





Chapter 18



UNIQUE MISSIONS

revised by GA Martin and RL Peveto



INTRODUCTION



	Several of the United States Air Force (USAF) operations are unique and create special opportunities and challenges for flight surgeons.  This is aerospace medicine where usual procedures require modification to best accomplish the mission.  This chapter will focus on four unique missions:  conventional Combat Search and Rescue (CSAR), the Military Assistance to Safety and Traffic (MAST) program, Special Operations Forces (SOF)/Low Intensity Conflict (LIC), and Space Transportation System (STS) contingency operations.







COMBAT SEARCH and RESCUE PROGRAM 



	Combat Search and rescue (CSAR) was born during World War II as attempts to rescue airmen returning from bombing raids in Germany proved viable.  In every conflict since then, rescue forces have proven invaluable, saving thousands of American lives.  However, despite their wartime value, it has proven problematic to preserve the manning and training of rescue forces after the completion of a conflict.  For example, following the U.S. return from Vietnam, the Aerial Rescue Service (ARS) was mission capable.  During subsequent post Vietnam draw-down of the DoD services, the ARS was gutted.  In 1983, after an agreement that U.S. Army rotary-wing units would take over the mission, the Air Force disbanded the ARS (then a part of Military Airlift Command).  That initiative proceeded despite strong opposition by Congress and others.

          

	The Air Force then tried to merge its special operations and combat search and rescue units under 23rd Air Force, the forerunner of today's Air Force Special Operations Command.  Both units fly high risk, deep penetration missions whose aircrews, para-rescuemen, and rescue controllers require almost identical skills and training.  Nevertheless, the Air Rescue Service was reestablished in 1989 as a separate USAF major command at McClellan AFB, CA.  Problems plagued the ARS and its nadir was reached when it could not meet requirements for deployment to Desert Storm (2).  A decision was eventually made to transfer command of the ARS from Military Airlift Command and align it with Air Combat Command, the principle user.   

          

	Air Combat Command (ACC) is now the lead command for conventional combat rescue and controls the tasking and mobility of ACC rescue forces (1).  In addition to ACC, the Pacific Air Force, Air Force Reserve, and Air National Guard have combat rescue forces.  Active units include 66 RQS and CRQS, Nellis AFB; 48 RQS, Holloman AFB; 71 RQS, Patrick AFB; 56 RQS, Keflavik; and 33 RQS, Kadena.  Reserve units include 304 RQS, Portland and 301 RQS, Patrick AFB.  Guard units include 129 RQS, Moffet; 210 RQS, Kullis; and 102 RQS, F.S. Gabreski.   The Reserve and Guard forces are ACC-gained upon activation.  A Joint Rescue Coordination Center provides overall command and control.  Primary rescue forces include fixed wing and rotary wing aircraft, and para-rescuemen.  

          

	The HC-130 Hercules is an extended-range, combat search and rescue version of the C-130 transport aircraft.  Its primary mission is to provide air refueling for rescue helicopters and to deploy para-rescue teams and survival equipment to isolated survivors.  The HC-130 performs extended searches over land or water in a permissive environment.  The crews are capable of night low altitude operations using night vision goggles and can perform airborne mission commander duties when tactical conditions permit.  The normal crew consists of nine:  pilot, co-pilot, navigator, flight engineer, radio operator, loadmaster, and three para-rescuemen.

          

	The HH-60G Pave Hawk is an air refuelable helicopter used for combat rescue and recovery of survivors or evaders.  Recoveries are made by landing or by alternate means such as rope ladder or hoist.  A pararescue team can deploy from the helicopter over land or water to recover personnel who require assistance due to injury, adverse terrain, or other limiting factors.  Crews are capable of low altitude operations using night vision goggles.  The helicopter has limited self-protection provided by M-60 machine guns.  The normal crew consists of five:  pilot, co-pilot, flight engineer, and two para-rescuemen.

          

	Pararescuemen are aircrew members responsible for the rescue, recovery, emergency medical treatment, and survival of distressed or injured personnel.  Pararescuemen are certified emergency medical technicians trained in parachuting, survival, scuba, adverse terrain, and combat skills.  Pararescuemen deploy from the HC-130 by static line or free-fall parachute.  They deploy from the HH-60G by rescue hoist or alternate methods such as fast rope rappel.  Pararescuemen provide the survivor life-saving medical treatment and protection in combat and other difficult environments such as adverse terrain or extreme weather conditions.

          

	Flight surgeons may contribute to the training of para-rescuemen by conducting inservice training, reviewing EMT techniques, and providing briefings on related topics.  This training may be done in conjunction with required flight medicine technician training by inviting the pararescue personnel in advance for scheduled training sessions or by taking the aeromedical technicians to the SAR offices for training.  This shared training also builds rapport between the two organizations.  Flight surgeons attached to a SAR unit may have special physical requirements and team standards such as demonstrated competence in operating a hoist, special communications, and procedures for helicopter water egress.

          

	Conventional rescue forces conduct rescue operations in two phases:  the flight phase and the terminal phase.  The flight phase involves flying from a safe area to a survivor location and back to a safe area after the recovery.  The terminal phase includes all activities at the survivor location necessary to recover or take control of the survivor.  The terminal phase may be as simple as landing a HH-60G helicopter to quickly recover an injured survivor.  A more involved effort would have a pararescue team deploy from a HC-130 or HH-60G for longer duration care of a survivor.

�	Air Combat Command created the Combat Rescue School (CRQS) to ensure combat rescue forces can effectively interface with crew members.  The CRQS, established under the USAF Weapons and Tactics Center and the 57th Wing at Nellis AFB, NV, is the focal point of rescue expertise within the Combat Air Force.  The school provides aircrew training through a weapons instructor course, tactics development, and testing for combat search and rescue.    







MILITARY ASSISTANCE to SAFETY and TRAFFIC (MAST)



	The Military Assistance to Safety and Traffic (MAST) program is another unique aerospace mission which uses U.S. Army and U.S. Air Force resources for primarily civilian situations.  The program is designed as an interim supplement to the existing emergency medical services until similar civilian services can be established (3).  The MAST programs provide military ambulance and rescue helicopters, crews, medical personnel, and equipment to civilian agencies in time of crisis.  However, the memoranda of agreement between the civilian community and the military organizations should be established and reviewed at least annually to insure that the needs and capabilities still exist.  The plan itself must be updated every three years.  Another point is that the MAST program must not interfere with the mission of the military installation.  It must not compete for emergency medical evacuations which can be accomplished by civil or commercial operators of ground or air ambulance services.  

     

	The flight surgeon's office and the aerospace rescue and recovery detachment are integrated into the MAST.  A designated flight surgeon should be identified as a consultant to the MAST project officer for planning and operations.  The flight surgeon may also be tasked to brief not only the use of emergency and special medical equipment used in the program, but also the professional aspects of aeromedical evacuation including patient selection and special precautions during evacuations.  The flight surgeon may be the military physician designated by the installation commander to conduct semiannual medical audits of MAST missions and to conduct surveys of frequented hospitals.







CONCERNS OF SPECIAL OPERATIONS FORCES 

AND LOW INTENSITY CONFLICT



Parachuting

	Parachuting regulations have historically been concerned with the jumpers as passengers on USAF aircraft who are unloaded using static line delivery at altitudes near 2,000 feet.  Now jumpers from by all services parachute at altitudes up to 35,000 feet with all of the accompanying hazards.  High glide ratio parachutes (HGRP) utilize high altitude-low opening (HALO) and high altitude-high opening (HAHO) techniques during day and night operations and under all weather conditions.  

     

	The HAHO techniques are used for missions which require minimal detection of the aircraft under conditions which restrict the aircraft from penetrating a certain area, such as the border of a country.  The jumpers will deploy the parachutes at very high altitudes which allow them to glide a considerable horizontal distance with a low probability of detection.  Jumpers are consequently exposed to hypoxia and cold temperatures for extended periods.

     

	The HALO techniques are used for missions to prevent detection of the aircraft and the jumpers.  Extreme accuracy is required since the parachutes are deployed at a low altitude.  

     

	Hypoxia is a major concern during both techniques; there is one documented fatality associated with a high altitude jump.  Special Operations Forces regulations define the requirements for safe operation and mission completion (4).  For day operations, supplemental oxygen must be used by all parachutists above 10,000 feet MSL in the aircraft if exposure exceeds 30 minutes.  Oxygen is supplied either by inline oxygen or from portable cylinders.  If there are extremes in temperature or physical exertion, the jump master can recommend supplemental oxygen at 5,000 feet MSL.  Supplemental oxygen is used during the parachute descent for any jump above 13,000 feet MSL, and can be an  option for jumps initiating below 13,000 feet MSL.  For night operations, supplemental oxygen is required in the aircraft for all parachutists above 10,000 feet MSL while flying to the drop zone and is encouraged for altitudes above 5,000 feet MSL at the discretion of the jumpmaster.  The HALO operations may be performed below 13,000 feet MSL once the parachutist has left the aircraft.  The HAHO operations above 10,000 feet MSL must be performed with supplemental oxygen both in the aircraft and under the parachute canopy.  Aircraft oxygen delivery systems must be capable of delivering 100 percent oxygen and supplemental oxygen settings with a mask which conforms to physiologic PRICE check procedures.  Parachute canopy oxygen delivery systems such as a simple oxygen cylinder and mask must maintain the jumper's oxygen hemoglobin saturation greater than 92 percent.



Hot Refueling

	Hot refueling special operations aircraft has several hazards (5).  After landing an aircraft in high threat areas, the aircraft is hot refueled with engines running to facilitate rapid egress.  On the MC-130 aircraft, the Panel Operations (PO) position is located in the exhaust path of the number 3 engine where the worker is subjected to extremes of noise, heat, and exhaust blast.  Hammer and Cardona (23 AF/CCM) performed a study examining the heat and carbon monoxide exposure during such operations.  The study verified heat concerns, but not those for carbon monoxide.  Recommendations from the study included, initiating a 50%-50% exposure-rest cycle for both workers and instructors and increasing the training given to workers by flight surgeons and environmental health personnel on heat stress problems.



Night Vision Goggles

	Night vision goggles (NVG) are frequently used in special operations and low intensity conflict situations.  Aircrew assigned to the HC-130 for combat rescue, the MC-130 for airdrops and infiltrating unimproved landing strips, the AC-130  for all weather, day and night close air support, and the H-53 for low level special operations support with terrain avoidance night operations -- all use NVGs (6).   Night Vision Goggles pose a number of problems.  Visual acuity is 20/50 binocular, depth perception is limited, and the field of view is only 40 degrees.  There are also aggravations such as battery failure, eyepiece fogging, and ambient light amplification variants.  The weight of the goggles increases fatigue and neck strain.



Other Issues

	Other concerns are the unique methods which are now employed to get on and off aircraft including multiple person extraction by STABO (rotary wing aircraft in flight) and the Fulton Recovery System (fixed wing aircraft in flight).  Troops can leave the aircraft by hoists, by rope ladders, by fast rope or by rappelling.

     

	The contributions of the flight surgeon are extremely important from a consultant and operational standpoint, particularly in regard to Low Intensity Conflicts (LIC).  There will be weight and volume restrictions for medical equipment.  The flight surgeon should know the environmental conditions and what the endemic diseases are in the area.  The flight surgeon may also be a part of an advance team responsible for recommending the base layout particularly in regard to field hygiene matters.  These issues are discussed in greater detail in other chapters.  







MANNED SPACE FLIGHT SUPPORT OFFICE



History and Structure of DDMS

	The Air Force is involved in a major DOD effort in support of the National Aeronautics and Space Administration's (NASA), and its various missions.  (Chapter 25 covers Space Medicine and describes the various clinical and physiological constraints of spaceflight.)  



	Since the early days of Project Mercury, the Air Force in coordination with NASA and other DOD forces, has provided real-time medical support for all manned space operations.  The system of support has evolved over time into an extensive mission involving many different disciplines, facilities, and personnel worldwide.  



	As directed by the National Aeronautics and Space Act of 1958, the DOD as compatible with its primary mission, will make its resources available to assist NASA during space operations.  The Secretary of Defense has designated the Commander-In-Chief, US Space Command, as DOD Manager, Manned Space Flight Support Operations, and to serve as the single point of contact to receive contingency support requirements and balance individual requests for support with overall requirements for DOD support resources.



	The Commander is authorized to assign responsibilities to a Deputy Manager and to various respective representatives.  The DOD Manned Space Flight Support Office (DDMS), which is located at Patrick AFB, Florida, serves as the interface between NASA and the DOD.  During mission execution, DDMS provides the control element for executive management and control over DOD support forces, facilities, and assets.



	The DDMS office plans and coordinates the use of all DOD resources for any contingency or  recovery operation, communications support, weather services, emergency medical services, public information activities, and other support missions.  The worldwide DOD assets which are tasked include aircraft, ships at sea, satellites, medical resources, rescue and pararescue forces as well as the personnel operating these systems.  There are no substitutes for the DOD support to these NASA missions.



	The primary mission of DDMS currently is to support the National Space Transportation System (NSTS), or Space Shuttle.  DDMS forces are most involved during launch and landing related activities.  DDMS coordinates the required support and provides executive management and control of DOD support activities through the Support Operations Center (SOC), Director at Cape Canaveral Air Force Station (CCAFS), Florida.



	To be responsive to potential real time contingencies that may occur during launch or landing phases of the mission, DOD forces will preposition at mission specific locations to support recovery operations.  Specific DOD installations and civilian airfields throughout the world have been identified as emergency landing sites (ELS)   These installations which are listed in Table 18-1, provides the orbiter and its crew with a landing site should a situation develop which prevents a landing at a planned site.  NASA will identify the need for contingency response options, and participating DOD organizations will respond in accordance with the DDMS Space Shuttle Support Operations Plan.





	NASA's Johnson Space Center (JSC), is responsible for developing requirements for emergency medical services (EMS), for all shuttle launch and landing sites, and for insuring implementation to the specified  level of quality care.  JSC is also responsible for developing requirements and implementation procedures for medical training compatible with NSTS operations.



	Kennedy Space Center is responsible for implementing requirements supporting NSTS medical operations at KSC, as well as planning, executing, and evaluating the emergency medical services system (EMSS) in place at KSC, and at the other launch and landing sites.  KSC is also responsible for arranging for the readiness of the various medical care facilities.



The Emergency Medical Services System

	The EMSS is an important part of the NSTS.  In an Emergency launch or landing scenario, the EMSS network can deliver emergency care for injured crew or support personnel at the mishap site, and provide evacuation to the closest designated definitive medical care facility (DMCF).  The Air Force along with other DOD support forces provide a major support role in the EMSS   



The principal guideline for the EMSS is the Medical Operations Requirement Document (MORD), which is published at JSC.  The MORD is supplemented by Medical Operations Implementation Plans (MOSIPs), which are documents prepared at each of the primary and secondary landing sites.

�



TABLE 18-1

SPACE SHUTTLE EMERGENCY LANDING SITES







1.  END OF MISSION SITES:					KEY:

Edwards AFB, CA (1)						(1)  DOD Site

Kennedy Space Center, FL					(2)  Underburn for KSC

White Sands Space Harbor, NM (1)				(3)  Underburn for EAFB

								(4)  High inclination only

2.  AUGMENTED LANDING SITES:				(5)  Low inclination only

Base Aerienne, Ben Guerir, Morocco				(6)  Mid inclination only

Edwards AFB, CA (1)

Kennedy Space Center, FL

Moron, AB, Spain (1)

White Sands Space Harbor, New Mexico (1)

Yundum Airport, Banjul, The Gambia (5)

Zaragoza AB, Spain (1), (4)



3.  EMERGENCY LANDING SITES:		3a.  AUGMENTED EMERGENCY LANDING SITES

Amberley, Australia				Anderson AFB, Guam (1)

Amilear Cabral, Cape Berde			Hickam AFB, HI

Arlanda, Sweden					

Darwin, Australia				3b.  LAUNCH ABORT SITES

Dyess AFB, TX (1)				Myrtle Beach, SC (4)

Ellsworth AFB, SD (1),(3)			MCAS Cherry Point, NC (1),(4)

Esenboga, Turkey				NAS Oceana, Virginia Beach, VA (1),(4)

Gran Canaria (Las Palmas), Canary Islands	Dover AFB, DE (1),(4)

Grant County (Moses Lake), WA (3)		Otis ANGB, MA (1),(4)

Hao, French Polynesia				Pease ANGB, NH (1),(4)

Hoedspruit, South Africa			NAS Bermuda (1),(5),(6)

King Khalid, Saudi Arabia

Kinshasa, Zaire

Koln/ Bonn, Germany

Lajes Field, Azores (1),(6)

Lincoln Municipal, NE (3)

Mountain Home AFB, ID (1), (3)

Nassau, Bahamas (2)

NSA Souda Bay, Crete (1),(6)

NSF Diego Garcia, Chagos Archipelago, Indian Ocean (1)

Orlando IAP, FL

RAF Fairford, United Kingdom (1),(4)

Roberts International (Monrovia), Liberia

Tamanrassett, Algeria

�	There are numerous possible contingency scenarios which may occur.  Therefore the EMSS has been designed to be flexible yet comprehensive.   It consists of various elements from DOD, NASA, and civilian institutions, located at sites all around the world .  It is truly a global EMS system, with many different missions.  These forces include fire/rescue, security, medical, evacuation, safety, communications, environmental health, search and rescue and transportation personnel.



	Medical care provision appropriate for the particular contingency will be coordinated through the EMS coordinator, who is a physician positioned in the Launch Control Center (LCC).   The EMS Coordinator maintains real time radio communications with all EMS elements, including the DOD forces.  The DOD medical support is coordinated by the DDMS Medical support Division (DDMS-M).  DDMS-M conducts medical planning, DOD medical personnel training and certification, and support of search and rescue, and medical operations in the event of a mishap involving the astronauts, or NASA ground support operation forces.  







DOD MEDICAL RESPONSE REQUIREMENTS



Overview

	In the event of a medical contingency during launch (or landing), there is a basic sequence of response and rescue procedures which will be followed.  First prior to launch (or landing), a triage site is identified.  It is chosen from a variety of possible locations based on which launch pad is in use, wind direction and other ambient conditions.   At the time the emergency is declared, conformation of the triage site occurs, and dispatch of all prepositioned rescue forces is ordered.  The next phase is the actual search and rescue activity, and culminates once the patients have been reached.  Decontamination, appropriate triage, resuscitation, initial treatment and stabilization occurs next.   Finally medevac to either the triage site, or the actual delivery of the injured personnel to an intermediate medical care facility (IMCF), or to the DMCF is accomplished.  



Concept of Operation

	NASA in coordination with the DOD has determined that all astronauts should receive equal intensive medical attention if the need arises.  The traditional concepts of triage, where patients receive medical care in a prioritized fashion on the basis of the likelihood of survival, is not generally appropriate in the treatment of astronauts following an orbiter mishap.  For reasons of security, availability of appropriate defini�tive care providers, and provider credentialling assurance at transoceanic abort landing (TAL) sites, medical care will be rendered within the DOD medical system whenever possible. Aeromedical evacuation will be to pre-established CONUS intermediate and definitive medical care facilities.  Aerovac of astronauts will be by the most  expedient mode available.

�

Manning

	DDMS in coordination with NASA has dictated that the following complement of trained medical personnel will respond to provide emergency medical care to the Orbiter crew members in the event of an accident or incident during launch and landing.   There will be one DOD  physician to man the console position in the SOC.  There must be at least one flight surgeon or physician (AIRDOC), per two astronauts, or one per AEROEVAC helicopter.   There must also be one emergency medical technician (EMT) or pararescue specialist (PJ) per crew member who will be available on AEROVAC helicopters and at the TAL sites.  If aircraft limitations prevent carrying one EMT/PJ per crewmember, one medical care provider per crewmember will be provided (i.e. two crewmembers would require a minimum of one AIRDOC and one EMT/PJ).  



Training Requirements

	Medical personnel training requirements are listed in Table 18-2.  AIRDOCS will be certified in advanced cardiac life support (ACLS), advanced trauma life support (ATLS), and receive required additional training in accordance with the DDMS training plan.  This additional training may be obtained through DDMS training teams, through designated local medical site trainers (LMST), or through the NASA/DOD Flight Surgeon Training Course.  In the event that ATLS or ACLS certification has recently lapsed, physicians may provide medical support for STS operations with concurrence by DDMS-M.  DOD medical personnel who provide helicopter support in regions where there is an over water Search and Rescue (SAR) requirement, will receive water survival training, helicopter underwater egress training, periodic in-flight medical equipment and procedure training, and be helicopter emergency egress device (HEEDS) qualified.  



TABLE 18-2

PHYSICIAN TRAINING REQUIREMENTS



Current in:

Basic Life Support

Advance Cardiac Life Support (ACLS)

Advance Trauma Life Support (ATLS)

NASA/DDMS Flight Surgeon Training Course or equivalent

EMSS Site-Specific Training and Exercises

*Water Survival

*Helodunker Training

*HEEDS Training			*Flight Surgeons supporting Kennedy Space Center



Knowledge in:

Johnson space Center Medical Operations Requirements and EMS Document

Site Specific EMS Requirements and Implementation Plans

Physiologic Changes of Space Flight

Shuttle Toxicology

Privacy Act of 1974

Each astronaut’s medical history, blood type, and allergies

Contents and use of the site-specific medical equipment and supplies

Partial pressure suit and equipment removal from injured crewmembers 

�Medical Equipment and Configuration

	Medical equipment requirements and configuration on the HH-60 AEROVAC� helicopters as well as the TAL C-130 aircraft, will be in accordance with NASA and DDMS requirements.   The unique configuration of these two medical platforms, with their subsequent intrinsic operational limitations, is a major determinant of the medical care capability afforded to this mission.  The physical constraints of performing procedures and rendering medical care from the tight confines of the HH-60 are formidable, and require practice and familiarization with both the airframe and the DDMS medical operations environment.  Figure 18-1 shows the HH-60 helicopter and its configuration as flown in the DDMS/NASA missions.  



�



FIGURE 18-1.   The HH-60 Pave Hawk with DDMS internal configuration



�	The medical equipment carried onboard the HH-60 for this mission is considerable.  NASA has developed specially outfitted medical stations which are flown on these missions.  These two medical stations house the basic medevac life support equipment carried on the HH-60.  NASA also provides the Thomas Medical kit which serves as the AIRDOC's onboard ACLS repository.  The PJs have their own medical kits which they use when they need to deploy from the HH-60 to extricate a potential patient.  The entire contents of the NASA Thomas kit are listed in Tables 18-3a and 3b.        





Medical Operations and Coordination

	During nominal operations, the AIRDOC is part of the flight crew of the helicopter and helps with the crew duties as much as possible.  This mainly involves scanning during flight operations.  This changes dramatically once a contingency is declared.  Once a launch or landing contingency is declared, and the astronaut patient is recovered, the AIRDOC is totally responsible for all aspects of their care.  However, this does not mean that the AIRDOC must give all the care personally.   The PJ's on the aircraft are EMT trained and many of them have both shuttle-specific training and experience in shuttle exercises/missions.  The PJs can be used to monitor vital signs, start IVs, and monitor the overall condition of the astronauts.  This will  allow the AIRDOC to concentrate on the most injured and perform physician-specific procedures and care. 



	The AIRDOC will provide an initial assessment of condition, perform or direct necessary resuscitation and treatment, and  initiate transfer of crew members to a DMCF or the local IMCF as appropriate.  DMCFs will be used as necessary for any extensive and/or long term medical care, and IMCFs will be used for delayed or minimal levels of medical trauma.  The on scene DOD physicians are responsible for the medical care of the crew until they can be transferred to the appropriate medical care treatment facility.   The DOD physicians will transfer medical care responsibility back to the NASA crew surgeons once the crew have been stabilized or have arrived at the appropriate medical treatment facility.  The commander or attending physician at each tasked hospital will be prepared to receive the patients, or coordinate transfer to the appropriate medical facilities identified in prior support planning.   



	The responding medical personnel will report the crew member's medical conditions to the on-scene commander  (OSC) or to the EMS coordinator as soon as practical  using the medical condition codes defined  below.  This should not hinder the physician from reporting a specific condition over the available communications net in standard medical terminology if, in the opinion of the treating physician, this would further facilitate treatment of injured crew members.  Emergency medical care coordination will be from the on-scene elements to the designated EMSS or OSC.  



	The DOD EMSS or OSC at WSSH and the TAL sites will interface with the DOD Support Operations Center (SOC), Cape Canaveral AFS, Florida, to facilitate coordination of medical support at the DMCF or IMCF.  The SOC surgeon will communicate with the JSC mission control center (MCC) surgeon as time allows to update crew medical conditions.





Table 3a.   DDMS Medevac Equipment and Supplies





Thomas Kit Contents

Front View - Outside Pockets and Panels	Inside Front Panel and Main Compartment



Outside Pockets					Front Panel



Front Upper Pocket				Clear Pocket 1

Ace Wraps						-Intraosseous Infusion sets

Gauze Wraps						-Dial-a-Flo

Y connector for O2					Clear Pocket 2

Temperature strips					-ET Tube CO2 Detector (2)

							-2” Tape Silk

Front Lower Pocket				Hidden Pocket

Inventory List						-Gloves (non-sterile)

ACLS Cards						-Gloves (sterile)

Foley Kit with urine bag				Med Pocket Flap

16 Fr Foley Cath					-10cc Syringes (5)

Adaptic Dressing					-3 cc Syringes, 25g 5/8”  (5)

4x4s							Med Kit Pocket

Eyepads							-see Table 3b

Vaseline Gauze						

ABD Pads							Main Compartment

							Periphery

Left Panel							-Short and Long Armboards

100ml D5W for Mg				-Ladder Splints

250ml NS for Dilantin				-Sam Splints

500ml Lidocaine 4mg/ml			Center

							IV Kits (3)

Right Panel						   -Pressure bag(1)

250ml D5W (2)					   -16ga, 18ga, and 20ga Angiocaths

Surgical Kit						   -1/2” Silk Tape

   -Large Curved Clamp		   		   -Alcohol and Betadine pads

   -Scalpel with Blade		  		    -Tourniquet 

   -Mosquito Clamps (2)		   		   -liter of IV Fluid

   -Needle Holder			   		    -Macrodrip IV Tubing

   -Thumb Forceps					Airway Pouch

   -Extra Blades				   		   -Laryngoscope handle

Sutures							   -Straight and Curved Blades

Trauma/ Paramedic Scissors		   -Wet-Pruf ETT tape

							   -Extra bulbs and batteries

Back Pocket						   -KY and Xylocaine Jelly

Chest Tubes (2)						   -Syringe to inflate cuff

Heimlich Valve						   -Abelson Crico Kit

Backpack Straps					Ambu Bag and airways

							Suction catheters

							NRB O2 masks

							ETT Tubes with stylets

							Yankauer (tonsil tip) catheter

�Table 3b. DDMS Medevac Equipment and Supplies



Med Kit Pocket

1. Ventolin Inhaler			2. Nitrolingual Spray		3. Pyridoxine 1gm vials (6)

4. Pyridoxine 1gm vial 		5. Dextrose 50% 50ml		6. Sodium Bicarb 7.5% 50ml

7. Ryridoxine 1gm vial		8. Mannitol 50% 50ml		9. Syringe for D5 and Bicarb

10. Aspirins				11. Dilantin 250mg amps (4)		12. Pyridoxine 1gm vials (2)

13. Naloxone 0.4mg vials	14. Naloxone 0.4mg vials		15. Naloxone 0.4mg vials

16. Procainamide 1gm/10cc	17. Ancef 1 gm		18. Ancef 1 gm

19. Decadron 4mg/ml  5cc	20. Digoxin 0.25mg vial		21. Digoxin 0.25mg vial

22. Digoxin 0.25mg vial		23. Phenergan/Compazine vials		24. Adenosine 5mg/2ml

25. Inderal 1mg/ml vial		26. Inderal vial		27. Inderal vial

28. Verapamil 5mg vial		29. Verapamil vial		30. Lasix 40mg

31. Benadryl 50mg/ml		32. Aminophylline 250mg		33. Aminophylline 250mg

34. Isuprel 1mg				35. Isuprel 1mg		36. Calcium Chloride 1gm

37. Toradol 60mg (3)		38. Dopamine 200mg		39. Dopamine w/ plunger

40. Magnesium 10mg vial	41. Bretylium 500mg		42. Bretylium 500mg vial

43. Bretylium 500mg		44. Magnesium 10gm vial		45. Epinephrine 1mg

46. Epinephrine 1mg		47. Epinephrine		48. Lidocaine 50mg (2)

49. Lidocaine 50mg (2)		50. Lidocaine 50mg (2)		51. Atropine 1mg

52. Atropine 1mg



Side B Pouch

1. 6cc syringe for Lasix		2. Tubex for Toradol		3. Atropine Bristoject

4. Lidocaine Bristoject		5. Isuprel Bristoject (undiluted)		6. Aminophylline Bristoject

7. Epinephrine Bristoject (cardiac)



�

�Medical Condition Codes (MEDCODES)

	Medical personnel will use the following codes to relay the medical condition of Orbiter crew members and/or injured rescue personnel during contingency support operations.  Nonmedical personnel will relay these codes only when specifically requested by attending medical personnel.  Do not amplify medical conditions beyond these codes unless specifically requested by NASA/DDMS medical personnel or if needed to ensure proper care of the patient.  The medical code will be transmitted in conjunction with the astronaut-specific color or letter code, which is found on the boots, gloves, suit and helmet of each astronaut.





MEDCODE 0 - Patient severely injured beyond reasonable expectation of survival or                                                  deceased.



MEDCODE I -  Condition critical, patient requires immediate care and evacuation.

 

MEDCODE II - Condition fair to poor, patient's need for care is not so acute, but will require                                      care before evacuation.



MEDCODE III - Condition good to fair, patient with  injuries which do not require                                                         hospitalization; some medical care may be needed, but not on a time critical basis.



Letter and Color Codes

	Each astronaut has been assigned a phonetic letter and color designator.  These letter and color codes provide limited privacy for transmitting medical condition or status over unsecured radio nets during rescue operations.  The letter codes with their  respective color designator have been assigned as follows:



ALPHA      	Commander 	Red

BRAVO         	Pilot               Yellow

CHARLIE 	MS1              	Blue

DELTA          MS2       	Green 

ECHO            MS3       	Orange

FOXTROT    PS1         	Brown

GULF            	PS2         	Purple



	To facilitate letter code identification by rescue personnel, high-contrast letter codes have been applied to the Velcro tags on each astronaut's helmet, harness, and boots.  Rescue personnel should substitute the shuttle astronaut's phonetic letter designator for his or her name while reporting medical status.   During a bailout scenario, the order of crew departure from the orbiter would be:  ECHO, FOXTROT, GULF, DELTA, CHARLIE, BRAVO, ALPHA.  Rescue personnel will report medical conditions in accordance with the MEDCODE and Letter Code whenever possible.    For example:  Alpha (or Red),  is Med Code III. 	





�

MISSION PROFILES



Launch    

	The volatile environment surrounding STS launch operations at KSC, provides extreme potential for contingency operations.  There are a variety of hazardous substances and operations which are necessary to support STS processing, payload systems, and actual launch.   Thousands of people including the flightcrew, ground crew, close-out crew, and spectators are at risk, as well as millions of dollars worth of hardware.  Plans for medical care have been developed which are conducive to all  groups of potential patients.



	Figure 18-2 graphically depicts the deployment of the various medical support forces during prelaunch activities.   The EMS coordinator and the Deputy Crew Surgeon from JSC are positioned in the LCC, at a console in the firing room with the launch team.  The Deputy Crew Surgeon is responsible for the health of the shuttle crew as well as their medical training and inflight medical care.  The triage team headed by the Triage Physician, is located at the Launch Area Clinic in order to rapidly respond to any contingency.  A medical command post with a physician in charge is set up at the Occupational Health Facility to handle any other on-going non-mission related medical problems.   



	The launch complex at KSC is designated 39, with pads A and B.  These are separated by about a mile and a half.  The EMSS support begins when astronauts are taken to the STS.  This occurs at approximately two hours prior to the opening of the launch window.  During the entire time the astronauts are on the pad,  EMSS forces must be available for medical evacuation of the Shuttle Crew.   



	Across the river at CCAFS, on the consoles in the SOC, DDMS personnel (including the DOD physician) are manning their respective consoles, ready to support a launch or an emergency egress or landing.  The DOD physician will be ascertaining the state of medical readiness of all DOD medical support forces worldwide.   From there, he\she can coordinate medevac, search and rescue (SAR), for ocean bailouts, and rescue team deployment for off-runway responses at KSC.  He\she will have the capability to hear and to speak to all of the rest of the personnel who are supporting the mission, including the helicopters (JOLLYS). The helicopters (HH-60s),  with rescue crews, including the "AIRDOC" physicians on-board, have the task of clearing the downrange air and sea lanes of unwanted traffic, as well as providing VIP and range support.



	During the T-9 minute built-in-hold in the countdown, the support forces are generally in their final launch locations, called the Mission Support Point (MSP).  The Orbiter's three main engines ignite at about seven seconds before launch, giving the computers the opportunity to evaluate how well the engines are working.   At T-0 the two Solid Rocket Boosters (SRBs) ignite.  Unlike the shuttle main engines, the SRB's cannot be turned off once they ignite.  Ignition of the SRB's  commits the shuttle to launch.  The astronauts will fly for approximately 2 minutes and 5 seconds before SRB separation from the rest of the Orbiter.  Once the SRB's have separated, four abort modes become available.  No airborne abort modes are available until that point.

��



FIGURE 18-2. Medical Forces Staging Map, Kennedy Space Center



�Return to Launch Site (RTLS)

	During certain emergency contingencies, one of the runways at the KSC Shuttle Landing Facility (SLF), near the launch site may be used to land the orbiter.  RTLS is an abort profile that is executed by the shuttle flightcrew if a problem develops during the initial stages of launch.   It is the first available abort mode, and it can be accomplished in the event of a contingency after the SRBs separate.  This complicated maneuver must be performed before 4 1/2 minutes into the flight.  After this time the shuttle is too far downrange to successfully return.  Table 18-4 lists some of the possible scenarios requiring RTLS.  



	After the SRBs burn out and separate, the orbiter continues the ascent but performs a pitcharound maneuver, which allows the Orbiter and the External Tank to flip around so the main engines of the shuttle can drive it back towards the launch and landing sites at KSC.  The External Tank is then jettisoned and the shuttle glides to a landing at the SLF.  This maneuver takes approximately 25 minutes from launch to landing.  The EMSS support for this abort mode is basically the same as for a nominal launch, as all of the support forces would still be in place around the KSC area.





Table 18-4. Return to Launch Site Scenarios





RTLS

	Two APU/HYD Systems Failed and Third Failing

	Loss of Thermal Windowpane

	Cabin Leak > -0.15 psi/minute

	Impending Loss of All O2 (H2) Cryo

	Loss of Two Freon Loops

	Loss of Two Main Electrical Buses





Transoceanic Abort Landing  (TAL)

	Once the shuttle achieves sufficient altitude and distance downrange, in the event of a contingency, return to KSC is not feasible.  A TAL is the next available abort option.   This is executed if a problem develops that would prevent the orbiter from satisfactorily achieving orbit (see Table 18-5).  In this event, the External Tank is separated and the shuttle glides to a landing at a designated site in Europe or Africa approximately 35 minutes after launch.    



	The specific TAL site is identified in the mission planning, and depends on the inclination of the launch.   During low inclination launches, either Ben Guerir, Morocco or Banjul, in the Gambia will be the primary TAL sites, with Moron AB Spain as the weather alternative site.  During high inclination launches, the primary TAL site is Zaragoza AB, Spain with the alternate sites at Moron and Ben Guerir.  



	All EMSS support forces and assets are prepositioned at the appropriate TAL site(s) well before launch.  At Launch -1 hours, these teams will be on station and ready to support with all medical equipment inventoried, unpacked, and checked, and initial stabilization/treatment areas set up.  At the primary and alternate TAL sites, the C-130 will be configured for three roles: Casualty collection point, AEROVAC, and SAR.  Only the equipment required for rapid response for a runway (Mode) will be removed from the aircraft.  Support requirements terminate once the TAL opportunity passes (normally 10 minutes after launch).  The medical teams are also required to provide coverage in the event of slips or delays to the launch.



Table 18-5. Transoceanic Abort Landing (TAL) Scenarios



TAL

	Two OMS Propellant Tanks Leaking / Failed, Different Sides

	Loss of Two OMS He Tanks

	Two ARCS Propellant Tanks Leaking, Different Sides

	Two APU/HYD Systems Failed and the Third System Failing

	Cabin Leak > -0.15 psi/minute

	Impending Loss of all O2 (H2) Cryo

	Loss of Two Freon Loops

	Loss of RTLS ET Separation Capability

	Three ET Low Level Sensors Failed Dry



Abort Once Around (AOA)

	An Abort Once Around is declared after the opportunity for a successful TAL is past and there is insufficient energy to achieve a nominal orbit, or if a systems failure will not allow on-orbit operations.  The shuttle will make one revolution around the Earth, reenter, and land at on the approved AOA sites (usually KSC or Edwards AFB, California).  This abort mode takes approximately 1 hour and 45 minutes after launch to accomplish.   EMSS support forces in place during the launch will respond for AOA as required.





Table 18-6. Abort Once Around (AOA) Scenarios



AOA

	Two OMS Propellant Tanks Leaking/ Failed, Different Sides

	Loss of Two OMS He Tanks

	Two ARCS Propellant Tanks Leaking, Different Sides

	Two APU/Hydraulic Systems Failed and the Third System Failing

	Cabin Leak >0.02 psi/minute or >0.08 psi/minute with Lost Communication

	Impending Loss of All O2 (H2) Cryo

	Loss of Two Freon Loops

	Loss of Two Water Loops

	Three ET Low Level Sensors Failed Dry in the Same Tank



�Abort To Orbit  (ATO)

	The ATO mode is declared if the shuttle can achieve a temporary orbit that is lower than the nominal mission orbit.  It requires less performance and allows time to evaluate existing problems and resources.  From this mode, a decision can be made to either have an early deorbit burn and mission termination, or perform an Orbital Maneuvering System (OMS), burn to raise the shuttle to the required orbit and continue the mission.  



 

Table 18-7. Abort to Orbit (ATO) Scenarios



ATO

	Primarily for Low Performance

	Min HP -85 NM

	Safe HP -105 NM

	Happened on STS-51F in June of 1985

		-Temperature Sensor Failed on the Center Engine

		-Other Engine Sensors were Inhibited

		-An ATO to 105 miles was Performed

		-Mission Continued as Planned



�



Figure 18-3. Ascent Abort Profiles



�Nominal Mission Progression

	If all systems function properly and in the absence of contingency events, the flightcrew fires the OMS engines to insert the shuttle into the correct orbit.   Once the shuttle achieves orbit, the on-orbit phase of the mission begins and EMSS mission requirements change.  A NASA flight surgeon and biomedical Engineer remain on console at Mission Control in Houston at JSC, 24 hours a day throughout the entire mission.  At the primary and alternative landing sites,  the EMS coordinator, DOD physician, EMS teams, SAR, and medic teams will move to an on-call status.  They must be able to respond within 3 hours of prime time landing opportunity for that day.   



Nominal End of Mission (EOM) Landing

	The final mission phase is landing.  When the mission is over the crew fires the OMS engines to direct the shuttle back into the Earth's atmosphere.  If all proceeds as planned the scheduled EOM landing will occur.   KSC is now the preferred primary landing site, with Edwards AFB, reserved as the secondary if weather conditions are unfavorable at KSC.  There are also a number of ELS which are available for the shuttle if required.  (See Table 1) A flight surgeon and biomedical engineer will be on console at mission control while the orbiter is landing.  At the nominal end-of-mission landing site, the EMS Coordinator must be on station two hours prior to landing.  At the landing site the JSC crew surgeon will be in the crew van which is in the recovery convoy and the Deputy crew surgeon will be in the medical facility.  DOD support forces at the designated landing sites, will be positioned similar to launch configuration.  







CONTINGENCY RESPONSE MODES



	The Space Shuttle program will use the following modes to identify a specific contingency situation.  Upon declaration of a mode, the On-Scene Commander (OSC) will initiate the proper response action.  Local plans will include procedures for the response to each applicable mode. 



Launch Pad Modes:

Mode I - Unaided egress from the launch pad.  The crew will egress the Orbiter and use the slidewire system escape from the launch pad.



Mode II - Aided egress from the launch pad.  The closeout crew will assists the flight crew in egressing the Orbiter.  The slidewire system is used to escape from the launch pad.



Mode III - Aided egress from the launch pad. Fire/crash/rescue crew will assist the flight crew in egressing the Orbiter. The slidewire system will be used to escape from the launch pad.



Mode IV - Aided egress from the launch pad. Fire/rescue/crash assist both the flight crew and the closeout crew in egressing from the launch pad.  The slidewire system is used to escape from the launch pad.

�                                 

Landing Modes:

Mode V - Landing mishap on or near runway (Unaided Egress/Aided Escape. Flight crew egress the orbiter and the fire/crash/rescue crew aids them in escaping from the landing area.



Mode VI - Landing mishap on or near runway (Aided Egress/Escape)and accessible to ground crews. Fire/Rescue/Crash crew enters the orbiter to aid the flight crew in egressing from the orbiter and escaping the area.



Mode VII - Landing mishap off the runway (Aided Egress/Escape), not accessible to ground crews. Fire/Crash/Rescue crew, transported by helicopter, enters the orbiter to aid the flight crew in egressing from the orbiter and escaping the area. 



Flight Mode: 

Mode VIII - Bailout of the orbiter crew during controlled gliding flight or following a catastrophic breakup which the crew compartment survives.





Egress Condition Red:  

When a catastrophic condition posing a serious threat to life or limb of the rescue force is imminent, the NASA Test Director (NTD), Flight Director, Complex Safety Officer, Fire Chief, DOD On Scene Commander (OSC), NASA Convoy Commander, or the appropriate rescue team leader may declare an Egress Condition Red.  In the absence of additional commands, the rescue team leader will direct such action as he determines necessary regarding the safety of the rescue forces and the rescue of the orbiter crew members.         







TOXICOLOGICAL HAZARDS 



	Supporting STS operations at KSC during launch and landing operations presents many potential risks to numerous personnel.  Because of the variety and  quantity of hazardous materials, and  the numerous high risk operations which must be carried out, the risk of exposure to and injury from toxicological substances is substantial.   During contingency operations, it is very important to protect all personnel from these hazardous substances.  



	Table 18-8 and Figure 18-4 list the locations and types of the potential toxicological substances to which the astronauts and rescue crew may be exposed.  Landing presents a higher potential for toxicological intervention.  During the first 30 minutes after landing, the orbiter is surrounded in a toxic cloud of fumes, which are vented from the orbiter.   Figure 4 illustrates the areas around the orbiter where potential toxicological exposures can occur.  Significant chemical  exposures during emergency egress conditions will usually be from one or more of four substances:  anhydrous ammonia, Freon, hydrazine, or nitrogen tetroxide.  Fire and rescue personnel are responsible for the egress of the crew from the orbiter.  Once the crew has been extricated from the orbiter, they are taken to a decontamination area which is close to the initial triage site.   The medical personnel triage the crew only after decontamination has been accomplished.    



�



Figure 18-4. Orbiter Toxicological Hazard Areas







Table 18-8. Orbiter Toxicological Hazards



Ammonia		Freon-21				

LOCATION			LOCATION			

  Orbiter refrigeration units	  Refrigeration units

PROPERTIES			PROPERTIES

  Flammability, pungent odor, volatility, irritant to 	  Colorless, odorless, volatile and inert

  skin and mucous membranes	SYMPTOMS/ SIGNS:

SYMPTOMS/ SIGNS:		  Inhalation -(enclosed areas of high concentration)

  Inhalation, Mild - upper respiratory irritation	  pulmonary irritation (cough, stridor), laryngeal

	(coughing, stridor)	  edema, CNS depression, myocardial sensitization

  Inhalation, Severe - pulmonary edema and 	  to catecholamines

	laryngeal obstruction	  Contact - Frostbite

  Direct Contact - Chemical burns of skin and mucous	DEFINITIVE TREATMENT (Tertiary Center)

	membranes, frostbite	  Rewarm by 40 degree centigrade water

DEFINITIVE TREATMENT (Tertiary Center)	  immersion. Dry and cover with a sterile dressing

  1. For Inhalation:

      Provide airway management and respiratory

      support. Perform baseline ABGs and CXR.

  2. For Skin Contact:

      Remove clothing and wash copiously with water.

      Treat burns in the standard manner.

  3. For Frostbite:

      Rewarm by 40 degrees centigrade water immersion.

      Dry and cover with a sterile dressing

�Table 18-8. Orbiter Toxicological Hazards, continued



Hydrazines 	Nitrogen Tetroxide

USE/ LOCATION	USE/ LOCATION

  Rocket Fuel 	  Rocket fuel oxidizer

  Reaction control thrusters, space craft power unit	  Reaction control thruster, spacecraft power units

PROPERTIES	PROPERTIES:

  Liquid - corrosive, water soluble, clear	  Liquid - Freon, corrosive

  Vapor - heavier than air, ammonical or fishy odor	  Vapor - brown, heavier than air, extreme irritant

  Absorbed through skin, inhalation, GI tract	SYMPTOMS/ SIGNS

SYMPTOMS/ SIGNS	  Direct contact: Severe chemical burns

  Direct contact: Chemical burns of the skin and 	  Inhalation: Severe pulmonary edema, delayed up 

  mucous membranes	  to 4 -6 H, respiratory failure may occur rapidly

  Inhalation: Pulmonary irritation and edema	DEFINITIVE TREATMENT (Teritiary Center):

  All Routes: Nausea, anorexia, CNS excitement leading 	  1. Evaluate the patient’s ABCs.

  to convulsions, met-hemoglobinemia, hemolysis and 	  2. Decontaminate the patient by disrobing and 

  delayed hepatic injury	      washing, if not already done.

DEFINITIVE TREATMENT (At tertiary center):	  3. Run an IV with normal saline at 40-80cc/hr

  1. Evaluate the patient’s ABCs.	  4. Provide respiratory support, including oxygen, 

  2. Decontaminate the patient by disrobing and washing,	      assist ventilation, intubate prn, consider PEEP

      if not already done.	  5. Administer steroids as follows:  IV Decadron 

  3. Start an IV with normal saline to run at 100cc/hr.	      10mg/kg q6H or IV Solumedrol 30mg/kg q6H 

  4. Give pyridoxine 25mg/kg IV loading dose to all 	  6. Perform baseline laboratory studies, to include

      patients if not already given.	      CXR, PFTs, ABGs

  5. For Seizures: Administer Diazepam 10mg IV, which 	  7. Close follow-up  is required during the first 24-

     may be repeated once. If continuing seizures, give 	      48 hours, since pulmonary edema may be 

      phenobarbital 15 - 20 mg/kg in normal saline at 	      delayed at least 6 hours. Bronchiolitis

      50mg/min IV over 20 min. If continued seizing,	      Obliterans may occur 6 months post exposure.

      pretreat with 0.015 mg/kg Pavulon, followed by 

      Nembutal 100mg or Seconal 300mg IV, then

      Succinyl Choline 1 mg/kg IV and crash intubation. 

      Maintain with barbiturate coma: pentobarbital 

      3-5 mg/kg IV x 1, then 2.5 mg/kg IV q2H, 

      and Pavulon 0.05 mg/kg q2H.

  6. Baseline lab studies: Methemoglobin, CBC, 

     LFTs, Renal Function Tests, PFTs.

  7. If methemoglobin is greater than 30%, 

      give 1-2 mg/kg IV methylene blue in a 1% solution. 





Communications, Command, and Control

	Command and control, as well as effective communications are essential during any contingency operation.  Accordingly, there is an elaborate communications network in place between all of the various EMS components.  The communications loop between NASA, DOD, and civilian resources include telephone lines, UHF, HF, VHF, navigational aids, and satellites.  The SOC is the communications coordination point for all DOD contingency support operations.  As part of the medical response team, you will be required to establish communications with various compoments of the EMS.  Figure 18-4 illustrates the basic NASA/DOD medevac helicopter communications configuration.



	Operations in and around the Orbiter during a contingency are hazardous by definition.  Therefore, all activities must be coordinated and controlled by the convoy commander or the on scene commander.  Medical personnel should not approach within 1,250 feet of the Orbiter under emergency conditions, and medical care should not be rendered until the patient has been decontaminated and transported to a safe area upwind of the mishap location.   Effective communications between the AIRDOC, PJs,  aircrew, and the DOD surgeon at the SOC are essential to the care of the patient.  Delays in definitive treatment can be expected when this communication network is not utilized effectively.   Misunderstanding, and confusion can lead to loss of valuable transit time, which can lead to unnecessary crew morbidity.

�



FIGURE 18-5.  AIRDOC Communications

�

	The DDMS mission is a very important component of the U.S. manned space efforts.  Participating in launch and landing operations is exciting and rewarding, however, the AIRDOC position provides a unique opportunity to provide definitive medical care to astronauts, under emergency conditions.  As such, it is imperative that all medical personnel who are temporarily assigned to support this mission, be focused and motivated towards providing that emergency medical care.  The DDMS-M staff is tasked with the responsibility to insure that all medical personnel involved must  be adequately trained and familiar with the mission and its operating parameters and limitations.  If you have questions or wish to learn more about this mission please contact the DDMS-M office at Patrick AFB, Florida.  



DDMS-M

1201 MINUTEMAN STREET

PATRICK AFB, FLORIDA 32925-3236

DSN 854-5981, DATAFAX 854-2310
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