



Chapter 22



DEPLOYMENT OPERATIONS

revised by Ron Peveto, M.D., M.P.H.







INTRODUCTION



	During deployment to remote environments, flight surgeons (FS) are responsible for aspects of medical care that are taken for granted at home base.  Besides directing tactical and strategic aeromedical evacuation, they may command Air Transportable Clinics (ATC) or Air Transportable Hospitals (ATH).  As leaders of Squadron Medical Elements (SMEs), they may deploy on short notice to a wide variety of geographical locations and be tasked to provide a complete range of medical and public health services to their assigned personnel.  This chapter will review concepts and methods, providing the tools to rationally prepare for any deployment.  More specifically, the chapter will serve as a basic source document and reference guide to any deployed FS who find themselves the sole medical resource available to a geographically separated unit.   Deployment means separation from full medical treatment facility, absence of normal supply chains, and the lack of the whole public health structure that protects it from water, food, and environmental sources of disease at home.  





Historical Perspective

The Old Testament's Book of Kings, describing the bivouac of the Assyrian army of King Sennacherib prior to the siege of Jerusalem, relates: 



And it came to pass that night, that an angel of the Lord came, and slew in the camp of the Assyrians a hundred and eighty five thousand.  And when he arose early in the morning, he saw all the bodies of the dead.  And Sennacherib ... went away...(48) 

 

Recognizing the historical parallel, a British Royal Army medical officer in World War II related a similar episode during operations in the Jordan Valley.  He wrote: 



They went to their tents.  Nobody noticed anything.  They lay down, and next morning half of them were found dead.  It was a complete surprise, a mystery until we got the experts on tropical diseases on the problem and they discovered the cause in the blood of the survivors.  They had been smitten by malignant malaria,  `The Angel of the Lord's'(34).



In the campaign of Metz in 1490 where more than ten thousand men perished, typhus fever was "more or less the deciding factor"(33).  Napoleon's failure in Russia was due, in large part, to the susceptibility of his men to typhus fever.  Out of an army of more than half a million, "but a pitiful remnant escaped with their lives"(33).  As physician general to George Washington's Continental Army, Benjamin Rush wrote that, during war, more people perished by sickness than by battle injuries.  During the war between the States, the records of the Union Army relate that typhoid fever was the "chief cause of death, claiming more victims than all the enemy's weapons combined"(33).  Without typhoid vaccinations in World War II, "...by the standards of the Spanish-American War, we would have had more than two million [cases], half as many men as we had under arms in the First World War!"(33).  Since World War I, death rates due to disease have been less than those due to injury, primarily because of preventive medicine efforts.  But, even though deaths and epidemics were held in check, disease and non-battle-injuries (NBIs) continued to account for more than 80 percent of admissions during the Korean and Vietnam Wars.



	War and deployed operations, then, will test physicians beyond their traditional skills.  Their patient care capabilities will be tasked in both depth and breadth when they are separated from other sources of medical expertise.  Public health and preventive medicine will demand much more time and emphasis as the environment becomes more remote.  Deployed operations are potentially quite varied in magnitude, location, and duration and may involve activities that are not in the flight surgeon's day- to-day peacetime routine.  Therefore, careful, meticulous preparation becomes pivotal during predeployment periods, and may ultimately determine the success of the overall deployment.  Preparation must be  a continuous process.







PREDEPLOYMENT



	Predeployment is the most crucial phase.  It is also the easiest phase to disregard because peacetime duties always seem to be more pressing than wartime or exercise planning.  While participating in planning and exercises, it is easy to be frustrated by the artificiality and simply say "if this were real, I'd do just fine."  Don't believe it!  You would be more enthused if it were real, but if it takes you weeks to get together the supplies, people, and organization you need to do the job at your deployed site, how many will suffer unnecessary injury or death? 

 

	It would indeed be a great surprise if any deployment ever went according to plan.  But it is just as certain that, without a plan, the expected confusion of the first days will be magnified exponentially with corresponding unnecessary medical losses to the fighting force.  During the military deployment to Lebanon in 1958, a majority of the medical officers involved in the operation believed that "if casualties [combat] had been encountered, it would have no doubt been a medical calamity and many savable lives would have been lost..."(49) because of the lack of prior planning.  The following information will, for the sake of completeness, be presented as though there were no plan and you were starting from scratch.  The following is an outline of major topics to be considered in predeployment planning:

�

     A. Personal Affairs

     B. Operational Plans

          1. Hospital Disaster Casualty Control Plan (DCCP)

          2. Hospital Contingency Support Plan (CSP)

          3. Squadron Op Plans (SMEs)

          4. Standard NATO Agreements (STANAGs)

     C. Medical Intelligence

     D. Office Guidance

     E. Exercises



To set the stage for a discussion of predeployment planning, the various kinds of mobile equipment packages available to support deploying forces will be reviewed.



Overview of Bare Base Facilities

     	The concept of the bare base is more important now than ever before.  While many foreign countries resist development of major fixed installations on their soil, they continue to be subject to internal and external aggression.  As a rule, these underdeveloped nations possess runways, taxiways, and air terminal facilities which could be offered to our forces during contingency situations.  In fact, there are some 1,200 such bare bases in the free world which could support air operations even though many are limited and inadequate.  (Editor’s Note:  The USAF operated out of many of these “bare bases” during Desert Shield/Storm).



	The present mobility concept is to rapidly deploy a force, complete with shelters and support facilities, capable of independently supporting and launching sustained combat operations with the same independence as fixed theater installations.  The nucleus of the bare base infrastructure centers around the enhanced version of earlier mobile base packages now known as Harvest Eagle and Harvest Bare.  All facilities and equipment within the packages are designed to minimize weight, to maximize modular design, and to be C-130 transportable.  Some shelters are hard-wall and serve as their own shipping containers.  Some hardware items interface with weapons systems while others are concerned with transportation, housing, messing, aircraft maintenance, airfield lighting, power, water, sewage, heating, cooling, medical, and civil engineering needs.  By design, these packages have everything necessary to support a deployed force in the most austere environments.



     	The Harvest Eagle and Harvest Bare equipment has undergone several generations of modernization.  Harvest Eagle, for example, consists mainly of soft-wall shelters and support equipment generally used on deployments of short duration.  One complete package provides enough tents and housekeeping items to bed down a force of 1,100 people.  Harvest Bare, on the other hand, centers around hard-wall construction and modern technology. Besides housekeeping, this package includes vehicular support, general aircraft maintenance, specific weapon systems, and a broad base of logistics support for sustained operations of a 4,500-person wing.  Harvest Bare is usually reserved for deployments of extended duration.



    	 The mobile medical units that might support such a deployed force would consist of one or more ATCs or ATHs.  The ATCs provide equipment and supplies necessary to care for the medical outpatient needs of 300 to 500 people.  The 50 bed ATH is equipped to provide both inpatient and outpatient medical and dental care for a population of up to 4,000.  This hospital can be augmented with additional surgical capability by the addition of a hospital surgical equipment package (HSEP).



     	Modular and expandable shelters and canvas tents will provide structures needed on a bare base for billeting, shops, hangars, and storage.  All expandable and general purpose shelters can be set up for immediate use or packaged for redeployment by the people who will use them. 



     	Three types of tents are provided in Harvest Eagle assets: general purpose medium (GPM), general purpose large (GPL), and a special "kitchen tent."  The ATC has one TEMPER tent and the ATH is composed of GPMs and GPLs or TEMPER tents described below.  The GPM tent is 16 by 32 feet complete with pins and poles.  It can house 12 people; and 4 trained people can pitch the tent in approximately 1 hour.  The GPL tent is 18 by 52 feet, can billet 22 people; and it can be erected by 6 people in 1-1/2 hours.



     	The Tent Extendible Modular Personnel (TEMPER) is a modular soft shelter supported by an aluminum frame structure.  The fabric is made of a modern synthetic material.  The tent comes with roll-up windows, mosquito netting, and a fly sheet composed of water-proof material that attaches above the tent top and allows free movement of air between the fly sheet and tent top.  The tent comes in 8 by 20 foot sections that fasten together; the nominal tent size is 32 by 20 feet.  A white inner liner is also included for insulation within the tent.  An electrical wiring kit provides lights and duplex outlets.  The TEMPER tent can be heated or cooled as required.  This shelter can be erected by four people in approximately 2 hours and houses 12 people.



     	Another example of the type of mobile shelters that might be encountered while deployed is the International Standards Organization (ISO) shelter.  It is a modular, hard-walled structure and collapses into compact units for transport.  Knockout panels allow units to be mated together.  Modifications of this sort of shelter can be used for operating rooms, personnel billeting, food preparation and storage, administrative offices, showers, or latrines.



     	Now, having a general idea of the mobile force concept, the predeployment planning process will be addressed with a discussion of some ideas about personal affairs planning.



Personal Affairs

	You and your medical coworkers will be much more effective in your jobs while deployed if your personal affairs run smoothly in your absence.  Figure 22-1 lists a number of items that should be considered.  These items should be taken care of long before any deployment notification and periodically reviewed and updated as necessary.  Most items are self-explanatory.  Particularly important items are the allotments to assure family income, powers of attorney that will allow your spouse to handle legal aspects of assets and debts that may be in your name, and providing a military contact to help with unforeseen problems.  If deployment is only a few days, no problem; but how smoothly will your affairs run if you leave suddenly and are gone for weeks or months?



               A. Prepacked personal travel kit:

                  	1. Shaving and hygiene items

                    	2. One set of civilian clothes

                    	3. Cold weather gear (optional)

                    	4. Wet weather gear

                    	5. Flight suit, jacket, boots

                    	6. Extra socks, underwear

                    	7. Small amount of local currency and change

               B. Immunizations

               C. Dog tags

               D. Emergency data card updated

               E. Geneva convention card 

               F. Extra glasses and gas mask inserts

               G. Personal medications

               H. Family:

                    	1. Finances (Sure-Pay)

                    	2. Listing of debt payments due

                    	3. Social supports during deployment:

                            a. Predeployment briefing for families 

                            b. Provide a local personal contact

                            c. Write or phone often

                  	4. References for auto and home repairs  

                    	5. Powers of attorney

                    	6. Recently updated will



Figure 22-1.  Predeployment Personal Affairs Checklist



     	





Review of Operational Plans

     	The first step in developing realistic plans for medical deployment is to review the unit operational plans.  In these documents, located within wing or squadron administrative sections, you can get a feel for who you are supporting, where, and with what.  Base OPlan 355-1 (50) defines base-wide disaster preparedness operations, and the medical annex to that plan will describe the medical support for such operations.  Most bases have separate war plans that describe wartime responsibilities and each of these will also have medical annexes.  Any deployment taskings to flight surgeons are usually contained in the medical annexes to the individual war plans.  Chapter 23 describes these plans in more detail.

    	 

	Besides supporting base operational plans, the medical facility is often tasked by the major command to support other contingency plans.  If you or any of your people are mobility tasked to one of these plans, have your medical facility readiness person describe your responsibilities and provide a reference to the basic plan.  Review the plans with the organizational plans person responsible for maintaining them and ask as many questions as necessary to clarify ambiguities.  Make sure you have the appropriate security clearance prior to the review.  In any major conflict, these plans may be integrated with operations of other services as well as those of allies.  Medical care, aeromedical evacuation, and preventive medicine services will often be provided by or to allied units outside the United States Air Force.  It is thus important to become familiar with applicable Army and Navy procedures as well as Standard NATO Agreements (STANAGs) that would affect your medical operations.  The kinds of information you should try to come away with from these basic plans are: 

	a.  chain of command

	b.  deployment sites

	c.  air evacuation plans

	d.  medical assets and resupply

	e.  sources of food and water

	f. coordination with other services (Army, Navy) and allies

	g. support.  



    	 Often, your review of operational plans will generate as many questions as it will answer.  How to confront and answer these more specific questions by means of site surveys and exercises will be discussed later in this chapter.



     	Identifying potential deployment locations from the plan should make it possible to tailor medical intelligence and pinpoint potential environmental disease threats.  This plan will enable you to determine if the medical supplies and personnel that are planned for are reasonable and how to use them.  In addition to potential geographical locations of deployments, plans should describe how fast the planners expect people and equipment, including stateside reinforcements, to be in place.      The more remote the operation, the more essential it is to have a firm grasp of how to get the aeromedical evacuation system to work for you.  This will usually entail contacting the nearest Aeromedical Evacuation Liaison Team (AELT).  If you read plans carefully, you will notice that you should not expect much medical resupply during the first days of a conflict, since supply channels will be clogged with getting guns and people to the battle area.  Therefore it is very important to consider closely what the plan authorizes you to take, such as an ATC or other such prepackaged supply stock, and what additional personnel will be going with you.  As resupply becomes available, you must understand which channels, medical or line, to tap and who at the deployment site is the supply point of contact.  Review tables of allowance (TA) for these packages and make every effort to inventory the supplies.  Look at how long it will take for the initial supply package to arrive.  In addition, it is important to consider potential enroute medical problems, those which occur between the time the force separates from home station medical care and connects with the deployment site medical facility.  Even supplies and equipment that are carried simultaneously with deployment are inaccessible enroute and within the first hours of arrival at the site.



     	AFSOC has confronted this need for immediate availability of medical supplies by developing deployment nesting boxes for their SMEs.  Up to 1100 pounds of supplies in these boxes deploy with the flight surgeon.  Later in this chapter, a number of local kits will be discussed that may be considered for use.  These kits can be hand-carried and would be immediately available.  



   	  Medical assets include, of course, personnel, and it is imperative to know who will be going.  Based on review of the operational plan, you may well determine that increased public health or medical technician help is needed.  At the least, it is important to know what and who you will not have.  The basic plan should also include a general discussion of the availability and utility of local medical assets in the area of the deployment site.



    	 How much public health support is needed will be determined in large part by the availability of approved food and water sources, coupled with medical intelligence on various infectious disease threats.  Remember, without public health personnel, even routine inspections of food facilities and vector surveillance will become your direct responsibility.



    	 Medical equipment packages are developed presuming varying degrees of line support during deployment.  Many support items are not included.  Food, billeting, electricity, communications, and transportation are readily apparent examples.  It is of little value, for example, to be able to medically stabilize a patient and to know how to call for aeromedical evacuation if there is no reliable, accessible communications system available or you do not know how to access it.  Consider also how you will transport yourself and your technicians for squadron visits, food and water inspections, and other medically related duties.  How will you respond to emergencies?  How will the patient be transported?  Where will you be billeted with reference to the medical facility?  If you want a four-wheel drive ambulance and portable communications devices available, you must recognize the need and request them before the beginning of deployment.  Participating in planning meetings, site surveys, and exercises, and reviewing after action reports can be invaluable in this respect. 



Medical Threat Assessment (Intelligence)

	The health risk assessment requires pulling together medical  information about the deployment site from medical intelligence sources and the military medicine literature.  Intelligence sources include site surveys, after action reports, and various central agencies.  The place to start is with your facility's medical intelligence officer.  Review what is available and  decide if there needs to be more.  To  determine this requirement, you will need to be familiar with the more common medical intelligence products available and the kinds of information they can provide.



	In most cases, there have already been site surveys and even previous exercise deployments to the sites.  These surveys and the exercise after action reports may contain much more specific and current information than the generalized intelligence products.  Site surveys are updated each time there is a new deployment to the location.  They are an invaluable source of current medical information on every aspect of medical care for that area.  If well done, the site survey is the best source of information that will allow you to make a realistic medical threat analysis.  If you are ever called upon to accomplish such a survey, take the task seriously.  Although seemingly superfluous in peacetime, some future flight surgeon may have to depend heavily on the quality of your work.  The medical plans and readiness people should have extensive checklists to help remind you of major areas of concern during site surveys.



	If the site survey is potentially the best gauge of what should be available, the after-action report is the best gauge of how things really worked.  "Real-world" maneuvers, if available, are better than exercises, but both will give you an idea of the strengths and weaknesses of the medical plan and its effectiveness in supporting the operational mission.



	The kinds of information you should be able to gather from medical intelligence sources include: 

			a. disease threats

			b. environmental threats

			c. vector control

			d. availability of local medical support	

			e. special problems

       

A number of centralized sources of medical information are available.  A few of the more important sources along with the kinds of information available from each are discussed in the following paragraphs.



	The Armed Forces Medical Intelligence Center (AFMIC) at Fort Detrick, Maryland, produces the following products:

	a. Medical Capabilities Studies (MEDCAPs).  Each MEDCAP covers a single country or geographic area and discusses environmental health factors, disease information, public health services, military medical services, civilian health care delivery, medical personnel and training, medical materiel, and research and development.  This document is usually classified as either Confidential or Secret.  With the classified pages removed, this document makes a worthwhile addendum to a deployment kit.

	b. Disease and Environmental Alert Reports (DEARs).  These reports provide infectious disease and environmental health risks of importance to military planners.  The DEAR is an unclassified, loose-leaf, annually updated publication.

	c. Foreign Medical Facilities Handbook is a summary of key hospitals in principle foreign cities throughout the world. 

	d. Disease Occurrence Worldwide (DOW) is a monthly summary of disease occurrences of military importance.  It is unclassified with a classified supplement.

	e. Bulletin Board System is an electronic online computer medium providing unclassified AFMIC products to validated customers.

	f. Foreign Medical Material Studies provide assessments of the characteristics and performance of foreign medical material. 

	g. AFMIC Wire is a brief message-format, classified product which describes current medical situations in foreign countries or foreign scientific and technical developments in the life sciences.

	h. Quick Responses (QRs).  If user requirements cannot be satisfied by existing studies, and do not require extensive collection effort and analysis, they can be approached through QR tasking.  The QR process is especially useful for obtaining an intelligence update to existing data.

	i.  Health Service Assessments are concise evaluations of foreign civilian and military health care capabilities and trends.

	j. Scientific and Threat Intelligence Studies are produced on life science topics such as biological effects of nonionizing electromagnetic radiation, foreign medical biotechnology, foreign biological warfare capabilities,  chemical warfare agent antidotes, nuclear, biological, and chemical warfare casualty management, blood substitute R & D, and hyperbaric medicine.



	The AFMIC's address is Fort Detrick, Frederick, MD, 21702-5004.  The DSN number is 343-7574/7511.  Bulletin Board Systems operator is 343-2686.  The commercial number is 301-619-XXXX.  If you have unusual requests, ask for the USAF Liaison Officer.  Formal requests for new AFMIC studies must be submitted through the Defense Intelligence Agency.  



	The Defense Pest Management Information Analysis Center (DPMIAC) at Walter Reed Army Medical Center, Washington, D.C., produces:

	a. Disease Vector Ecology Profiles (DVEPs) for various geographic areas.  These profiles provide a more detailed presentation of the management of vector-borne disease threats.  They are unclassified and are intended to provide an historical profile of arthropod-borne disease epidemiology for the recent past for selected geographical areas.           

	b. Monthly Technical Information Bulletins include updates.  

	c. Selected Dissemination of Information (SDI) is a disease vector and medical pest data base. Literature searches providing a list of references with abstracts or even complete articles are available through this program.

	d. They also publish the "Global Pesticide Resistance Inventory."



	International Association for Medical Assistance to Travelers, 736 Center St., Lewiston, NY 14092, although not medical intelligence per se, they publish disease threat maps, immunization requirements, and listings of addresses and telephone numbers of English speaking physicians for most places in the world for travelers.



	U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control, Atlanta, GA 30333 publishes "Health Information for International Travel" a yearly publication.  The publication includes specific requirements and recommendations for vaccinations and prophylaxis as well as the geographical distribution of potential health hazards and health hints for travelers.



	The World Health Organization (WHO) publishes "Vaccination Certificate Requirements and Health Advice for International Travel" in addition to a "Weekly Epidemiological Record," which can be described as an international Morbidity and Mortality Weekly Report.  Write to WHO Publications Center USA, 49 Sheridan Avenue, Albany, NY 12210.



	Navy Preventive Medicine Units, Disease Vector Ecology Control Centers and Medical Research Units can provide disease vector risk assessment profiles (VECTRAPS) which can be provided in an unclassified format.  Check the area of planned deployment for Navy units or write Navy Disease Vector Ecology and Control Center, Box 43, Naval Air Station, Jacksonville, FL 32212-0043; phone: (904) 772-2424; Autovon 942-2424.



	The U.S. Department of State produces ready guides to almost anywhere.  If you need basic source material on geographic areas currently or potentially locations for USAF operations, refer to U.S. Department of State Background Notes -- brief pamphlets with maps and key political, economic and geographic facts about selected countries.  Background Notes have been distributed to approximately 700 Public Affairs Offices since 1978, where they normally are kept in loose-leaf binders for reference or reproduction when needed.



    	 The Epidemiology Consultant Service, Walter Reed Army Institute of Research has produced, with the endorsement of AFMIC, global disease threat assessment arranged by geographic region.  This document is reproduced as attachment I.



    	 As a minimum, prior to deployment, ensure that you have reviewed all available site surveys and after-action reports and that the MEDCAPs for the potential deployment areas are available for review.  You may want to obtain DEARs for use with squadron deployment kits.  Ensure that there is a regular review of DOW reports and AFMIC Wires and that flight surgeons on mobility are updated on any occurrences that could affect their medical planning.  Make sure that all squadron flight surgeons are familiar with procedures for obtaining QRs.  These QRs would be especially useful for deployment to unplanned areas.  Review some of the other publications mentioned and tailor them to your needs.



     	As seen so far in this chapter, a review of military medical literature can help in planning for any conflict.  It is important to know that Disease and Non-Battle Injuries (DNBI) will probably account for 80 percent of admissions and most of the days lost to duty.  It is also useful to know that, early in the deployment, gastrointestinal and respiratory illnesses will dominate, while skin will assume major importance later.  From this source it is easy recognize the pivotal importance of preventive public health measures in maintaining the effectiveness of the fighting force.



Written Office Guidance

    	 Armed with the knowledge obtained from reviews of operational plans and medical intelligence sources, you are ready to develop the office guidance necessary to carry out the medical support you feel is needed.  Examples of such guidance:  briefing guides, checklists, and kit inventories.  Usually this guidance will be incorporated within Operating Instructions (OIs) that deal with deployment.



   	  Before each deployment, flight surgeons will be tasked to provide briefings to departing personnel regarding medical risks.  Additional information on each of these risks will come from your medical intelligence review.  Often the briefing time will be quite limited; therefore, much of this information might be incorporated into a written handout with the verbal briefing concentrating on just the major medical threats.  Potential topics that might be included in a briefing guide are:

	a. Temperature/Moisture Threats

		1. Hyperthermia

		2. Dehydration	

		3. Hypothermia

		4. Immersion foot

     	b. Personal Hygiene

		1. Teeth

		2. Skin (general care)

		3. Feet and hands

		4. Clothes

		5. Bedding

     	c. Fatigue and Circadian Rhythm Disturbances

     	d. Personal Medications (30-day supply)

     	e. Immunizations

     	f. Prophylactic Medications

     	g. Safe Food, Water and Sanitation Practices

     	h. Sexually Transmitted Diseases

     	i. Dangerous Flora and Fauna

     	j. Disease Vector Control and Personal Protection

     	k. Flight Medicine Topics

		1. Stress of deployment

		2. Scheduling           

		3. Food and water enroute

		4. Poopy suits and piddle packs

		5. Ejection enroute

     	l. Site Safety



     	Deployment can be a very busy time.  It is very helpful to have a written document available that will help refresh your memory on what needs to be done and will enable you to set priorities based on time constraints.  You can find such a checklist in Attachment II.



Supplies and kits

     	Undoubtedly, you will find deficiencies in most prepackaged supplies.  Based on your review of those supplies proposed for the deployment site, you may want to take additional quantities of certain kinds of medications, reference documents, and supplies.  Examples of these sorts of items are listed below:

    	a. Supplies to Supplement Tables of Allowances

		1. Personal "Drugs of Choice"

		2. Dental supplies

		3. Site-specific supplies (i.e. extra quantities of 

		prophylactic medications) 

             �		4. Trauma supplies

 			(a) Intravenous fluids

 			(b) Splints, bandages, chest tubes, airways

 			(c) Burn kits

			 (d) Controlled medications               

     	b. Tactical Aeromedical Evacuation Kit

     	c. Accident Investigation Kit

     	d. Reference Publications

     	e. Administrative Supplies

     	f. Enroute Medical Treatment Kit



     	You may want to further supplement prepackaged supplies with local kits containing medicines you prefer or which are more current drugs of choice.  Take into account the kinds of acute medical problems you anticipate.  Remember that, even during war, disease and nonbattle injuries (DNBI) outnumber battle injuries by about four to one.  Consider the route and the potential for layovers.  A sample inventory of an enroute kit can be found in attachment III.  Don't forget to consider dental problems.  Chapter 12 provides information on preparing for and handling dental problems.  Don't forget to take accident investigation supplies.  An "admin kit" will ensure availability of routine office supplies often hard to come by once deployed.  It is worthwhile considering a checklist of unclassified reference publications.  Such a checklist would make it much easier to quickly grab a good mix of publications on short notice.  A list can be compiled from the sources mentioned in this and other chapters and in the reference listing at the end of this chapter.  Subjects and sources of material in addition to this publication are listed below:

     	a. General Aeromedical: Flight Surgeon's Checklist(52).      

     	b. Wartime Medicine: NATO Handbook of Emergency War Surgery(53); Medical 		     Red  Flag and Continuing Medical Readiness Training(CMRT) Notes (available 	     	     through your local readiness or training section).

     	c. General Medical Text: Merck Manual(54).

     	d. Prescriptions: Physicians' Desk Reference(55).

     	e. Dermatology: Army Field Manual 8-40 (27); any favorite book.

     	f. Dental Problems: This text, Chapter 12.

     	g. Trauma and Emergency Medicine: Any favorite book.

     	h. Medical Intelligence: Recent site survey; recent after action report; pertinent 	    	    	    MEDCAPS and DEARs.

     	i. Communicable Disease: Control of Communicable in Man; *AFI 48-105, 	       	   	    formerly  AFR 161-6, Control of Communicable Diseases (9).

     	j. Field Hygiene and Sanitation: AFI 32-1053, formerly AFR 161-1, Medical 		   	   Entomology Program (7); AFM 161-10, Field Hygiene and Sanitation (10); AFI 	 	   48-116, formerly  AFR 161-26, Control of Foodborne Illnesses (13);  AFI 48- 	 	   	   119, 	formerly AFR 161-44, Management of the Drinking 	Water Surveillance 	 	   Program (17); Contingency Pest Management Pocket Guide; **AF Form 	 	   	   977, Food Facility Checklist.

* The American Public Health Association; Abraham S. Benenson, editor. This                             publication is available through USAF distribution channels.

** From Armed Forces Pest Management Board; Technical Information Memorandum  24.

�    

Exercises

     	Exercises provide the opportunity to "press-to-test" medical plans.  Their validity is directly proportional to their realism and their realism is directly related to the knowledge and imagination of those who plan them.  It is essential that you strive to exercise the same way you plan to operate in wartime, that is, train like you fight!



    	 Recognize that hospital plans people, when coordinating with the rest of the base in developing exercise scenarios, will have as their point of reference the tasking as dictated by the medical annex to the base operational plan, not squadron deployment missions.  They, therefore, may have no interest in tasking squadron flight surgeons during base exercises.  It is often necessary to become imaginative in accomplishing realistic deployment training without interfering with base exercise activities.  Flight surgeon input to the plans people in this area is crucial.  It would be useful to have a knowledgeable flight surgeon on the exercise evaluation team since nonaeromedical evaluators may be unaware of deployment responsibilities.  During the initial phases of an exercise, you might input a simulated deployment to an unplanned for area and go through predeployment and deployment preparation and intelligence gathering.  Other exercise inputs could be food and water contamination and vector-borne disease outbreaks.  For disease outbreaks, do not input them as such, but rather as a slowly increasing attack rate and see if, and how quickly, the outbreak is recognized.  Give aeromedical people some problems that require solid knowledge of the Geneva Conventions as they apply to medical personnel and see how well they are really understood.  When doing any simulated direct patient care during exercises, as often as possible, use moulage and "real-world" supplies.  There are technicians who don't know how to set up an intravenous (IV) system or where to find ambulance supplies because they are so used to using "exercise kits" which consist of left-overs from previous exercises with IVs and other supplies already open and connected.  Once again, do all that you can to make your exercises as real as possible.



     	Exercises, then, complete the loop of preplanning.  From the information gained through them, reevaluate the plan  and the intelligence sources and, if necessary, rewrite office guidance.  This continual review and updating process is the bedrock of wartime readiness and, thus utilized, lays the foundation for success in providing medical support for military deployments.



Immediate Predeployment Concerns

     	Deployment Scenario.  You need to know who, how many, where, and for how long for the deployment.  This scenario applies to the unit to be supported and the resources you will have to meet the tasking.  This information is best found out from the unit deployment commander, the plans officer, or readiness officer.



     	Communications.  In addition to the close working relationship you will need with the operational commander, it is also important to maintain communications with the folks in the medical chain, since it often they who can coordinate aeromedical evacuation and medical resupply.  And, of course, they need to know the type and number of casualties and illnesses with which you're dealing so that they can coordinate operations within the rest of the theater.  Specific reporting requirements are discussed in chapter 23.  During deployment, this communication is accomplished through medical contingency (MEDCONs) reports.  A procedural line-by-line instruction sheet available in the deployment kit will be helpful when filling out and submitting the report.  The MEDCON is divided into three sections, submitted separately.

          a. Submit Section A immediately after a medical unit is alerted to support exercise (including local) and emergency or contingency operations, or upon any subsequent change in alert status.  The Director of Base Medical Services (DBMS) of units alerted for deployment will submit section A of this report.  

          b. The Director of Medical Services (usually the deployed flight surgeon) at the deployed location will submit Sections B and C.  Section B will be submitted by all deploying units when operational capability is attained.  

          c. Section C will be submitted daily as of 2400L and transmitted no later than 0800L the following day.

     

	Circadian Rhythm Adjustments.  Time zone changes coupled with long duty days and the recurrent "hurry up and wait" situations typical of deployments multiply the fatigue producing effects of sleep disturbances.  You need to review the time factors in the deployment and consider the impact of circadian rhythm disturbances on the task performance both during and immediately after deployment.  The discussion on circadian rhythm in chapter 9 should be reviewed along with any references as needed.  Techniques which may help circadian adjustments occur more smoothly are:

	a. Consider using the Argonne "Jet Lag Diet" (see chapter 14).

          	b. Try to keep work hours well outside of circadian or time on task troughs.

         	 c. Try to begin adjusting prior to deployment.

          	d. During duty cycle outside normal duty hours:

              		1. Exercise.

               		2. Well lighted areas.

               		3. Consider decreased duration.

               		4. Increase protein in diet.

          	e. During sleep cycle outside normal duty hours:

               		1. Consider melatonin or short-acting hypnotics (pretested).

               		2. Keep area dark and quiet.

               		3. Increase carbohydrate in diet.

          	f. Arrive at deployment site on Thursday or Friday if this will allow the weekend 	  	   to adjust.

          	g. If tasking allows, adjust take-off times the first week of deployment.  For a 	 	   westbound deployment, earlier takeoff times; for eastbound, later.  Slip to 	 	   normal takeoff times by second week.



    	 Predeployment Briefing.  After reviewing all the previously mentioned issues you now need to prepare the briefing tailored to the specific mission and the expected medical threats.  Specific actions and advise should now be developed for the areas discussed previously.  
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 DEPLOYMENT



General Issues

     	Upon arrival at the deployed site, you must be ready to treat patients even before your equipment and supplies are unloaded and set up.  Personnel will work hard unloading material and setting up the various facilities.  It is during this period that injuries are very probable and sanitation measures lowest.  This period is where the enroute kit is useful.  As soon as possible set up your tent and inventory  your supplies, and you are now ready to confront the day-to-day challenges of medical care in a remote environment.



    	 Historically, diarrhea, skin diseases, and trauma will constitute the majority of casualties with which you will be faced.  In addition, a number of preventive public health activities will be your responsibility while deployed.  Your preventive medicine orientation must be focused more than ever.  The potential for accidents as well as for food, water, and vector-borne disease outbreaks rises exponentially with separation from home base public health programs.  In addition, deployed flight surgeons, although quite adept at handling acute illness and injury, often have very limited experience with many food, water, and sanitation programs.  There may not be a public health person deployed or the one that is may have limited experience in many of these areas.  Ultimately, you are responsible for medical aspects of public health programs for the deployed force.  For these reasons, this section will discuss the fundamentals of food, water, waste, and vector control programs.  This information will provide you the capability to answer a few questions.  But, more importantly, it will give you the knowledge needed to know what the right questions are, and who to ask for the answers.

Ensuring Safe Food

    	 Some of the more important components of a program to ensure safe food are: 

      	a. Use approved food sources

      	b. Ensure sanitary, temperature-controlled food transport

      	c. Control food storage temperatures

      	d. Freeze food quickly 

      	e. Thaw below 45(F

      	f. Sanitize fruits and vegetables by soaking in dilute chlorine solutions

      	g. Thoroughly cook meats

      	h. Ensure serving temperature less than 40(F or greater than 140(F

      	i. Follow food storage guidelines

      	j. Use good food handler hygiene



(Editor’s Note: The deployed services personnel preparing your food, may not have worked with food for several years prior to your current deployment. Education and inspections are very important to help ensure their compliance with safe foodhandling practices).



    	 Food sources must be approved according to AFI 48-116, formerly AFR 161-32, Veterinary Medical Food Inspection.  AFI 48-116, formerly AFR 161-26, Control of Foodborne Illnesses (13), explains procedures for preventing, investigating, and reporting foodborne illnesses.  Ensure refrigerator trucks have maintained perishable foods cold or frozen throughout transport.  Foods that could potentially support the growth of dangerous microorganisms should be protected from potential contamination sources such as dust, insects, rodents, dirty utensils, drainage leaks, and food handlers.  Keeping foods at temperatures indicated in Figure 22-2 and following storage guidelines in Figure 22-3 will minimize the chances for bacterial growth sufficient to cause foodborne illness.  The use of nonhazardous foods is limited only by condition, palatability, mold growth, etc.  A few examples of nonhazardous foods include breads, cakes, cookies, fruit, fruit pies, beets, carrots, tomatoes, pickles, catsup, and American cheese.  To protect against ova and parasites, cook foods thoroughly.





           	Condition                             	Temperature

                                                                     oF          oC

          	Frozen storage                       	<0          -18



          	Chilled storage*                  	32-40     0-7



          	Fresh fruits & vegetables      	35-55     1-13



          	Hot storage*                         	>140      60

 

     		* When preparing and serving food, total time between

400F and 1400F must not exceed  4 hours



Figure 22-2. Holding Temperatures.







         Potentially hazardous food               Label and Use Within

        

      		Leftovers*                              	24 hours



          	Large unsliced meat items          	5 days



          	Sandwiches, chilled                  	60 hours



          	Sandwiches, hot                          	5 hours



          	Fried chicken                            	60 hours



          	* Store in shallow containers.



Figure 22-3. Holding Times.
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	Fruits and vegetables can be sanitized by soaking them in a solution of 1 teaspoon of 5 percent liquid household bleach per gallon of water for 2 minutes.  Double the strength if there is sediment.  Remember that preventing contamination and toxin production is the goal.  Reheating potentially contaminated products is foolish.  Staphylococcal toxin is heat stable to boiling.  Although clostridial toxin is heat labile, the spores are not.  Even Vibrio parahemolyticus can survive 140( for 15 minutes.

     

It is essential to remember that the cornerstone of preventing food handler contamination of food is not the baseline food handler physical exam.  It is composed of the educational and supervisory portions of the food handler program.  Medical people should instruct supervisors who, in turn, instruct and manage food handlers.  Some basic principles are: 

      	a. Frequent hand washing

      	b. Not working if ill 

      	c. Bathe daily

      	d. Cut fingernails short

      	e. Wear clean outer clothing

      	f. Use hair nets or hats

      	g. Remove hand jewelry

      	h. Follow guidelines for safe food handling

      	i. Keep utensils and surfaces clean and smooth

      	j. Air dry utensils

      	k. Follow waste disposal guidelines

      	l. Follow insect and rodent control guidelines



	By performing regular follow-up visits and inspections, medical personnel can help assure that the program remains effective.  Air Force Form 977, Food Facility Checklist, is a useful aid in guiding you through these visits.



Ensuring Safe Water

	Normally, the Base Civil Engineer is responsible for the supervision and accomplishment of all work entailed in providing a safe, sufficient, and satisfactory water supply.

     

	The DBMS, through the activities of the Bioenvironmental Engineer (BEE), is responsible for conducting investigations to determine the suitability of the water supply from the standpoint of health preservation and recommending any remedial action indicated.  This responsibility includes periodic inspection of water sources, treatment measures, disinfection methods, water storage, and distribution, together with the routine collection and analysis of water samples and interpretation of results.  Further, the DBMS is responsible for the review of proposed water supply projects and for determining whether necessary safeguards for potability have been incorporated.



This responsibility changes at a deployed site in two big ways.  The deployed flight surgeon usually becomes the DBMS at the deployment site, and a BEE may not be readily available for advice.  The steps to be taken to ensure a safe and adequate water supply are: 



	a. determine the amount and quantity of water required

		b. evaluate sources

		c. determine treatment requirements

		d. surveillance (chlorine residuals)



Pertinent references include AFI 48-119, formerly AFR 161-44, Management of the Drinking Water Surveillance Program (17), and AFM 161-10, Field Hygiene and Sanitation (10).



	In nonarid environments the water use planning factor is 50 gallons/man/day (gmd).  Because water is scarce in an arid environment it must be used very carefully.  Therefore, the water use planning factor for arid environments is less than that for nonarid environments.  The USAF planning factor for arid environments is 21.5 gmd.  A breakdown of the planning factor is shown in Figure 22-4.



		Function                        	Water Usage Factor

                                                  		(gal/man/day)

      		Potable Water

               	Drinking                           	4.0

               	Personal Hygiene             	2.7

               	Shower                            	1.3

               	Food Preparation             	3.0

               	Hospital                           	1.0

               	Heat Treatment                	1.0



          	Nonpotable Water

               	Laundry                           	2.0

               	Construction                    	1.5

               	Graves Registration        	0.2

               	Vehicle Operations         	0.3

               	Aircraft Operations         	2.5



          	10 percent Loss Factor        	2.0 



                     TOTAL                     		21.5



Figure 22-4. Water Use Planning Factors



	Some of the functions can only be met with potable water. Some functions can be accomplished with either potable or nonpotable water.  A description of each of the factors follows as well as a discussion of ice requirements.  Great care must be exerted to keep potable and nonpotable sources separated.



	Approximately 4 gallons of cooled drinking water should be provided each individual per day.  Those individuals engaged in strenuous physical activities will normally require this amount of water to maintain their strength during the hottest period of the day.  Those individuals who are less active will drink less.  Under all circumstances, everyone needs to develop a habit of drinking frequently during the day, whether thirsty or not.



	The 2.7 gallons (10.25 l) of water for personal hygiene is allocated for the following purposes: daily shaving 1-1/2 quarts (1.4 l)or helmet capacity; helmet baths on alternate days, 6 quarts (5.75 l) or 4 helmets; comfort cooling 1/2 quart (0.5 l) over individual's head, eight times a day; brushing teeth and hand washing 2-1/2 quarts (2 l).



	Approximately 4.5 gallons (20 l) of water is to be utilized twice a week per person for a three-minute shower.  There may be occasions when bacterially safe nonpotable water (e.g., river or stream water) can be used by contingency forces.  In these instances, however, medical approval is required to use the water from rivers and similar sources without treatment (i.e., free of bacterial and parasitic risks).



	The amount of water used for food preparation varies with the type of meal being served which is, in turn, determined by the geographical location of the deployment.  For Southwest Asia, for instance, preparation of meals requires about 0.65 gmd.  Another 2.35 gmd is required for kitchen cleanup.



	The hospital consumption planning factor comes from a projection of 65 gal/day for each patient bed and 10 gal/day/hospital staff member.  These quantities are based on daily baths for the medical staff and the majority of patients, laundry of uniforms and bedding each day, and the various general sanitation, food preparation and housekeeping operations done each day in support of patients and hospital staff.



	One gmd is planned for use in the treatment of heat casualties.  Heat casualties will probably be treated by submersion in cool water and by forced intake of liquids.



	Water intake during hot, dry conditions and strenuous activity can be encouraged by cooling the water to at least 60 to 70(F to make it more palatable.  If water cannot be sufficiently cooled for consumption, then it is important to alter the taste.  For example, Kool-Aid( is palatable at 85(F, where water is not.  It is assumed for planning purposes that water converted to ice, in order to cool drinking fluids, will be consumed and is considered part of each individual’s daily allocation. One-half gallon/ person of water converted to ice (4.4 lb or 2.0 kg) is provided.  Ice requirements for air transportable hospitals are planned at 1,000 lbs per day.  Mortuary holding area ice requirements when mechanical refrigeration is not available are 0.2 gmd.



	Water for military supplies may be obtained from any of several types of available sources.  Figure 22-5 lists common sources and general considerations of their use.



	Ground waters normally have better initial bacteriological quality and require less treatment than surface sources, thus reducing operational problems.  In addition, the development of ground water is better suited to military considerations of security, decentralization, and protection against enemy action.  However, development of ground water resources under combat or field conditions is limited in view of requirements for well drilling equipment and experienced hydrologists, and the time factor involved.





             Source      	     Concerns             Usual Treatment   	  Safeguard   

                                                             

     	Ground   	Well protection  	Aeration,         	Chlorination     

                                				ERDLator or                  

                                				Reverse Osmosis              

                                                             

     	Surface  	Watershed        	ERDLator or       	Chlorination

              		restrictions     		Reverse Osmosis               

                                                             

     	Spring   	Enclosure        	..............    		Chlorination     

                                                             

     	Rain     	Catchment        	..............    		Chlorination     

              		protection                                     

                                                             

     	Sea      	..........       		Reverse Osmosis,  	Chlorination

                                				Distillation    





Figure 22-5. Water Sources and Treatment





	Sanitary surveys of established water sources are required at periodic intervals to ensure that adequate protection exists for preventing the entrance of contamination into the supply.  Where ground water is obtained through deep wells, the chief concern is that of preventing ingress of surface water through drainage or leakage into wells.  With surface water sources, the detection and elimination of gross contaminations, such as untreated sewage or industrial waste discharges, are the principal considerations.



	The type of water treatment selected is determined by considering the initial water analysis versus the water's intended use.  Major considerations in the initial analysis include the water's physical, chemical, and microbiologic characteristics.  Physical properties of interest include gross appearance, suspended particle load, color, smell, and taste.  Chemically, both pH and the types and amounts of dissolved substances are important.  And, of course, the presence of various microbiologic contaminants will affect both water usage and treatment.  More important among potential water-borne illnesses are typhoid, cholera, hepatitis A, polio, enteric viruses, amebic dysentery, giardiasis, and geohelminthic diseases such as schistosomiasis.  Intended use refers to whether the water is to be used for potable or nonpotable purposes and whether there are special operational considerations such as corrosion and residue build-up in using the untreated water for such activities as washing, fire-fighting, and aircraft operations.



	Water treatment methods consist primarily of removing suspended substances followed by antimicrobial treatment.  For some source and use combinations, special treatment is required. 

     

	Aeration helps reduce levels of hydrogen sulfide and carbon dioxide.  In addition, oxygen is added and iron and manganese are oxidized, making them less soluble and more easily removed.  Aside from being objectionable in water because of staining porcelain and laundry, imparting unpleasant taste and odor, or causing corrosiveness, presence of these substances above critical levels is of medical concern in attempting disinfection by chlorination.  Significant amounts of dissolved iron, manganese, or hydrogen sulfide in water present inorganic chlorine demands that give rise to difficulties in maintaining chlorine residuals.  Dissolved carbon dioxide causes corrosiveness that will tend to pick up iron, copper, and lead from distribution lines as well as from service plumbing.  



	Suspended substances are removed by filters, flocculation, and settling.  Gross filtering for such large items as inner tubes, trees, dead bodies, and such is done by gratings.  Diatomaceous earth and sand are used as filters for smaller particles, cysts of amoebae and Giardia, and schistosome cercariae and may be incorporated prior to or after flocculation.  In addition to their size, ionic charge also helps keep smaller particles in suspension.  Chemicals such as alum are added to the water first to neutralize the charges on the particles, and then to aid in making them stick together to form larger particles called "flocs."  This process and the subsequent settling of the particulate matter is known as coagulation or flocculation.  While the primary purpose of flocculation is to relieve filter loading so that long filtration cycles between cleanings are obtained, it plays an important role in the removal of pathogenic microorganisms.  Besides carrying down great numbers of microorganisms during the sedimentation phase, the fine particles of floc carried over to the filter beds form an exceedingly fine biofilter which effectively filters out virtually all remaining microorganisms.  These additive benefits are lost when full surface water treatment is reduced to rapid sand filtration only, as may be done to save chemicals during dry seasons when raw water turbidities are low.



	Disinfection or killing of microorganisms is accomplished through chlorination.  Chlorine gas is added and, within seconds, hydrolyzes to hypochlorous acid (HOCl).  It is this acid and its ionization radicals, H+ and OCl- that  are measured as free available chlorine.  Usually a small residual of free available chlorine, less than 1 part per million (ppm), is maintained to ensure killing of all pathogens as well as protect against small amounts of organic matter which could enter the water supply during distribution.  In addition, to allow for the changes in rates of chemical reactions due to pH, temperature, and the form of chlorine present, a minimum contact time of 30 minutes between chlorination and distribution is specified by Air Force regulation.  In field conditions, the amount of chlorine residual that would be recommended is usually determined by such factors as planned storage times and temperatures (chlorine off-gassing), potential for organic contamination during distribution, and the presence of cysts of Entamoebae or Giardia.  The longer the planned storage, the greater the potential for contamination, and the greater the problem of cysts, the more residual is required, up to 5 ppm free available chlorine.  Since even 1 ppm free chlorine will kill Entamoebae and Giardia cysts over a 30 minute contact time and since the potential for gastrointestinal irritation increases rapidly above 5 ppm free chlorine, it is rarely necessary to require residuals above 5 ppm.



		Air transportable water treatment units available today include ERDLator and reverse osmosis units.  The ERDLator (from the Army's Equipment Research and Development Lab where it was developed) comes in 600 and 1,500 gallon per hour (gph) sizes.  Sludge from the flocculation process and the backwash which cleans the filters represent large quantities of waste by- products that must be planned for.  Since the ERDLator cannot remove dissolved solids, the source must be freshwater, that is, have less than 500 ppm dissolved salts.  If brackish (i.e., greater than 500 ppm dissolved salts) or sea water is used as a source, reverse osmosis units are employed.  These 600 gph units are approximately 7 ft2 and 6 feet high and weigh over 7,000 lbs. They consist of filters and a high pressure (950 psi) section in which about one-third of the entry water passes through reverse osmosis membranes with most of the dissolved substances left behind.  The remaining two-thirds of the input water is discharged as brine.  There is, in addition, a filter backwash discharged each day. 



	Under field or survival conditions, situations may arise that will require persons or small units to produce their own drinking water from raw sources or unsafe supplies.  Certain items of water treatment equipment and purification supplies are issued for these purposes.  Their use, however, should be regarded as an emergency requirement, and water so processed should never supplant water obtainable from military supplies.  Chlorine for emergency disinfection may be available as calcium hypochlorite powder (70 percent chlorine), or household bleach (5 percent chlorine in water).



	For small groups, the 36-gallon canvas Lyster bag carried in unit supplies for drinking water storage and dispensing, can be used as a container for disinfecting raw water.  The bag is filled to the mark with the cleanest raw water available.  A stock solution of chlorine is mixed by adding 3 ampules of calcium hypochlorite to a one-half canteen cup of water.  When dissolved, this solution is poured into the Lyster bag and stirred with a clean stick.  Wait 30 minutes and check for chlorine residual as described below.  If less than desired, add one more ampule and repeat the procedure until the desired residual is achieved.  An alternate method consists of adding 1 tablespoonful of liquid household bleach to the Lyster bag and proceeding to check for chlorine residual as above.  When a chlorine test kit is not available, ensure that water has a slight chlorine taste.



	On an individual basis in emergencies, water may be disinfected in a canteen with water purification tablets, used in accordance with the instructions on the tablet bottle.  An alternate method consists of first mixing one ampule of calcium hypochlorite with one-half canteen of water.  Then pour one canteen capful of this solution into a canteen of water.  Two drops of 5 percent household liquid bleach added to a canteen of water will also work.  Wait 30 minutes before consuming.  Figure 22-6 is a guide for determining chlorine requirements for various size containers.  Raw water may be rendered safe by boiling for at least 15 minutes.  Quantities required for drinking should be prepared as needed due to the danger of secondary contamination occurring without the safeguard provided by chlorine residuals.
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                   	Size (gal)       # Ampules  	   5 % Chlorine



                	5         		1/2      		0.06 oz (1/16 T)

               	10          	1       		0.13 oz (1/8 T)

               	20          	2       		0.26 oz (1/4 T)

              	100          	8       		1.23 oz (1-1/2 T)

              	200         	16       		2.56 oz (5 T)

              	300         	24       		3.84 oz (8 T)



Figure 22-6. Chlorine Required for Disinfection





	Periodic inspections of water supplies should include appraisal of capacity of storage facilities with regard to the contact periods following chlorination.  Protection afforded finished water while in storage is likewise important.  Storage and distribution tanks should provide adequate protection against dust-borne or other accidental contaminations.



	The potential for cross-connections constitute major hazards in water distribution systems.  A cross-connection is a physical arrangement between a drinking-water supply system and a nonpotable system whereby flow into the drinking water system is possible.  Where dual systems exist for fire protection or industrial usages, consideration must be given to the possibility of such connections existing.  Faulty plumbing arrangements, such as leaking flush valves and their bypasses, are cross-connections and may cause back-siphonage of toilet-bowl contents when partial vacuum conditions exist.  Back-siphonage may occur on the uppermost fixtures in buildings when pipe sizes are too small to satisfy simultaneous water demands and when lavatories, sinks, and other fixtures have under-the-rim inlets.  Secondary contamination may also gain entrance into distribution systems through leaking joints or fractures, especially when sewer and water lines are in proximity and water tables are high or storm waters percolate around the lines.  Maintenance of constant positive pressure throughout a distribution system is of paramount importance against dangers associated with cross-connections and leaks.  The occasional military expedient of conserving water in overtaxed supplies by valving off distribution systems or parts thereof is fraught with danger when underground lines are involved.  Conservation should stress reduced usage.



	Before placing new distribution systems in service, sterilization of all lines with heavily chlorinated water (50-100 ppm chlorine) for 24 hours is essential.  This line sterilization is also an established practice for new extensions to a system and for portions affected following main breaks and replacements or other major repairs.



	Routine tests for chlorine residuals and bacteriological quality form the bases for ensuring the continuous potability of water supplies.  Coliform counts are a method of determining presence of contamination with fecal material.  Since culturing is so time consuming, the primary method of surveillance used in the field is monitoring the chlorine residual.  Chlorination test kits are available and consist of color comparison tubes and chlorine test tablets.  The instructions accompanying the particular kit should be followed. 



Field Sanitation and Hygiene

	Construction of waste disposal and personal hygiene facilities will be accomplished by civil engineering personnel, but you should make sure such projects get the appropriate priority and locations are in accord with sanitary guidelines.  Remember that, upon arrival at a deployment site without sanitary facilities, people will begin to urinate and defecate "ad lib."  Early advice is essential or walking and sleeping on the ground could quickly become unusually unpleasant or hazardous.  The following  discussion provides information on health aspects of locating and constructing liquid and solid waste disposal as well as handwashing and shower facilities.  AFM 161-10, Field Hygiene and Sanitation (10), and the new revision when published will provide explicit guidance on specific techniques.



	Figure 22-7 provides an idea of the type of field sanitary facilities required based on the length of the deployment.  The number, type, and location of these facilities will be determined by civil engineers.  As medical consultant, it is useful to be acquainted with some basic principles of construction and site selection.



	As can be seen from Figure 22-7, there are a number of selection possibilities for latrines.  AFM 161-10 (10) gives specific construction guidelines and illustrations.  The "burn-out" latrines have one-third fuel oil mixed with two-thirds waste and are periodically burned and the resulting ash buried.  Constant mixing while burning is essential for feces to be burned to ash.  If conditions permit, the vented improved pit (VIP) latrine offers a number of advantages.  The tall vent stack on each latrine box causes heated air to rise up, drawing odor out of the latrine interior.  Flies tend to be drawn by airflow and light into the vent rather than the latrine interiors.  A screen at the top of the stack prevents their escape and they die.  Screen all latrine openings and use springs on doors to keep them closed.  Engineers plan about one toilet per 18 persons.  Up to one third total required can be urinals if they are not servicing females.  Assure that latrines are located downwind at least 100 yards from food and living facilities and in a place that will not contaminate the water source by seepage or run-off.



	Soakage pits can be used if the ground is porous enough to absorb liquid wastes.  If laundries, showers, and kitchens produce too much liquid wastes or if the ground is relatively impervious as is true in Southwest Asia, it will be necessary to use evaporation beds.  Soakage pits and evaporation beds that service kitchen facilities must be protected from becoming clogged with grease and garbage.  This protection is accomplished through filters and grease traps.  There are a number of different designs.  The important thing about any grease trap is that it should be of sufficient capacity so that the hot, greasy water being added will not heat the cool water already present in the trap.  It should have a screen filter to trap large waste particles.  It will need to be cleaned of grease periodically to avoid clogging.  Recognize the breeding potential for flies, mosquitoes, and rats as public health hazards.  As for latrines, location and run-off to water sources are important considerations.
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                                         				Highly  	Short           Extended

		Item                Comments             	Mobile           	Bivouac       Bivouac  



	Cat HoleLatrine    	Cover with dirt       	XXXX

                    			after use.



	Straddle Trench     	Cover with dirt         			XXXX

                    		after each use.*



	Deep Pit Latrine    	Add urinals to                        			XXXX

                    			protect seats.*



	Burn-out Latrine    	See discussion below          		XXXX



	Vented Improved     	See discussion below.                 			XXXX

	Pit (VIPs) Latrine



	Garbage Pit         	Locate near dining            		XXXX    	XXXX

                    			area. Size by length 

                    			of stay. Cover with 

                    			dirt after each meal.*



	Soakage Pit         	Locate near dining                    			XXXX

                    			area. Size by length 

                    			of stay. See comments

                    			below.



	Messkit Laundry     	Provide good drainage.                			XXXX

                    			Enforce use of scrap 





	Handwashing         	Provide soap. Collocate       		XXXX    	XXXX

	Devices             	with latrine and dining 

                    			areas. Dig shallow 

                    			soakage pit.



	Showers             	Dig soakage pit.                      			XXXX



     	*Spray with insecticide to control flies.





Figure 22-7. Field Sanitary Requirements
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	Waste water that is allowed to run off the deployment site should be treated to remove polluting contaminants.  Usually, wastewater treatment consists of removal of solids, organics, and suspended contaminants.  In some instances, additional treatment is necessary to remove special pollutants such as phosphorous, nitrogen, and toxic chemicals.  In the field, removal of solids and organics is accomplished in stabilization lagoons.  There, the water sits or moves through very slowly over a period of 20 to 120 days and bacterial action, photosynthesis, and settling removes the organic and much of the suspended solids load.  The organic load is expressed as the amount of oxygen which would be required for microorganisms to metabolize it.  This quantity is referred to as biological oxygen demand (BOD), and one important goal of wastewater treatment is to reduce this figure as much as possible before releasing the wastewater to the environment.



	In addition to liquid waste, an estimated 4 lb per person per day of solid waste in the form of garbage, rubbish, and industrial wastes must be dealt with.  This removal is normally done using sanitary landfills. 



	Ready availability of handwashing devices will discourage fecal-oral transmission.  Several designs for field handwashing devices are given in AFM 161-10 (10).  Encourage personal hygiene by providing regular showering opportunities.  Beware of stream bathing where schistosomiasis may be prevalent.

  

	Being aware of field sanitation processes as those noted in the preceding paragraphs will help in surveillance and prevention of potential foodborne and vectorborne disease outbreaks as well as skin diseases associated with poor personal hygiene.  Since gastrointestinal and dermatologic diseases always rank as the top two disease categories for deployed troops, preventive efforts in this area will indeed pay rich dividends.



Control of Vectorborne Disease and Animal Pests

Responsibility.  The responsibility for arthropod and rodent control is divided between the medical services and the civil engineering services.  AFI 32-1053, formerly AFR 161-1, Medical Entomology Program (7) and AFR 91-21, Pest Management Program (2), define these responsibilities.  Regarding disease vectors and medical pests, the Base Civil Engineer plans, initiates, and supervises arthropod and rodent control activities, whereas the Director of Base Medical Services has primarily survey and advisory responsibilities.  The medical service responsibilities may be listed briefly as follows:

	a. To watch closely over adjacent communities to detect vector-borne diseases.

	b. To make frequent periodic on base surveys to locate and identify vectors of arthropod or rodent-borne diseases, or pest species.

	c. To recommend to the base civil engineer that appropriate control programs be initiated when surveys demonstrate the presence of disease vectors or of pest species adversely affecting morale.

	d. To monitor the effectiveness of control programs for vectors and pest species.

	e. To assist in instructing vector control personnel concerning toxicity, safe handling, and application of insecticides.

	f. To assist in instructing all military personnel regarding personal protective measures.

	g. To prevent transmission of agricultural pests and vector borne diseases during international movement of military personnel and equipment.



	If, having reviewed the sources of medical intelligence you suspect vector-borne disease threats will require significant surveillance activities, you should coordinate with the EHO who can advise on the appropriate level of environmental health expertise that should accompany you.  Also, the EHO should insure that appropriate surveillance equipment is included in deployment equipment packages.  The EHO personnel not trained in contingency surveillance procedures should be encouraged to attend the United States Air Force School of Aerospace Medicine (USAFSAM) Operational Entomology Course.  A similar course is offered by the Navy.



	To avoid classification problems, ticks, mites, and some venomous arthropods are included under the term "insects" although they are, of course, not true insects at all.  The insects may be divided into two general groups: beneficial and harmful.  The beneficial insects include scavengers which rid us of organic waste material, the parasites and predators which help in the fight against harmful insects and the pollinators.  These groups are so important economically that great care must be taken to avoid their destruction in any large control operations.



	Harmful insects fall into three groups: economic, pest, and medical.  Economically harmful insects include those which destroy crops, forests, food and clothing, and which affect the health of cattle and pets.  The control of these insects is of grave concern during movement of troops between ecologically separate areas because of the potential economic disasters they could cause if introduced into a new area.  Many pests have no particular economic or health importance to humans, but are a great nuisance, and may affect morale.  There are many insects involved in the transmission of diseases to humans, mosquitoes being the most widely known group.

   

	Information Sources.  For general medical entomology information and consultation, contact:

	a. USAFSAM, Epidemiology Services Branch (USAFSAM/EKE), Brooks AFB, TX 78235-5301, Autovon 240-3472.  


	
b
. Within the United States Air Forces in Europe (USAFE) area of responsibility, contact HQ USAFE/DEMO, APO New York, 09012 (Ramstein Air Base, West Germany), Autovon 480- 6846/7306.  

	
c
. A complete listing of medical entomology points of contact in overseas areas is included in Technical Information Memorandum 24, the "Contingency Pest Management Pocket Guide," available from Walter Reed Army Medical Center's (WRAMC) Defense Pest Management Information Analysis Center (DPMIAC) at Forest Glen Section, WRAMC, Washington, D.C. 20307-5001, Autovon 291- 5365. The DPMIAC will also provide literature searches in all areas of medical entomology and pest management.  

	
d
. In addition, each major command (MAJCOM) has a civil engineer pest management program manager who can provide staff assistance, reference, consultation, and program guidance for all aspects of pest control.  

 

	Surveys.  Thorough field surveys must be made to determine the presence of disease vectors or pest species, and, if present, whether the populations of these species are large enough to warrant area-wide control programs.  The initial base survey is best made by an entomologist trained in survey methods and the identification of vector and pest species.  Consultant services for the initial survey may be requested from sources listed above, with approval of the deployment commander.



	Periodic and continuing surveys and monitoring of the efficiency of routine control programs should be made by environmental health personnel following procedures recommended by the medical entomologist during the initial base survey.  Surveys should be continued at weekly intervals during the warm months, or throughout the year in tropical areas.



	 Identification.  Successful control programs can be planned only when the vectors and pests have been accurately identified, and when information is available on their life history, breeding sites and bionomics.



	Identification requires technically trained personnel who are not available at the average USAF hospital.  Contact the entomology consultant for your geographical area at one of the addressees listed above.  Information on life history and bionomics will also be available from medical entomologists, but delineation of the breeding areas will have to be made at the base level.  If there is a nearby Army or Navy entomology unit, they can often offer more rapid identification than the distant USAF sources listed above.



	In general, adult mosquitoes and flies of medical importance should be submitted for identification in pill boxes between layers of kleenex or toilet paper.  Most other medically important arthropods and larvae of mosquitoes and flies should be preserved and shipped in 70 percent grain alcohol in vials.  Adequate data as to locality and date of capture should be included with each sample sent for identification.



	Control.  The two general types of arthropod and rodent control measures employed in the USAF are physical and chemical.  Personal protection will be discussed separately in the next section.

	a. Physical control measures are often more expensive initially, involve more personnel, and require more planning.  Physical measures are aimed at removal or denial of breeding areas, harborage and food.  They are more effective than chemical controls, and are less costly in the long run, but are usually not practicable for a short-term deployment.

	b. Chemical control measures are temporary in nature, and although they can be carried out quickly by a minimum of personnel, they are less effective than permanent physical control methods, and more expensive over a long period.  Chemical measures are usually easier to carry out while the insects are in one of the immature stages.  Many arthropod eggs are laid in batches in small areas and the young are thus concentrated.  Such concentration makes it easier and cheaper to kill large numbers of arthropods with less insecticide and labor than if the adults are attacked later.  Some, however, are not accessible until they are full grown, and must be controlled by direct attack of the adults.



	If control by chemical means is selected, the utmost care must be exercised to ensure that only approved insecticides are used and that insecticides are employed safely and at the recommended dosages.  If properly applied at the recommended rates, the chance of damage to personnel and the ecosystem is minimized.



	Recommended insecticides and dosages are subject to frequent changes as new compounds are made available or as resistance is developed by insect species.  The Armed Forces Pest Management Board and the Navy's Disease Vector Control Centers can provide specific information.  Also, the "Contingency Pest Management Pocket Guide" mentioned above contains detailed information on recommended pesticides for each vector, stock numbers, dilutions and proper methods of mixing and dispensing.

 	

	Personal Protection.  Listed below are the principal methods of personal protection.  These methods should be briefed prior to deployment and reinforced regularly at the deployment site.

		a. Education of individuals and supervisors.

		b. Vaccinations.

		c. Avoid vectors.

		d. Use of barriers.

		e. Use of repellents.

		f. Chemoprophylaxis.

		g. Use of insecticides.



	For personal protection measures to be effective, it is imperative that there is strong command support.  Compliance must be mandated by line commanders and supervisors.  As the mission allows, mandate personnel to avoid infested areas, especially during peak activity periods.  Supervisors should ensure regular use of uniform and netting barriers, repellents, and chemoprophylaxis.  Insecticide use will be based on findings during environmental health surveillance.  If, however, surveillance is unavailable and intelligence indicates the presence of a vector-borne disease threat, control measures for the appropriate vector should be initiated.



	A discussion of control methods for specific disease vectors follows.  For a concise review of specific diseases, see Benenson's "Control of Communicable Diseases in Man."  Certain aspects of surveillance and control will be vector species specific and is available from the EHO or reference sources.



	Mosquitoes:

        	a. Diseases and Vectors:

               1. Malaria - Anopheles species (spp).

               2. Yellow Fever - Aedes aegypti, Haemogogus spp.

               3. Dengue Fever - Aedes spp.

               4. Encephalitides - Culex and Aedes spp.

               5. Filariasis  -Culex, Aedes, Mansonia and Anopheles spp.

	b. Breeding: Eggs are laid in or near water; the larvae ("wigglers") and pupae ("tumblers") are aquatic.  They may be found in ponds, puddles, streams, marshes, tree                holes, cow-hoof holes and artificial containers such as tin cans, old tire casings, flower                vases and gutters.

        	c. Surveillance: Accomplished surveillance by light and CO2 trapping, aspiration of adults when they attempt to bite or while they are resting, larval collection by dipping water receptacles, and ovitraps which provide egg-laying surfaces for females. Two or three light traps (i.e. New Jersey light traps) each operated three times per week provide adequate surveillance for most bases. During deployment, portable Solid-State Army Miniature (SSAM) light traps may be preferable because they don’t require an electricity source.  Control recommendation are determined by type and quantity of mosquitoes found, along with disease and nuisance potential.

	d. Control (Personal): Use skin or clothing repellents.  Head nets may be used in areas     where heavy concentrations of pest species are present.  Mosquito bars should be used                by personnel sleeping outdoors or in unscreened buildings.  Ensure immunizations (i.e.,               yellow fever) are up to date and chemoprophylaxis (i.e., malaria) schedules are                           followed.                     

        	e. Control (Physical): Draining of water, filling ponds and other breeding areas with dirt removal of artificial breeding areas, ditching of swamp and marsh areas, and screening               of buildings.

        	f. Control (Chemical): For adults, spray indoor areas with residual sprays.  Outdoors, space spraying for adults and larvaciding affords temporary relief during heavy                           breeding periods.  Aerial spraying should only be done when there is a pressing need                  and conventional ground applications are impossible, ineffective or too slow.  Aerial                    applications requests should be processed through the command pest management                      program manager.  The Army and Navy have helicopter-borne aerial spray assets that                 can be used for smaller areas.

	Flies:

        	a. Diseases:

               1. Typhoid Fever, Cholera, Dysenteries (filth flies)

               2. Tularemia (deer fly)

               3. Leishmaniasis (sand fly)

               4. African Trypanosomiasis (Tse-Tse fly)

               5. Sandfly Fever (Sand Fly)

               6. Onchocerciasis (Black Fly)

	Fly-borne diseases may be transmitted by mechanical means, as are the intestinal diseases and tularemia.  Others are transmitted only after completion of part of their life cycle in the fly, as in African trypanosomiasis.

   	b. Breeding: Houseflies and other "filth-flies" breed in manure, garbage, spillage and other organic material.  Other flies vary in the location of breeding areas.  The deer fly breeds in soil at the edge of streams; the sand fly, in cracks and crevices and in rock walls.  The breeding habits of flies are so varied that the life history of the individual species must be known for permanent control.

    	c. Surveillance: Sand flies and black flies may be collected by light and CO2 traps or by aspirating landing flies at various sentinel collecting stations.  Filth flies are counted as they land on specially prepared fly grill, fly paper, or in traps baited with garbage. This surveillance is probably not necessary for common filth flies since control decisions are based more on common sense. 

	d. Control (Physical): Important measures include the proper operation of incinerator or sanitary fill for garbage disposal, proper handling of garbage at messhalls, proper sewage disposal, and screening of buildings.  

       	e. Control (Chemical): Baits may be prepared for use outside messhalls.  Residual sprays may be used on inner walls of pit type latrines.  Since filth flies can fly five to ten miles from sources not under your control, chemical control is almost always necessary as an adjunct to field sanitation.



 	Fleas:

         	a. Diseases:

               1. Bubonic Plague

               2. Murine (endemic) Typhus

         	b. Breeding: Eggs are laid in the nest or bed of the host, or in the host's fur or feathers.  In the latter case, they usually fall to the ground or into the nest.  The larvae are very active, crawling around the nest or bedding material, or on rugs, on the floor, or on the ground.

          c. Control: Dip, sponge or dust working dogs with appropriate insecticide.  Area control of fleas by pesticides applied over large areas or dusted into burrows may be necessary if biting fleas are a severe nuisance.  If rodents must be controlled in a plague-endemic area, it is mandatory that fleas are controlled first by burrow dusting or other means.  If flea infested rodents are killed first, the infected fleas will look for a new host, which may well be human.

          d. Surveillance: Fleas can be collected from hosts including live trapped or trapped and freshly killed rodents or their nests.



	Lice:

         	a. Diseases:

               1. Epidemic Typhus Fever

               2. Relapsing Fever

               3. Dermatitis

         	b. Breeding: The body louse subspecies breeds, lives and lays eggs primarily in the seams of the clothing.  The head louse mainly inhabits the hair and head gear, the eggs or "nits" being laid on the hair.  The crab louse is found primarily in the pubic region, but may spread to hair of the chest and the axilla, and even to the head.  Occasionally it can be found on toilet seats or bedding.  This species seldom goes to the clothing, but remains attached to the body hair.

	c. Control: One percent lindane dusts may be applied to body parts and to clothing.  Good personal hygiene, including frequent baths and laundering of clothing, is imperative.  One percent lindane as a lotion, cream, or shampoo (tradename "Kwell") may be used on an individual basis.  

	d. Surveillance: This is accomplished through regular review of communicable disease logs.

�	Ticks:

	a. Diseases:

               1. Tularemia

               2. Relapsing Fever

               3. Encephalitides (Mideast and Europe)

               4. Rocky Mountain Spotted Fever

               5. "Q" Fever

               6. Tick Paralysis

	b. Breeding: Ticks are ectoparasites, feeding on various animals.  After each feeding they drop off and molt, then await a new host.  Some species feed only once a year and require a different kind of animal host for each feeding.  The species that attack man are usually found in grassy or wooded areas.  These species climb up the outside of the clothing until they find bare skin on which to attach.

	c. Surveillance: A muslin or flannel cloth is dragged a standard distance to collect free-living ticks.  A stationary cloth using CO2 as an attractant is another method of collecting samples for identification and counting.

	d. Control (Personal): Use diethyl-m-toluamide (DEET) on skin.  Use clothing repellents and encourage personal body inspections and removal of attached ticks.

	e. Control (Animals): Dip, sponge or dust working dogs with appropriate insecticide.

	f. Control (Area): Spray or dust applications can be used, avoiding treatment near streams at the higher concentrations because of toxicity to aquatic life.



	Mites:

	a. Diseases:

               1. Scrub Typhus.

               2. Rickettsial Pox.

               3. Endemic (murine) Typhus Fever.

               4. Scabies (7-year itch).

	b. Breeding: The mites of medical importance to humans are parasitic in at least one stage of their development.  In general, they are found either on a host animal or in grass or other vegetation.  Control is thus dependent upon the species involved.  The mites that carry endemic typhus are found on rats or in the rats' habitat.  The mites that serve as vectors of most other diseases are usually found on grass or on organic matter such as leaves, mold and dead logs.

	c. Surveillance: Rodents and small mammals may be trapped and checked for ectoparasites, or mites can be counted as they run over black plates or pieces of heavy black paper placed in an area suspected of infestation.

	d. Control (Personal): Use skin (DEET) and clothing repellents.  One percent lindane can be used to treat scabies.

	e. Control (Area): Spray or dust, avoiding treatment near streams at the higher concentrations because of toxicity to aquatic life.

�	Kissing Bugs:

	a. Breeding: These large, cone-nosed bugs live in thatched roofs and cracks in walls.

	b. Control (Personal): Use bed nets.

	c. Control (Physical): Repair walls.

	d. Control (Chemical): Residual spray walls and roofs.

	The pest insects include those which do not carry disease.  Many insect groups contain both disease carrying and pest members.  Such groups have already been covered if they are of importance as disease vectors.



	Cockroaches:

	a. Breeding: Cockroaches live in cracks and crevices in walls, cupboards, and around water pipes.  Some species carry the egg sacs until hatching occurs while others glue the egg sacs to the underside of drawers and shelves.  Roaches can travel easily within buildings, even those which are partitioned off into sections, and are often spread to new areas with groceries and other packages.          

	b. Surveillance: If necessary, surveillance can be accomplished with sticky traps.

	c. Control (Physical): Proper, tight construction of new buildings, coupled with scrupulous cleanliness can virtually eliminate cockroaches.  Old buildings can be made somewhat "cockroach-proof" by sealing cracks, crevices and pipe holes with putty, woodfiller, plaster, or concrete.

	d. Control (Chemical): Insecticides for cockroach control should be applied as "spot-treatment," placing small amounts in cracks, corners, under cupboard drawers, behind refrigerators and in other hiding places.  Subsequent applications should be made as necessary.



	Bedbugs:

	a. Breeding: Bedbugs breed in cracks and crevices in walls, in beds, and in the spaces along the rolled edges of mattresses.  They are frequently picked up on trains and buses, and in theaters and hotels.  Bedbugs bite at night, and then retire to their hiding places.  Often, the only sign of their visit is the presence of bites, or of tiny blood spots on the bedding.

	b. Control: Spray mattresses and beds, and in cracks and crevices on base boards, floors, and walls.  All rooms in the building should be sprayed unless the building is too large to make this practical.  In this case, rooms in and near the infested area should be sprayed.



	Venomous arthropods are of importance because of their bite or sting, which may produce local symptoms or even death.

	Spiders:  A few spiders, such as the Black Widow, are poisonous to man, although deaths are rare.  Others, such as the brown recluse, cause severe local reactions.

	a. Breeding: Spiders breed in lumber piles, stumps, trash piles, cracks and crevices in and under houses, on undersides of privy seats, and under old lumber, roofing material, cans and other pieces of trash on the ground.

	b. Control (Physical): The best control is through the cleaning-up of breeding areas.  Trash should be disposed of only at dumps, where it can be covered or burned.  Education of personnel should not be overlooked.

	c. Control (Chemical): Insecticides should be applied to inner walls of privies and other breeding areas at regular intervals, the time to be determined by survey.



	Scorpions:  There are numerous species of scorpions but only a few are known to cause death in man.  The toxin is carried in the stinger, being injected by a downward thrust of the tail.

	a. Breeding: Scorpions are usually found under stones, in decaying wood, and under trash piles, while some Southwestern and Middle East species may hide in sand.  They often invade houses and tents, hiding in dark corners, under furniture, and in shoes.

	b. Control (Personal): Education of personnel in the methods of avoiding contact offers the best means of combating scorpions.

	c. Control (Physical): Clean and clear all possible hiding places.

	d. Control (Chemical): Spray insecticide inside and outside as needed.



Wasps and Bees:  There are many species of wasps and bees which can inflict painful stings.  The venom sometimes produces severe systemic or allergic reactions that occasionally result in death through anaphylactic shock.  The social wasps (hornets, yellow jackets and paper wasps) and social bees (honeybees and bumblebees) are particularly dangerous because they will attack in numbers if their nests are disturbed.  The solitary species (i.e., sweat bees, mud dauber wasps, velvet ants, and bethylid wasps) are not as aggressive in defense of their nests; ordinarily they will sting only when handled.  Their stings, however, have been reported to cause severe reactions.

	a. Breeding: Hornets build large paper multicombed nests in trees or bushes, or in the sidings of houses; yellow jackets build similar paper nests in the ground; and paper wasps build umbrella-shaped, single-combed nests in protected situations such as under porch roofs, house eaves, etc.  Colonies of wild honeybees may nest in hollow trees or in sidings of houses.  Bumblebee nests are usually found on or just below the ground surface, or, occasionally, in abandoned birds nests.  The solitary wasps and bees are quite diverse in their nesting habits; some build clay cells in sheltered situations, some nest in borings in wood, and still others nest in the ground.

	b. Control (Physical): Mud-dauber nests may be knocked off the building where they are attached.  It may be necessary to apply a residual spray to discourage further nesting at the site.

	c. Control (Chemical): Control procedures using sprays and dusts against social wasps and bees are best undertaken at night when the insects are not active.  Special insecticide formulations are available that immediately "freeze" wasps on contact; these are recommended.



	Tarantulas:  Tarantulas are large hairy spiders.  They are widely feared, but are not dangerous to humans, although they can inflict a painful bite.  Control is similar to that of other spiders and scorpions.



	Fire Ants:  Fire ants were introduced into the United States from South America in the early 1900s and have become noted for their sting and injection of necrotizing venom.  Several stings can be produced by a single ant if it remains attached.  Over 300 insecticidal products in such formulations as mound drenches, granules, dusts, injectables, fumigants and baits are registered in the U.S. and available to combat the imported red fire ant.



	Control of Other Insects:  There are many other insects that may be of importance on air bases.  Control of unknown insects is best based on consultation with medical entomologists.



	Rodents such as rats are of primary importance in most areas.  However, in many deployed areas, mice and other rodents are the principal problem.  Rodents, of course, are of great economic importance as destroyers of food and property, but their main interest to the medical service lies in their disease carrying potential.  Rodents are involved in disease transmission in two ways: as primary disease vectors, and as hosts of ectoparasites that transmit diseases.

	a. Diseases transmitted by rodents directly: 

               	1. By rat bite:                     

                    		(a) Haverhill Fever 

                    		(b) Rat Bite Fever

               	2. By contamination of food and water:

                    		(a) With urine: Weil's Disease (leptospirosis) 

                    		(b) With feces: Salmonellosis

               	3. By inhalation of mouse feces: Lymphocytic choriomeningitis

	b. Diseases transmitted by rodent ectoparasite:

		1. By fleas:

			(a) Plague

 			(b) Endemic (Murine) typhus

		2. By mites:

 			(a) Endemic (Murine) typhus

 			(b) Scrub typhus

			(c) Rickettsial pox

			(d) Epidemic hemorrhagic fever

		3. By ticks:

 			(a) Tularemia

 			(b) Rocky Mountain spotted fever

 			(c) "Q" fever

 			(d) Relapsing fever

 			(e) Russian spring-summer encephalitis

	c. Surveillance: rodents are usually reported after being visually sighted.  Feces and gnaw holes are excellent indicators.  Rodent urine fluoresces under ultraviolet light; this may be a useful detection method in unusual circumstances.

		d. Control (Physical): The most important, and most effective rodent control measures involve denial of harborage food and water.  Such measures include ratproofing of buildings and proper storage of foodstuffs.

		e. Control (Destructive): Trapping is a good method of rodent surveillance.  It is secondary in effectiveness to poisoning, to which it is often used as a supplement.

		f. Control (Chemical): Anticoagulant compounds are the poisons of choice for rodent control.  They are slow acting and have a low degree of toxicity to humans and pets.  Rodent burrows outdoors may be fumigated.  Runways should be dusted before a rodent control campaign is begun in a plague epidemic, so that infected fleas will be destroyed before they leave the dead rats and attack man.



	Safety Measures:  It is the responsibility of the medical personnel to supervise and advise on safety precautions to be followed in mixing, handling and applying insecticides and rodenticides.



	All pesticides must be handled by a DOD-certified pest manager.  If precautions are observed, and if formulations are accurately prepared and applied, there should be no serious effects to workers or to human and animal populations.  All mixing should be done in properly vented facilities or outside.  Personnel should wear protective rubber gloves and cotton coveralls which can be laundered.  Clothing that becomes soaked with pesticides or chemicals should be removed at once and laundered before being worn again.  Spillage on the skin should be removed immediately with soap and water.  Respirators are needed when dusts, wettable powders, and most liquids are being mixed and applied.  The EHOs and BEEs can advise on the proper type and fitting of respirators.



	The primary precautionary measure to be observed in setting out rat poisons is to place them where there will be a minimum opportunity for humans and other animals to get to them.  Placing of bait in places inaccessible to humans and animals, and the use of bait boxes in open areas are recommended.



	International Quarantine:  Each year, billions of dollars in crop losses occur due to immigrant pests.  It is essential that supervisors of deployed forces ensure that cargo and baggage are free of pests prior to international movement.  AFI 48-104, formerly AFR 161-4, provides a statement of purpose for the program and AFI 24-401-4, formerly AFR 400-21, tasks medical authorities to provide guidance and inspections.  This procedure is normally accomplished by environmental health personnel.



Investigating Potential Epidemics

	First, you must be aware that something is unusual, preferably before it has overwhelmed the camp or repeated its cycle numerous times.  This awareness requires some sort of surveillance system.  If you are the only provider treating cases, it should be readily apparent.  An outbreak is defined as the occurrence of more than the expected number of cases of an illness.  Thus, a single case of botulism would be an outbreak, but several cases a day of travelers diarrhea may occur routinely. Listed below is the series of steps that should be taken to investigate further:

     	a. Verify the epidemic.

     	b. Describe cases by time, place, person.

     	c. Formulate tentative hypothesis.

     	d. Initial intervention.

     	e. Preliminary reporting.

     	f. Further investigation.

     	g. Analyze detailed data.

     	h. Further intervention.

     	i. Repeat f. or make final report.

�This investigation would, of course, be a good time to consider environmental medicine consultation.  Refer to AFI 48-116 (13), for an outline of an investigation. 

 

	First it is essential to ensure that the diagnosis and numbers are accurate, within the limitations of your deployed capabilities.  Case definition is obviously also important.  Initially, you will be working with symptoms only, but you may want to begin to take steps to assure laboratory diagnosis.  Next, interview the cases and select a similar number of non-cases for comparison.  Use Air Force Form 431, Individual Case History, as a guide.  Now make a graph of cases versus time (Air Force Form 432, Time Distribution) and a chart, using an area map, of cases versus place.  Using the time distribution, attempt to determine whether the epidemic is a point source exposure or propagated (vector or person-to-person).  Some guidelines for the expected appearances of each type are:

	a. Person-to-person:

               		1. Protracted over time.

               		2. Increasing wave amplitude.

               		3. Decreasing time interval between waves.

	b. Point source transmission:

               		1. Explosive (based on disease incubation period)

               		2. Peak of epidemic curve is about one incubation period from exposure.

               		3. Few secondary cases.



	You are now ready to formulate a tentative hypothesis and, based upon this, to take initial actions to care for the sick and prevent spread.  If preliminary analysis suggest foodborne illness and a potential source, you will want to do a food specific analysis.  You interview more cases and noncases and construct a food-specific attack rate.  From this data you should be able to determine which food is the offending substance, analyze it directly and then have it destroyed.



	Finally, you will need to investigate how the food became contaminated, correct procedural errors, improve education, and report your findings locally and to command headquarters.  It is only through such meticulous surveillance, investigation, and follow-up that the public health of the deployed forces can be properly protected.







REDEPLOYMENT



	The redeployment phase (return to home base), in addition to the same enroute responsibilities as the deployment phase, consists of the tasks listed below:

        	a. Safeguard international health.

      	b. Inventory equipment.

          	c. Complete after action report.

          	d. Intelligence input.

          	e. Update office guidance.



	The health of your home base community as well as its agriculture and livestock industries depend heavily on safeguards developed for international travel.  Pests or diseases inadvertently carried from one country to another can devastate a non-immune community of plants or animals.  You will need to work closely with environmental health and immigration officials to enforce safeguards.  



	A careful equipment inventory will help assure adequate and accurate repair and restocking at the home base.  Remember how crucial the after action report was to you in your predeployment planning phase?  You must make every effort to be thorough and accurate in yours.  After action formats are available through your hospital plans person.  



	It is during this time that the deployment loop is actually closed.  Your feedback provides the fresh information necessary to revitalize that operational plan you reviewed way back at the beginning.  As necessary, use the information to update the intelligence network through your hospital intelligence office.  And don't forget to update your own operating instructions and training schedule. 

 

	Remember that the knowledge gained on deployments is the most current available.  Inject it into the aeromedical bloodstream right away.  The next flight surgeon, called on to deploy on 24 hours notice and able to benefit from your experiences, will thank you.  And so will the entire military force supported.





�
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DISEASE THREATS BY GEOGRAPHICAL AREA



Central America



	a. Infectious diseases of military concern:

               	1. Malaria

              	2. Diarrheal diseases

              	3. Dengue

              	4. Hepatitis

              	5. Leptospirosis

               	6. Cutaneous Leishmaniasis

               	7. Venezuelan Equine Encephalitis

              	8. Geohelminthic diseases

               	9. Rabies

             	10. Sandfly Fever

             	11. Histoplasmosis

             	12. Sexually transmitted diseases

     	b. Endemic diseases of lesser military importance:

               	1. Tuberculosis

               	2. American Trypanosomiasis (Chagas' disease)

               	3. Rickettsial diseases (Rocky Mountain Spotted Fever, 

                   Murine Typhus, and Q Fever)

               	4. Toxoplasmosis

               	5. Brucellosis

              	6. Typhoid

              	7. Onchocerciasis

              	8. Tick-borne Relapsing Fever

              	9. Yellow Fever





Caribbean Region

     	a. Dengue

     	b. Diarrheal diseases

     	c. Hepatitis

     	d. Leptospirosis

     	e. Geohelminthic diseases

     	f. Viral encephalitis (WEE and EEE)

     	g. Rabies

     	h. Schistosomiasis

     	i. Filariasis

    	j. Sexually transmitted diseases

     	k. Malaria (Haiti only)

�South America

    	a. Infectious diseases of military concern:

		1. Malaria

		2. Diarrheal diseases

		3. Hepatitis           

		4. Leptospirosis

		5. Dengue

		6. Cutaneous and Mucocutaneous Leishmaniasis

		7. Venezuelan Equine Encephalitis

		8. Rabies

		9. Geohelminthic diseases

		10. Viral Hemorrhagic Fever (Dengue, Bolivian 

			Hemorrhagic Fever, and Argentine Hemorrhagic Fever)

		11. Other arthropod-borne viral fevers (Mayaro Fever, 

			Group C Viruses, Sandfly Fever, Oropouche Virus,

			Yellow Fever)

		12. Sexually transmitted diseases

     	b. Endemic diseases of lesser importance:

		1. Rickettsial diseases (Q Fever, Rocky Mountain 

			Spotted Fever, Murine Typhus)

		2. Other viral encephalitis (Eastern Equine and St. 

			Louis Encephalitis, Rocio Encephalitis)

		3. Visceral Leishmaniasis

		4. American Trypanosomiasis (Chagas' disease)

		5. Systemic Mycoses (Histoplasmosis, 

			Paracoccidiomycosis, Blastomycosis, Coccidiomycosis)

		6. Toxoplasmosis

		7. Tuberculosis

		8. Brucellosis

		9. Typhoid Fever

		10. Schistosomiasis

		11. Filariasis

		12. Onchocerciasis

		13. Plague

		14. Louse-borne Relapsing Fever

		15. Tick-borne Relapsing Fever

		16. Bartonellosis



Southwest Asia (including North Africa)

     	a. Deployment less than 1 month duration:

		1. Diarrheal illnesses

			(a) Major causes: enterotoxogenic Escherichia coli (ETEC), Salmonella spp, 			Shigella spp, Camplyobacter spp, Cholera

			(b) Intermediate causes: amebic dysentery and giardiasis

			(c) Lesser causes: viruses

		2. Febrile Illnesses

			(a) Viral respiratory (Influenza, Rhino/Adenoviruses, Parainfluenza, 

				Respiratory Syncytial Virus)

			(b) Arboviral Fevers: West Nile, Sandfly, Sindbis, Rift Valley, Congo Crimean

 			(c) Enteric fevers

			(d) Malaria (in focal areas)

			(e) Hepatitis A

			(f) Leptospirosis

			(g) Rickettsial diseases     

	b. Deployment more than 1 month:

		1. Filariasis

		2. Leishmaniasis, Cutaneous and Visceral

		3. Rabies

		4. Hepatitis B and Non-A Non-B



Sub-Saharan Africa

	a. Deployments less than 1 month:

		1. Diarrheal illnesses:

			(a) Major causes: enterotoxogenic Escherichia coli (ETEC), Salmonella spp, 			Shigella spp, Camplyobacter spp, Cholera, Giardia lamblia,

				Amebic dysentery

			(b) Lesser Causes: Viruses

		2. Febrile Illnesses:

			(a) Vector or Rodent borne diseases: All varieties and many are region specific.  			Hemorrhagic fevers pose a grave risk (dengue along the coastlines, and the 		other hemorrhagic fevers further inland)

			(b) Malaria - especially chloroquine resistant Plasmodium falciparum

			(c) Leptospirosis

			(d) Hepatitis A

			(e) Relapsing Fever

			(f) Trypanosomiasis - focal areas

	b. Deployment more than 1 month:

		1. Leishmaniasis, Cutaneous and Visceral

		2. Schistosomiasis

		3. Filariasis

		4. Hepatitis B and Non-A /Non-B   
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DEPLOYMENT CHECKLIST



On short notice deployments, if you aren't carrying it with you, don't plan on having it for the first few days.



Planning

	a. Predeployment issues:

		1. Personal affairs

		2. Operational plans:

 			(a) Hospital Disaster Casualty Control Plan (DCCP)

 			(b) Hospital Contingency Support Plan (CSP)

 			(c) Squadron Op Plans (SMEs)

 			(d) Standard NATO Agreements (STANAGs)

		3. Medical intelligence

		4. Office guidance

		5. Exercises



	b. Predeployment personal affairs checklist:

		1. Prepacked personal travel kit:

 			(a) Shaving and hygiene items

 			(b) One set of civilian clothes

			(c) Cold weather gear (optional)

 			(d) Wet weather gear

 			(e) Flight suit, jacket, boots

 			(f) Extra socks, underwear

 			(g) Small amount of local currency and change

		2. Immunizations

		3. Dog Tags

		4. Emergency Data Card Updated

		5. Geneva Convention Card 

		6. Extra Glasses and Gas Mask Inserts

		7. Personal medications

		8. Family arrangements:

			(a) Finances (Sure-Pay)

			(b) Listing of debts due

			(c) Social supports during deployments

				(1) Predeployment briefing for families 

				(2) Provide a local personal contact

				(3) Write or phone often

			(d) References for auto and home repairs  

			(e) Powers of attorney

			(f) Recently updated will

�

	c. Information from review of operational plans:

		1. Chain of command

		2. Deployment Sites

		3. Air evacuation plans

		4. Medical assets and resupply procedures

		5. Sources of food and water

		6. Coordination with other services and allies           

		7. Support



	d. Disease threat analysis, review the following:

		1. Site surveys

		2. After action reports

		3. Armed Forces Medical Intelligence Center (AFMIC), Ft. Detrick, Frederick, MD     	21701-5004,(301)663-7603;  AV 343-7603

			(a) Medical Capabilities Studies (MEDCAPS)

			(b) Disease and Environmental Alert Reports (DEARs)

			(c) Handbook of Diseases of Military Importance

			(d) Disease Occurrence Worldwide (DOW)

			(e) Weekly Wire

			(f) Quick Responses (QRs)

		4. Defense Pest Management Information Analysis Cntr, 

			Forest Glen Section, WRAMC, Washington DC 20307-5001:

 			(a) Disease Vector Ecology Profiles (DVEC)

 			(b) Monthly Technical Bulletins 

		5. Walter Reed Army Institute of Research, Epidemiology, Consultant Service, 	Washington, D.C. 20307-5001:--produce a global disease threat analysis 

			organized by geographical region

		6. Flight Information Publication (FLIP) Foreign Clearance Guide

		7. Health Information for International Travel:  Superintendent of Documents, 

			U.S. Government Printing Office, Washington, D.C. 20402, (202) 783-3238

		8. Health Advice for International Travel:  WHO Publications Center, 

			49 Sheridan Ave, Albany, NY  12210

		9. U.S. Dept of State Background Notes

	10. USAF School of Aerospace Medicine, Epidemiology Division, 

			Brooks AFB, TX 78235, (512) 536-2604; AV 240-2604



	e. Casualty estimations:

		1. Disease & non-battle injuries (DNBI); 80 percent:

 			(a) Gastrointestinal (diarrhea)

 			(b) Skin

 			(c) Febrile Illnesses:

 				(1) Human-human transmission:

					a. Food or water borne

					b. Vector borne

 			(d) Sexually transmitted diseases (STD)

		2. Battle injuries (BI); 20 percent:

 			(a) Minimal: 40 percent of BI

			(b) Delayed: 25 percent of BI

 			(c) Immediate: 10 percent of BI

 			(d) Expectant: 25 percent of BI



	f. Topics for predeployment briefings:

		1. Tempature and Moisture threats

			(a) Hyperthermia                

			(b) Dehydration

			(c) Hypothermia

			(d) Immersion foot

		2. Personal hygiene:

			(a) Teeth

			(b) Skin (general care)

			(c) Feet/hands

			(d) Clothes

			(e) Bedding

		3. Fatigue and circadian rhythm disturbances

		4. Personal medications (30 day supply)

		5. Immunizations

		6. Prophylactic medications

		7. Safe food, water and sanitation practices

		8. Sexually transmitted diseases

		9. Dangerous flora and fauna

		10. Disease vector control and personal protection

		11. Flight medicine topics:

 			(a) Use of melatonin /hypnotics

 			(b) Scheduling

 			(c) Food and water enroute

			(d) Poopy suits and piddle packs

			(e) Ejection enroute

		12. Site safety



	g. Potential deployment kits:

		1. Supplies to supplement tables of allowances:

 			(a) Personal "Drugs of Choice"

 			(b) Dental supplies

			(c) Trauma supplies:

				1. Intravenous fluids

				2. Splints, bandages, chest tubes, airways

				3. Burn kits               

				4. Controlled medications     

		2. Tactical aeromedical evacuation kit

		3. Accident investigation kit

		4. Reference publications

		5. Administrative supplies

		6. Enroute medical treatment kit



	h. Medical actions or issues, immediately predeployment:

		1. Review the scenario

		2. Communications (MEDCON A)

		3. Circadian rhythm adjustments

		4. Predeployment brief



Deployment

	a. Medical issues, deployment phase:

		1. Enroute medical care

		2. Acute illnesses and injuries

		3. Communications (MEDCONs B and C)

		4. Safe food guidelines           

		5. Safe water guidelines

		6. Waste disposal

		7. Control of vector borne disease



	b. Safe food guidelines:

		1. Use approved food sources

		2. Ensure sanitary, temperature controlled transport

		3. Control storage temperatures

		4. Freeze food quickly

		5. Thaw below 45(F

		6. Sanitize fruits and vegetables by soaking in dilute chlorine solution 

		7. Thoroughly cook meats

		8. Serving temperatures <40(F and >140(F

		9. Follow storage guidelines 

		10. Good food handler hygiene

		11. Holding temperatures and times (use Figures 22-2 & 22-3)



	c. Food handler education:

		�		1. Wash hands frequently 

		2. Do not work if ill

		3. Bathe daily

		4. Cut fingernails short

		5. Wear clean outer clothing

		6. Use hair nets or hats

		7. Remove hand jewelry

		8. Keep utensils and surfaces clean and smooth

		9. Air dry utensils

		10. Follow waste disposal guidelines

		11. Follow insect and rodent control guidelines

�

�	d. Water control:

		1. Determine amount and quantity of water required

		2. Evaluate sources

		3. Determine treatment requirements

		4. Surveillance (chlorine residuals)



	e. Epidemic investigation:

		1. Verify the epidemic

		2. Describe cases by time, place, person

		3. Formulate tentative hypothesis

		4. Initial intervention and report

		5. Further investigation

		6. Analyze detailed data

		7. Further intervention and final report



Redeployment (return to home base)

	a. Safeguard international health

	b. Inventory equipment

	c. Complete after action report

	d. Intelligence input

	e. Update office guidance 
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