handicap accessible / ADA facilities when required.

3



The heart of every fire station of course are the apparatus bays. We have them available 
in nominal lengths of 40’, 50’, and 60’. Longer length bays are achieved by connecting nominal bays 
end to end as required. Heights to 13’ and 19’ with 14’ wide by 10’ or 16’ tall doors. Alarm activated 
electrical door openers, exhaust evacuation systems, fire suppression sprinklers, radiant heaters and 
wash down systems are some of the features of an EFS apparatus bay. 

Many of the EFS apparatus bay designs also incorporate turn out gear storage & decontamination 
areas, personnel decontamination areas, SCBA filling and storage areas, work tables and general 
storage areas. 

An EFS apparatus bay can also be fitted to an existing site built station as                                                 

an add on apparatus bay to accommodate new apparatus and avoid the 
major construction usually associated with a station expansion.

Stand alone or add on decontamination 
facilities are also excellent applications for an EFS apparatus bays.

4

Apparatus Bays  
to suit all sizes and types of apparatus from Tillers to ATVs. 



EXTREME Fire Stations have been installed in rural, 
urban and industrial settings.  Tell us about your expectations and we’re confident we can offer a 
solution that meets the operational needs of the department, is installed in record time, appeals to 
the community and shaves substantial tax dollars from the budget. 

We turn most preliminary design and budget cost inquiries around in a week or less.

5

Exterior
options  
and configurations are 
available in a wide variety 
of architectural styles and 
arrangements to suit 
almost any department 
and community. 



We love to tour folks through our manufacturing facility and around our jobsites.

The first thing we usually hear is  “wow, I never realized how big 
it was” and then “this is really cool”.

Most EFS projects are designed and installed within a year of the project being initiated. 

We’re very proud of our technology and our team and would be delighted to arrange for you to visit 
our plant and / or an installation.

The 
fabrication  
and delivery of an EFS is 
often described as unique 
and innovative.
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What others are saying about EFS
Eric Longchamp, architect, design studio lead, Gibbs Gage Architects,  

“Notice I refer to the station as ‘transportable’ instead of ‘portable’. 
We feel this is a fully-functional fire station that has the ability to be relocated as needed 

which makes it more than just a portable building.” 

Mark Woodward, Manager of Capital Development 
for the Calgary Fire Department 

“The firefighters are excited to be operating out of the structure and very satisfied with 
the layout and functionality of the space.” 

THE FIRE INDUSTRY EDUCATION RESOURCE ORGANIZATION’S FIRE FACILITIES 
DESIGN AWARDS PROGRAM F.I.E.R.O.

2020 - INNOVATION AWARD FOR FIRE STATION DESIGN EXCELLENCE

For the rest of the story and a video tour of a recent
EXTREME Fire Station installation we cordially invite you to visit our website: 

www.extremefirestations.com

Already sold on the idea? Please call us direct at one of the numbers listed below.

USA 307-682-7238                         info@lnh.net 

Canada 403-257-8492                   sales@extremefirestations.com

www.EXTREMEFireStations.com   

EXTREME Fire Stations — the solution you’ve been looking for


