DoD Understates Heat Danger in NBC Defensive Gear 
 

By Bernard J. Fine

 

On March 3, 2003, the Department of Defense conducted a news briefing on the U.S. military’s chemical and biological defense readiness. The presentation was not at all helpful in terms of informing us of the actual dangers from heat injuries that our troops in the Persian Gulf can be expected to face when wearing chemical-biological protective clothing. 

 

Participating in the briefing were Maj. Gen. John Doesburg, commander of the Soldier Biological and Chemical Defense Command, Brig. Gen. Steve Reeves, program executive officer for Chemical and Biological Defense and Col. Thomas Spoehr, commander, 3rd Brigade, U.S. Army Chemical School. It was a curious production: Only once in the hour-long session was there any discussion of the ability of soldiers to perform while wearing chemical protective clothing in a hot environment.  

 

When asked, “What exactly would you say to those who are worried about servicemen going out in the … suits and the heat?” Reeves’ response was upbeat:

 

“Now, our soldiers routinely train at places like the National Training Center in this suit, and the National Training Center is in the middle of the Mojave Desert. Our commanders understand what heat’s all about, and they understand what heat stress is all about. And they build the confidence in their soldiers and in their command that they can accomplish their missions with this suit on. So I would tell you that we are confident that they know how to manage the heat stress and that they can accomplish their mission with those suits on.”

 

This was not the only recent instance where a military commander described the issue in “can do” terms. Interviewed for a San Diego Union-Tribune article on Jan. 5, 2003, Lt. Gen. Michael Hagee, the then-incoming Marine Corps commandant, said that he has personally led troops on exercises during Kuwait's blistering summer. “It's hot, but we operated,” Hagee said. “We put on our gas masks. We put on our suits. You can operate.” 

 

When taken in the context of the known environment of Iraq, these statements appear to be at variance with both the scientific information available and Army policy pertaining to operations in the heat.  To help understand that some senior U.S. military officers appear to be blowing smoke about the performance capabilities of and the potential dangers to soldiers engaging in desert combat while wearing NBC defensive gear, it is important first to review the basics about heat injury and Army regulations.

 

A Memorandum for Commanders issued by Lt. Gen. James B. Peake, commander of the U.S. Army Medical Command on June 2002, provides some background. The memo stated in part: 

 

“Heat injury remains a significant health problem for our Army. From 1992-2001, 1,433 soldiers were admitted to the hospital for treatment of heat injury. From 1997-2001, 5,822 soldiers were treated in clinics for heat injuries.”

 

The memorandum cites three variables that interact to cause heat injuries: climate, intensity of activity and individual risk factors, especially level of fitness. It continued: 

 

“Commanders and leaders must take the following actions to prevent heat injuries. (A) Determine the heat category (1-5) in the immediate vicinity of the activity site, measuring the Wet Bulb Globe Temperature (WBGT) each hour [see chart below], (B) Enforce appropriate water intake and work/rest cycles for the measured heat category, (C) Modify the intensity of the activity and the duty uniform to decrease the risk of heat injury (e.g. loosening or removing clothing and limiting unnecessary strenuous exercise) and (D) Plan carefully for any events involving sequential days of high performance training.”

 

The memo also notes the difficulty of distinguishing between the symptoms of minor heat injury and life-threatening heat stroke. “Severe heat injury, including heat stroke, usually causes disorientation, confusion, dizziness, collapse or loss of consciousness. If any of these symptoms persist for more than a few minutes, the casualty must be immediately evacuated for definitive medical evaluations and treatment.” 

(The WBGT referred to above is an index that takes into account the amount of solar radiation present, how much an individual can cool by evaporation in the particular environment and the dry bulb temperature at the time of measurement.)

 

Army Training and Doctrine Command (TRADOC) Regulation 350-29, dated Dec. 31, 1987, and still current as far as I know, defines various levels of heat injuries. From least threatening to most, they are heat cramps, heat exhaustion and heat stroke:  

 

“Cramps result primarily from excessive loss of salt. Treatment involves loosening of clothing, moving the victim to a shaded area and giving salt water.”  

 

“Heat exhaustion occurs as a result of excessive loss of water and salt from the body.  Symptoms include profuse sweating, headaches, tingling sensations, paleness of skin, shortness of breath, palpitations, trembling, nausea and vomiting sometimes accompanied by confusion and loss of consciousness. Treatment involves moving the victim to shaded area, loosening his or her clothing, elevating the feet, and administering salt water.  Recovery is usually prompt but individuals suffering from heat exhaustion will be assigned light duty for 24-48 hours following recovery.”  

 

“Heat stroke is a medical emergency with a high mortality rate. It is caused by overexposure to the sun or heat and results in a breakdown of the body's ability to control its temperature. Symptoms are extremely high body temperature, sudden loss of consciousness, convulsions, delirium, headache, dizziness, weakness, nausea and rapid pulse and respiration. Most important, treatment involves lowering the victim's body temperature as rapidly as possible.  Then, removal of the victim's clothes and, if any source of cool water or ice is nearby, immersing the victim in it. Otherwise, sprinkle water on the patient and fan to hasten the water evaporation. Victim should be transported to medical facility as soon as possible.”

 

Place this matrix of diagnosis and treatment in the context of a high-temperature battlefield that has been contaminated by chemical or biological agents and you can better understand the severe challenge facing both commanders and soldiers.  

 

In my research experience studying the impacts of heat on soldiers operating in chemical protective suits, one of the worst and most common fears the soldiers cited was of vomiting while wearing a gas mask. Furthermore, it is obvious that the TRADOC guidelines for treating heat stroke in a contaminated environment are virtually impossible to follow without exposing the victim to the lethal agents.

 

That is, of course, if you can even identify victims or potential victims and the extent of illness solely by looking at their eyes through their gas masks. It is also obvious from the above information and the table below that you cannot train soldiers to perform in extreme heat in MOPP IV without violating Army regulations that prohibit such stressful exposures. This substantiates a point that I have previously made on this site. (In condition MOPP IV, troops are fully enclosed in their protective gear, wearing the chemical protective overgarment completely "buttoned up," with hood, gas mask, gloves and boots.)
 

The following table, slightly modified for clarity, is from TRADOC Reg. 350-29. The regulation states, “Heat conditions are classified by color (green, yellow, red, and black) in increasing order of heat stress according to WBGT readings. Commanders must adapt training/physical activity and uniform requirements to conform with the precautions for each heat condition listed.”

 

	HEAT
CONDITION
	WBGT
INDEX F
	WATER
INTAKE
QTS/HR
	**ACCLI-
    MATIZED
    WORK/REST
	UNACCLIMATIZED

	1*
 
	<82
	1/2
	    50/10
	Use caution in planning extremely intense physical exertion.

	2 GREEN
 
	82-84.9
	1/2 to 1
	    50/10
	Use discretion in planning heavy exercise.

	3 YELLOW
 
	85-87.9
	1 to 1 1/2
	    45/15
	Suspend strenuous exercise during the first 3 weeks of training. Activities may be continued on a reduced scale after the 2d week. Avoid activity in the direct sun.

	4 RED
 
	88-89.9
	1 1/2 to 2
	    30/30
	Curtail strenuous exercise for all personnel with less than 12 weeks of hot weather training.

	5 BLACK
 
	90 & up
	>2
	    20/40
	Suspend physical training and strenuous exercise. Essential operational commitments (e.g., guard duty) will not be suspended.

	*MOPP gear or body armor adds 10 degrees F to the WBGT index.
**An acclimatized soldier is one who has had progressive degrees of heat exposure and physical exertion for about 2 weeks. These work/rest periods do not apply to soldiers in MOPP gear or body armor.


 
Note the statement that MOPP gear or body armor adds 10 degrees F to the WBGT index.

 

Gen. Hagee claimed that he led troops in exercises during Kuwait's “blistering” summer.  Presumably the troops he led were in MOPP IV.  General Reeves referred to troops, also presumably in MOPP IV, training in the intense heat of the Mojave Desert.

 

Kuwait has some of the hottest temperatures in the world in the summer, certainly well above the 90-degree and higher WBGT that denotes the Black heat condition in the table above, which pertains to troops in BDU, not MOPP IV.  Adding the 10-degree burden imposed by MOPP IV, WBGT in Kuwait can exceed 100-degrees.  The Mojave Desert, though not quite as hot, can easily exceed the 90-degree WBGT limit.

By regulation, Hagee was required to suspend physical training and strenuous operational commitments under the conditions in which he said he led the troops.  Perhaps he decided that his was an “essential operational commitment” and trained for 20 minutes and rested for 40 each hour. But note in the footnote that the work/rest periods do not apply to soldiers in MOPP.

 

So what is going on here?  Are general officers publicly stating that military regulations are being violated or are we getting some kind of malarkey about the ability of troops to perform in the heat?  

 

Taking both Hagee's comments and those of the high-ranking officers who participated in the DoD briefing on March 3 into account, there appears to be a pattern of talking in broad generalities about soldier protection in MOPP IV in the heat.  The talk appears to be designed to reassure people. It centers around a “we know best” attitude.

DOD seems to be telling us in its briefings that all is well, while its publications (see below) clearly indicate that isn't the case at all.

 

Well, as one who studied the impact of MOPP gear on soldiers for over 10 years, I'm not reassured. 

 

I believe the press and American public should be made aware of the Army regulations I've cited above and the kinds of data shown in the table below.  They should be aware that soldiers can die from the effects of heat and that enclosure in protective clothing in the heat is extremely stressful and dangerous, particularly in combat situations where the remedial treatments are impossible to perform in the presence of a chemical or biological agent. 

 

The loss of soldiers as heat casualties can also compromise unit effectiveness with the subsequent loss of lives of others.  Gen. Reeves has touted the new JSLIST protective ensemble as being superior to the older BDO suit because it is lighter and dissipates heat more quickly.  I hope that is so, but I would find his statements more credible and reassuring were they accompanied by data similar to those presented below for the BDO suit.  At this writing, however, such data are not available for the JSLIST suit. It is my understanding that some research has been done, but the results are classified. 

 

The table below depicts what previous scientific research has found regarding how long a soldier can perform while wearing the BDO in the MOPP IV configuration in the heat when engaged in very light, light, moderate and heavy work.  It shows the maximum number of minutes of work that can be sustained in a single work period without exceeding a greater than 5 percent risk of heat casualties in a unit.  

 

Operating beyond these limits will increase the number of people incurring heat injury. Examining these endurance times, which are of very low duration, it appears to me that the newly issued JSLIST suit would have to a least quadruple the duration times of the BDO in order to be meaningful for even the shortest of combat operations.  

 

One must remember that in many military operations, troops not only may have to go out from home base through chemical or biological conditions; they also will have to be able to return. 

 

Even if the JSLIST is an improvement over the BDO by a factor of four, it will still fall far short of providing sufficient time for troops to complete all but the shortest of combat missions, if even those.

 

The research for the following table was done by colleagues at the U.S Army Research Institute of Environmental Medicine at which I worked for many years.  I believe that it is credible. 

 

Table E-1: Maximum Work Times [minutes] (Daylight Operations)
	 
	NO MOPP 
	MOPP4 + Underwear
	MOPP4 + BDU

	WBGT
	Ta
	VL
	L
	M
	H
	VL
	L
	M
	H
	VL
	L
	M
	H

	78
	82
	NL
	NL
	NL
	65
	NL
	177
	50
	33
	NL
	155
	49
	32

	80
	84
	NL
	NL
	157
	61
	NL
	142
	49
	32
	NL
	131
	48
	32

	82
	87
	NL
	NL
	114
	56
	NL
	115
	47
	31
	NL
	110
	46
	30

	84
	89
	NL
	NL
	99
	53
	NL
	104
	45
	30
	NL
	100
	45
	30

	86
	91
	NL
	NL
	87
	50
	NL
	95
	44
	29
	NL
	93
	44
	29

	88
	94
	NL
	NL
	74
	45
	NL
	85
	42
	28
	NL
	83
	42
	27

	90
	96
	NL
	NL
	67
	43
	NL
	79
	41
	27
	NL
	78
	41
	27

	92
	98
	NL
	NL
	60
	40
	NL
	75
	40
	26
	NL
	74
	40
	26

	94
	100
	NL
	193
	55
	37
	NL
	70
	39
	25
	NL
	70
	39
	25

	96
	103
	NL
	101
	48
	33
	203
	65
	37
	23
	194
	65
	37
	23

	98
	105
	NL
	82
	44
	31
	141
	62
	36
	22
	140
	62
	36
	22

	100
	107
	261
	70
	41
	28
	118
	59
	35
	21
	118
	59
	35
	21


 

	KEY TO TABLE
	INSTRUCTIONS & NOTES

	WBGT – Wet Bulb Globe Temperature
Ta - Ambient Temperature (dry bulb - ° F)
VL - Very Light Work Intensity
L - Light Work Intensity
M - Moderate Work Intensity
H - Heavy Work Intensity
BDU - Battle Dress Uniform
NL - No Limit to Continuous Work
 

USARIEM
 

1/11/91
	This table provides, for four levels of work intensity the maximum number of minutes of work that can be sustained in a single work period without exceeding a greater than 5% risk of heat casualties. This table was prepared using the prediction capability of the USARIEM Heat Strain Model. Assumptions used in generating this table include: 1) Troops fully hydrated rested and acclimatized; 2) 50% relative humidity; 3) Windspeed = 2 meters/sec; 4) Clear skies. The guidance should not be used as a substitute for common sense or experience.  Individual requirements may vary greatly.  The appearance of heat casualties is evidence that the safe limits of work time have been reached.


 
As an example, the numbers in boldface type at the lower right-hand corner of the chart show, for soldiers clad in MOPP IV over BDU, how much time a unit can perform heavy work in temperatures at or greater than a WBGT of 90 before 5 percent of them will incur debilitating heat injury.  Thus, when the WBGT is at 90, after 27 minutes, 5 percent of the soldiers will be unable to continue due to heat exhaustion.  As the unit pushes past the 27-minute mark, additional heat casualties will rapidly increase.

This data, along with the additional risk of exposing our troops to “unidentified” factors that have resulted in an extremely large number of participants in the first Gulf War reporting mysterious illnesses, the causes of which have not yet been identified, and the possibility of death or injury to thousands of innocent human beings makes me unqualifiedly opposed to war with Iraq. 

There are times when one has to bite the bullet and go to war.  This clearly is not one of them.

Notes:

 

In this table, work intensity is based on metabolic expenditure.

Definitions of activity for soldiers in MOPP4 are as follows:

 

Very light, e.g., lying on ground, standing in foxhole, sitting in truck = 105 to 175 watts.

 

Light, e.g., cleaning rifle, walking hard surface 1m/s No Load=172-375 watts.

 

Moderate, e.g., walking loose sand, 1 m/s No Load; walking hard surface 1.56 m/s No Load; calisthenics = 325-500 watts.

 

Heavy, e.g., walking hard surface, 1.56 m/s 30 kg Load, Scouting patrol, pick and shovel, crawling full pack, foxhole digging, field assaults, etc. = 500+ watts.

 

References For table: Muza, S.R., Banderet, Louis E., and Cadarette, Bruce. Protective uniforms for nuclear, biological and chemical warfare: metabolic, thermal, respiratory and psychological issues. In Pandolf, K.B. and R.E. Burr (Eds).  Textbook of Military Medicine: Medical Aspects of Harsh Environments (Vol. II). Borden Institute for the Office of The Surgeon General, Washington, DC, ISBN 0-16-051184-4, 2002. 
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