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My wife’s comment on my 
credibility really stung
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Lippy Group declassified business 
data

2006 2007 2008 2009

Intentions of writing 
a business plan



Lippy Group green initiatives are 
blazing ahead

“Where greening is a slogan, 
not just a gerund”
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My presentation is in 3 sections
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My thanks to the National 
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Shift Work Group
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This effort came out of concerns 
from Ground Zero

9/20/01 Photo courtesy 
Andrea Booher/ FEMA
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Presentation Notes
New York, NY, September 20, 2001 -- New York Fire Department workers show signs of fatigue after working long hours to clear rubble and search for survivors at the World Trade Center. Photo by Andrea Booher/ FEMA News Photo 



There are 2 NRT volumes…in draft

Volume 1: 

Technical 

Assistance 

Document

Volume 2: 

Background



1. Recommend practices that:
– protect workers 
– are based on current research
– include lessons learned and best 

practices
2. Encourage NRT Agencies to evaluate and 

modify their current practices 
3. Encourage adoption by key stakeholders 

beyond the NRT

3 Goals for the Technical Assistance 
Document



NRT guidance does not cover the rescue 
phase, which is often the most exhausting

Rescue

Chaotic

Risk taking

Short

Frenetic

Recovery 

Planning

No risking lives

Longer than rescue

Paced

Clean-up

Normal construction

Risks understood

NRT fatigue guidance

Presenter
Presentation Notes
These are the steps for the response to any emergency. There is inevitably a frenetic and chaotic rescue phase where risks are taken to save lives. If a terrorist determines that pocket protectors are tools of satan, we should expect an attack against this conference. If something occurs most of us will try to help. It is a remarkable and wonderful part of human nature. But in the next phase, “recovery” we realize that everyone who is capable of being helped has been and the operation becomes more paced, risks are limited, and there is much more planning. The longest anyone has survived being trapped in a similar disaster was 15 days during the Turkish earthquake. Finally, we enter into normal construction as part of cleanup. This is where risks are fully understood. At WTC, the transition from rescue to recovery was never officially communicated. Given the loss of life and for NY, the loss of firefighters and police, this is understandable but we need to at least acknowledge that this carries risks for workers.



FROM THE NRT TAD: When a disaster occurs, the initial focus is on responding to the event – rescuing people, saving lives, ensuring that the injured receive treatment and providing shelter and food for the victims.  During initial response operations, decisions and actions are time sensitive because site conditions often are uncontrolled and generally are changing rapidly, as in the cases of fires, explosions, or hazardous substance releases.  Responders and response equipment may be limited, and options for controlling emergency responder exposures may be restricted by these limitations.  During this phase of an operation, the risks to emergency responders from higher and more hazardous exposures and longer work shifts must be balanced against the very real need to save lives, protect the public, and control the emergency. When the focus has shifted to life-sustaining operations such as providing temporary housing, restoring utilities (electrical, gas, water, sewer, and communications), tarping roofs, and removing floodwater; it becomes clear that the efforts have shifted to the recovery phase. As this occurs, the pace of operations, operational objectives, and decisions about worker risks should change. 





Natural disasters keep coming: 
324 FEMA declarations in last 6 
years

Photo courtesy of FEMA,/George Armstrong, Biloxi, MS, 2006



Rail disasters involving chemicals 
keep coming (CDC, MMWR 1-28-05)

• 4300 daily shipments of hazmat by rail
• 75% of releases were < 70 gallons
• 10% of releases were > 2,200 gallons



Claire Caruso, Ph.D. from NIOSH 
provided this overview

The findings and 
conclusions in this 
presentation have not 
been formally 
disseminated by the 
National Institute for 
Occupational Safety 
and Health and should 
not be construed to 
represent any agency 
determination or 
policy



Shift work leads to shorter sleep 
patterns with more disturbances

• long-term insomnia and 
excessive sleepiness
–32% night workers
–26% rotating workers 
(Drake et al. 2005)

12 hour shift, USAR 
Team members, Kansas 
grain elevator explosion 

1998, FEMA
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Haysville, Kansas, June 12, 1998 -- Bret Davis (left) and Dennis Clark of FEMA's Urban Search and Rescue Task Force from Lincoln, Nebraska, share information after ending their shift. Photo by Barb Sturner/FEMA



17 hours awake impairs performance 
similar to being drunk

• 17 hr awake = BAC 0.05%
• 24 hr awake = BAC 0.10%

(Dawson & Reid, 1997; Williamson & 
Feyer, 2000; Arendt et al. 2005)

After 12 hour shift, 
Dennis Clark, Kansas 

grain elevator explosion 
1998, FEMA

Presenter
Presentation Notes
Haysville, Kansas, June 12, 1998 -- Fighting the heat and fatigue after a grueling 12-hour shift, Dennis Clark of FEMA's Nebraska Urban Search and Rescue Task Force answers reporters' questions about rescue operations. Photo by Barb Sturner/FEMA News Photo 



Shift work negatively impacts 
neuro-cognitive functioning

• Alertness
• Short term memory 
• Learning
• Reaction times
• Risk assessment 
• Performance

Curfew, Hurricane Ike, 
2008 FEMA

Some responders 

carry guns

Presenter
Presentation Notes
Galveston Island, TX, September 17, 2008 -- Local law enforcement officials give a warning to a local resident who is out past curfew which is from 6 pm to 6 am due to Hurricane Ike. Residents out past the curfew will be initially warned and potentially arrested if the order is not obeyed. Jocelyn Augustino/FEMA 





Responders can not recognize their own 
decline or have enough training or 
experience to avoid it

Arendt et al., 2005; Van Dongen et al., 2003



Folkard & Lombardi, 2006

Working the night shift poses 
greater risk of incidents (5 studies)

FEMA DMAT, 2008
Hurricane Ike

Presenter
Presentation Notes
Galveston Island, TX, September 18, 2008 -- Members of the Disaster Medical Assistance Teams work the night shift at the mobile emergency room that is set up at the University of Texas Medical Branch to assist in helping residents needing medical attention after Hurricane Ike. Jocelyn Augustino/FEMA 
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day              night               day            nights

(adapted from Folkard & Lombardi, 2006)

Risks of incidents for 48-hr shifts 
depend on length and time of day



Diseases have been linked to shift 
work
• Gastro-intestinal complaints & disorders 

(Caruso et al. 2004; Knutsson 2003)
• Cardiovascular disease 

– Risk increased 40% (Bøggild & Knutsson, 
1999)

• Cancer 
– Shift work with circadian disruption is a 

“probable carcinogen”
– 2007 - Agency for Research on Cancer, 

WHO



There are fewer studies on long 
hours, but the number is growing

FEMA, Winfield, 
MO 6-08

Presenter
Presentation Notes
Winfield, MO, 06/19/2008 -- Local volunteers prepare sandbags into the evening hours at a local high school to help sandbagging efforts on the local levees in anticipation of breaching of the levees. Jocelyn Augustino/FEMA 

Location: Missouri Photographer: Jocelyn 





Long work hours result in higher 
injury rates 
Dembe et al. Occup Environ Med 2005

• 110,236 job records for nationally 
representative sample of U.S. workers 
over 13-year period

• 61% higher injury rate for workers in jobs 
with overtime schedules

• 37% increased rate for > 12 hrs/day
• 23% increased rate for > 60 hrs/week

Presenter
Presentation Notes
A.E. Dembe, J.B. Erickson, R.G. Delbos, S.M. Banks Occup Environ Med  

2005:  62, 588-597 



Analysis of 110,236 job records from a nationally representative sample of American workers over a 13-year period indicated a 61% higher injury hazard rate for workers in jobs with overtime schedules; a 37% increased hazard rate for working at least 12 hours/day; and a 23% increased hazard rate for working at least 60 hours/week.  Protective measures suggested included periodic rest brakes, using more people for fewer hours, health promotion education programs, periodic medical surveillance programs, and supportive services 



Studies have shown that working long 
hours increases risks for diseases

• myocardial infarction 
– (Liu et al. 2002; Sokejima & Kagamimori 1998)

• high blood pressure
– Hayashi et al. 1996 
– Iwasaki et al. 1998 
– Yang et al. 2006
– No - Nakanishi et al. 2001; Park et al. 2001

• Diabetes mellitus 1 of 2 studies (yes - 
Kawakami et al. 1999; no – Nakanishi et al. 2001)

• Musculo-skeletal disorders Caruso & 
Waters, 2008



Shift work and long hours impact 
families

• Delay of marriage, childbearing (Jacobs, 
2004)

• Divorce: men 6 fold increase;  women 3 
fold increase (Presser, 2000)

• Increased risk for work/family conflict 
(Carlson & Perrewe 1999; Greenhaus et al. 1987)



The final section 



1.Organizational Program
2.Incident-Specific Plan

Volume I, the Technical 
Assistance Document, manages 
fatigue at two levels:



1. Assessment
2. Identification of 

Fatigue Risk Factors
3. Controls
4. Evaluation

The agency program and site plan 
have common elements



Volume II is the background 
document

Volume 2: 

Background

Excellent 
literature search 
by Jan Shubert, 
EPA  and Claire 
Caruso, NIOSH 



The guidance contains a risk 
assessment tool

• Evaluates added risk due to fatigue
• Considers exposure  and severity weight 

factors



The NRT guidance focuses on five 
key risk factors and stressors

1. Time
2. Living conditions
3. Nature of work
4. Site conditions 
5. Emotional issues
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The factors are categorized as:

Time

Living conditions

Nature of work

Site conditions

Emotional



Factor 1: “Chief among risk 
factors is the length of work 
shifts.”
• Long hours
• Extended  time per day and per week
• Extended weeks without a full day off
• Night shift

Safety Officer directing bus 
with firefighters, Granite 

Creek, MT 8-03
Courtesy FEMA
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The guidance notes that chief among the risk factors is the length of work shifts. Research indicates that as work shift length increases, the risk of accidents and injuries also increases (see “Volume II: Guidance for Managing Worker Fatigue During Disaster Recovery Operations: Background Document” at www.nrt.org). This risk further increases if the shifts are night shifts rather than day shifts and if the length of the work week also increases. Additional factors increasing the risk of fatigue include disrupted sleep patterns; exposure to environmental, physical, and/or chemical hazards; limited sanitation facilities; poor living conditions; and limited access to nutritious meals.





Photo from Granite Creek, Montana, August 21, 2003 -- Safety Officer Tom Nash from Virginia directs a firefighter crew bus through an area where fires had advanced. Crews were directed to pull back from the Hopeful 2 fire because high winds caused the fire to run. Photo by Andrea Booher/FEMA 





Factor 2: Living conditions have a 
major affect on responder fatigue
• Quarters
• Food
• Sanitation
• Recreation
• Leisure opportunities

Hurricane Rita 
disaster workers, 

9-05 FEMA

Galveston, TX 10-08, FEMA

Presenter
Presentation Notes
Photo: Baton Rouge, LA, 9-20-05 -- Disaster workers and displaced workers from Hurricane Rita bed down for the night in this dorm. Many Disaster workers must live in dorms like this because the hotels are full and there is no other place to stay. MARVIN NAUMAN/FEMA photo



Galveston, TX, October 10, 1008 -- Volunteers with the Southern Baptist Convention prepare gallons of stew for mid-afternoon meals. American Red Cross and Salvation Army vehicles transport 30,000 meals to residents and recovery workers every day. Photo by Greg Henshall / FEMA 

 





Responses pose capacity issues 
including sanitation, non-traditional 
lodging and stress



Factor 3: The nature of the work 
has an obvious impact on fatigue

• Phase  of the response
• Activity
• Level of Protection
• Shift Work
• Familiarity with Area
• Familiarity with ER Work

Presenter
Presentation Notes
Erath, La., September 25, 2005 - Helicopters, trucks, boats and all-terrain vehicles are all in use for the evacuation of people left stranded by the floodwaters left behind by Hurricane Rita. Widespread flooding in this area left hundreds homeless. Win Henderson / FEMA 





Factor 5: Emotional stressors add 
significantly to fatigue

Counselor in the 
Astrodome, 9/05
Courtesy FEMA

Presenter
Presentation Notes
Houston, TX., 9/3/2005 -- Counselors and volunteers help stressed and grief stricken evacuees deal with the trauma of Hurricane Katrina in the Astrodome. FEMA photo/Andrea Booher 



The OSHA-NIEHS 
Disaster Site 
Worker course 
does not currently 
address fatigue 
management, but 
it will

Presenter
Presentation Notes
Finally, I wanted to mention the work that the Clearinghouse supported for the development of this OSHA-NIEHS Disaster Site Worker Course. I really think this represented the most impressive example of awardees sharing their materials and expertise to develop an excellent course. I won’t steal the thunder from tomorrow, but I wanted to make you aware of the approach. We established a website with a password



To receive copies of the draft 
NRT guidance, when released:

Contact me: Bruce Lippy, 410-916-0359
Bruce@thelippygroup.com

Tina Jones, OSHA, 202-693-1984
Jones.Tina@dol.gov

Join us in Toronto,  May 
30th, AIHA Full-day PDC 414

mailto:Jones.Tina@dol.gov


Bruce Lippy

www.thelippygroup.com

Thank you. 
Any questions?
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