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Introduction
Many infectious diseases are efficiently transmitted from person to person in enclosed settings, such as dormitories and cruise ships.1  Such pathogens are commonly transmitted via respiratory droplets (e.g. influenza), direct contact (e.g. Staph infections), contaminated environments (e.g. norovirus), or through a combination of transmission routes.  Developing priority disease control strategies tailored for these settings can guide public health interventions, policies, and best practices.

Background
In 2008, 78,949 wildland fires occurred on state or federal lands and were reported to the National Interagency Fire Center (NIFC) in Boise, Idaho.2  Depending on the size and complexity of the fire, response teams can be small (Type 3) or large (Type 1); in many cases, base camps are established to provide support services for firefighters and incident command/general staff.  These crowded camp settings, like dormitories and military barracks, can serve as accelerators for person-to-person transmission of infectious diseases.  In July 2009, a norovirus outbreak at a fire camp in Nevada affected over 100 persons and resulted in decreased camp services and early demobilization.  The threat of H1N1 influenza is another emerging concern for incident management teams.  Although infectious diseases can be transmitted in camp settings via other routes (e.g. foodborne, waterborne, zoonotic/vectorborne), this report focuses on strategies for containing pathogens potentially spread person-to-person.

At the request of the Federal Fire and Aviation Safety Team (FFAST), Commander David Wong, MD, was invited to assess the risk for infectious disease transmission at fire camps.  On August 30, 2009, Dr. Wong departed from Albuquerque, New Mexico to Sacramento, California to participate in a site visit at a Type 1 incident (Big Meadow Fire) occurring within Yosemite National Park.  Dr. Wong was joined on the site visit by subject matter experts from NIFC and collaborating land management agencies.  Site visit participants included:  Chad Fisher, Matt Cnudde (Fire and Aviation, Forest Service), Deanna Crawford (Business Specialist, Forest Service), Melinda Draper (Contract Specialist, Forest Service), and Mary Fields (Contract Technical Specialist, Forest Service).

The objectives of the investigation were:

1. Review written policies and protocols regarding infection control at fire camps

2. Observe a Type 1 fire camp to provide context and background

3. Recommend priority disease control strategies and interventions

Methods

The following documents and written materials were reviewed:

· Fireline Handbook (March 2004)

· Incident Emergency Medical Task Group, National Interagency Tactical Plan (May 2008) and Introduction Letter (June 2008)

· National Wildfire Coordinating Group (NWCG) Task Book (June 2009)

· Incident-specific outbreak response plans (various)
The Big Meadow Fire was chosen for the site visit based on timing and convenience of location.  The site visit was conducted on August 31 when the camp was occupied by >900 persons.  All base camp operations and facilities considered germane to infection control issues were observed, including the dining and food preparation areas, hand washing and shower facilities, portable toilets, laundry facilities, the medical unit, the supply unit, and residential/sleeping areas.  No spike or coyote camps were observed during the visit, and no fire crews were shadowed in the field.  Observations during the site visit focused on general operations of a Type 1 base camp and not on findings specific to the Big Meadow Fire incident.

Key informant interviews were conducted with select incident command and general staff, including the Incident Commander and Deputy Incident Commander, the Safety Officer, the Operations Chief, the Logistics Chief, the Medical Unit Leader, and the Food Unit Leader.  Additional interviews were conducted with on-site contractors, including the caterer and operators of the shower and laundry facilities.

Results and Priority Recommendations
At the time of our investigation, no national-level protocols regarding prevention and control of infectious disease outbreaks were available for review.  Such guidelines have since been developed and were issued by NWCG in March 2010.3  Other national and incident-specific materials we reviewed addressed basic infection control principles, including hand hygiene and cough etiquette, but did not articulate an overarching strategy for limiting person-to-person transmission of pathogens in wildland fire camps.
Based on our observations and interviews, we identified 6 key themes and priority recommendations to consider when developing an infection control protocol(s).

1. Case Isolation—Separating sick individuals from well individuals (also known as isolation or cohorting) is a cornerstone of infection control practice and is particularly critical in crowded environments.  Recommended isolation times vary by clinical symptoms and suspected pathogens.

In a fire camp setting, isolation of sick individuals is challenging, particularly due to space constraints, lack of appropriate facilities, and the tendency for many firefighters to not report an illness or try to return to work as soon as possible in order to maximize daily wages.  Some camps may isolate sick individuals by transporting them (by air or ground) to a nearby healthcare facility for evaluation and then have them stay in a hotel or be sent directly home.  Though this may be effective in terms of minimizing exposure to well individuals, medical transports and hotel stays are expensive and not practical for large numbers.

Sick individuals who do not require evaluation at a healthcare facility could potentially be isolated in their own tent (akin to home isolation for civilians), but single-person tents are uncomfortable, hot, and may not be near portable toilets or hand washing facilities. Further, meal deliveries would need to be coordinated for all isolated patients, and this may be challenging if isolated individuals are scattered throughout the camp.

Priority recommendations:  We recommend that all Type 1 medical units consider establishing an air-conditioned “sick” yurt or trailer at each incident.  This facility could be used to isolate persons with suspected infectious diseases (e.g. camp crud) in one centralized location.  Dedicated hand washing and toilet facilities should be located near the sick yurt for use only by sick individuals.  Per CDC recommendations, cots within the yurt should be separated by at least 3 feet in order to minimize disease transmission.4  If not needed to house sick individuals, the space could also serve as an additional cooling station for persons recovering from dehydration or minor injury.  As a related task, medical units should develop standardized protocols for how to manage and triage patients with suspected or confirmed infectious diseases.

2. Personal Hygiene—Hand washing is the single most important measure to reduce the risk of disease transmission.5  Hands should be washed frequently, particularly before eating or drinking and after using portable toilets or field latrines.  Although handwashing stations are required at base camp for all Type 1 incidents, these stations may not necessarily be located in areas that are convenient for crews to use.  Hand washing in the field is particularly challenging, but firefighters may be able to use alcohol-based hand sanitizers, if available.

Priority Recommendations:  The food unit leader should work with caterers to ensure that hand washing units are highly visible and located in areas where they are likely to be used before accessing meals.  Sample dining area layouts with optimal hand unit locations could be included in future contracts as guidance for caterers.  Hand hygiene is particularly critical for food handlers.

Adequate hand washing units and/or hand sanitizers should also be available at all portable toilet bays.  Personal-sized hand sanitizers should be considered as a required item to distribute to all firefighters and staff upon arrival to base camp.

3. Environmental Sanitation—Cleaning of surfaces and frequently-touched items (e.g. door handles, countertops, toilet seats) prevents transmission of pathogens that can remain viable on surfaces for several hours (e.g. influenza) or for several days or longer (e.g. norovirus).  At fire camps, environmental sanitation is generally the responsibility of the individual contractor—for example, the shower contractor is responsible for cleaning the showers, and the toilet contractor is responsible for cleaning and maintaining the toilets.  While this compartmentalized approach may work in many situations, in an outbreak setting, it is difficult to coordinate and monitor increased environmental sanitation among various contractors and personnel.  Particularly with norovirus outbreaks, commonly-touched surfaces and items should be cleaned routinely, up to every 1-4 hours, and ill food handlers should be excluded from work for at least 72 hours after symptoms have resolved.
Priority Recommendation:  When an infectious disease outbreak is identified at camp, command staff should consider deploying an additional camp crew whose sole responsibility is to make sure that surfaces and shared items are frequently cleaned.  These camp crews could provide enhanced cleaning services throughout the camp, while also working with contractors to ensure that minimum sanitation standards are being met.  

4. Crowding—Minimizing crowding and increasing social distancing is an important control measure for infectious respiratory diseases that are primarily spread through coughing and sneezing.  The main times and settings when crowding occurs at fire camps is during morning/evening briefings and during meals.  During the workday, firefighters typically work in 20-person crews and often conduct activities in small 2-3 person groups or individually.  Firefighters generally sleep in single-person tents and are not housed in large residential facilities or barracks.  In outbreak settings, for prevention of influenza and other respiratory diseases primarily spread through large respiratory droplets, the CDC recommends that persons try to maintain a distance of at least 3–6 feet away from others.6
Priority Recommendation:  When 3 or more suspect cases of an acute infectious respiratory disease (e.g. camp crud, influenza) are identified, incident command staff should consider instituting policies and protocols to increase social distancing at base camp.  These policies might include minimizing the number of persons required to attend briefings, increasing the footprint of the dining area, and/or establishing strict 30-minute dining shifts with a maximum number of diners per table, and increasing the number of loudspeakers in briefing areas to increase social distancing.
5. Education and Awareness—Safety and health messages are primarily provided to fire crews and staff through daily briefings and safety handouts provided by the Safety Officer and crew leaders.  Although much of the messaging appropriately focuses on injury prevention, hydration needs, and fire-related safety risks, additional messaging about hand washing and other infectious disease prevention measures is prudent, particularly when several suspected cases have been reported in camp.

Priority Recommendations:  FFAST should develop a NIFC-endorsed poster emphasizing hand hygiene, cough etiquette, and other simple measures that are effective for limiting disease transmission in camp settings.  The poster should be available for all camps (Types 1, 2, and 3) and could be posted at toilet bays, in the dining area, and/or near residential tents. “6 minutes for safety” modules on infectious diseases and appropriate prevention measures should be developed for potential use when initial cases have been identified in camp.  Where possible, these materials should also be included and discussed in other firefighter trainings and orientations.

6. Pre-deployment Interventions—Another approach to prevent outbreaks in camp settings is to ensure (as best as possible) that all incoming individuals are well.  Many outbreaks in enclosed settings result from pathogens that are initially imported from an outside community and subsequently transmitted person-to-person.

Priority Recommendations:  Consider screening potentially deployed firefighters for recent fever, respiratory, or gastrointestinal symptoms and/or strongly recommend that they not participate in an incident if they or their family members have been sick in the preceding 3 days.  Also, consider making certain vaccinations (e.g. seasonal flu, varicella, measles) a requirement for maintaining deployment-ready status.

Conclusions
1. Developing a written infectious disease response protocol and standardizing infection control practices is critical for preventing and containing outbreaks at fire camps.

a. Sample outbreak response protocols for different pathogens can be obtained from CDC and local/state health departments.

b. Protocols should be tailored for the unique issues related to wildland fire camps.

c. Protocols should be routinely reviewed and updated.

2. Key issues to address within these protocols include:

a. Isolation of symptomatic individuals

b. Maintaining baseline and outbreak-level personal hygiene and environmental sanitation practices

c. Minimizing crowding when respiratory clusters or outbreaks are identified

d. Increasing education and awareness regarding infectious diseases

e. Implementing pre-deployment procedures to minimize infectious disease risk

3. Public health interventions outlined in this report include both short-term and long-term priority recommendations.

a. Additional recommendations should be included in follow-up documents to be developed by FFAST, the Incident Emergency Medical Task Group, and the Risk Management Committee.
4. Increased emphasis on infection control at fire camps may require additional leadership and resources at the national level as well as continued collaboration with state/local health departments and other public health agencies/programs.

5. The NPS Office of Public Health is available for continued consultation with NIFC and the wildland fire community to further address infection control and other public health issues.

/s/ CDR David Wong, MD
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