Abbreviated Timeline

10 1974        Jerusalem Symposium on Temperature Reg             Jerusalem  Israel         XXVI Internat Conf

07 1977    07   1977    Participated in Brave Shield XVI 8-22 July              MCB 29 Palms CA USA  US Army

1978- Dr. Hubbard writes an article for in-house use called: “An analysis of current doctrine in use (USA vs IDF) for prevention and treatment  of heat casualties, pp1-40.

1979- Dr. Hubbard writes an article for in-house use entitled: A Brief Analysis of Soviet Hot Weather Operations Doctrine,     pp1-12.
08 1980    08   1980    Participated in USMC Combined Arms Ex 8-80     MCB 29 Palms CA USA      US Marines

Sept. 1980-Dr. Hubbard describes deficiencies in current field water capability entitled: Report to the Commander: Water as a Tactical Weapon

01 1981    Presented “Water as a Tactical Weapon” The Defense Science Board (DSB) Pentagon  

Mar. 1981-Dr. Hubbard attends and presents to Defense Science Board- Working Group on cooling water requirements.

Mar. 1981- Dr Hubbard presents briefing to The Surgeon General of the Army (LTG Pixley) on the need for Small Mobile

Chillers to cool water buffaloes’ water to enhance soldier consumption and to replace ice for casualty treatment on the battlefield.

Mar. 1981- Dr Hubbard’s briefing to the Superintendent, Academy of Health Sciences, (MGEN Quinn T. Baker) on heat casualty prevention requiring drinking by command in the absence of thirst, cooling battle field water supplies, altering work/rest cycles to accommodate prevailing heat stress conditions, & the need for a portable unit device to measure the WBGT- (Fixed weather stations are for training sites only).

July, 1981-  Significant input to Near Term Doctrinal Requirements for Water Supply Support Operations in Arid Environments. Phase I/Phase II.    USALOGC. Ft Lee, Va. Maj McIlrath

Sept. 1981- Dr. Hubbard’s briefing to the CO & HQ Staff (MG Kingston), Rapid Deployment Joint Task Force (RDJTF) on field water doctrine and use and heat casualty prevention, MacDill AFB, FL.

Oct. 1981  Dr. Hubbard briefs Water Resources Management Action Group (WRMAG) #1 on “Heat Illness Problems and Solutions. Dr. Hubbard was assigned input on the following taskings:  #5- Water Disciplne policy, #11- Water cooling unit, 2.r.l- Water flavorants, 3.n.l- Issue Provisional  Heat Doctrine, Work/rest cycles and water consumption in the absence of thirst guided  by heat conditions and work rate (OTSG). 3.n.4-Anticonvulsant therapy (OTSG), 3.n.5 Heat casualty cooling (OTSG). LTG Thompson, in his opening remarks to WRMAG #1, made it very clear that we should operate with a profound sense of urgency. That is: “If the balloon goes up tomorrow, we will have to go to war with what we have in the field now. As Marshall Zhukov once said in WWII, a good tank in the field is better than a perfect one still in the books. I don’t want you to spend time or money developing anything that can be purchased on the open market. Do as the Israeli’s did prior to the 1973 war and buy from Sear’s if you have to.” It seemed perfectly clear that purchasing non- developmental items had precedence over developing similar item’s in house. This was in contrast to the developer’s existing “Not Invented Here” bias prevailing in-house. Of course, some requirements might have to be met by re-engineering something new from pre-existing components (examples were things that could be adapted from POL use to water, or later as the fabrication of the small-mobile chiller. The point 
was to get something we needed in the field as soon as possible.

Oct. 1981- Significant Input to: SECRET- REPORT OF THE DEFENSE SCIENCE BOARD TASK FORCE   ON WATER SUPPORT TO U.S. FORCES IN AN ARID ENVIRONMENT. OFFICE OF THE  UNDER SEC OF DEF FOR RES. AND ENGIN.

12 1981     Water briefings to JFK Special Warfare Center         Ft Bragg NC USA                
05 1982       2nd Water Resources Manag Action Grp (WRMAG 2)  Ft Belvoir  VA USA        

6/15/1982- Presentation “Water as a Tactical Weapon” by Dr. Hubbard & Morris Kerstein to Army Science Conference on research with USMC during    CAX 8-80. Stated combat crews of the future must operate at peak efficiency yet remain free of dehydration and heat illness. This article made a number of  points: Prior heat casualties were underreported and may under estimate true rate by a factor of 10.  Based upon our observations during Brave Shield XVI in 1977 we recognized issues in 3 areas 1) Attitude and Doctrine, 2) Water and food logistics and 3) Consumption. Solution was simple, rational guidelines to adjust work-rest cycles and water intake to prevailing heat conditions and combat work requirements. 6010 marines in CAX 8-80, 23% reported to sick call. I man in 5 had a heat related disorder and represented 1,144 man hours lost to duty. Kilo companies of 3rd Battalion 24 th Regiment and Alpha company, 1st Bat. 24 th Regiment had no heat casualties with new doctrine of drinking by command and work/rest cycles.

July, 1982- Significant input to DA CIRCULAR NO 4-82-3. Prevention of Heat Injury.

July, 1982-  Hubbard et al Survey and Analysis of the Heat Casualty Prevention Experiment for RESPHIBLEX  1-81, Operation “Lancer Eagle”, 43 rd MAU, T 5/82. Operation with 1,150 USMC personnel,  July, 1981 at Little Creek, VA and Camp LeJeune, N.C.

09 1982    09   1982   Cooling water 18th AB Corp OTSG & RDJTF          Bolling AFB Wash DC USA  USAF

09 1982    09   1982   Water requirements CDR Train & Doct TRADOC  Ft Monroe VA USA            US Army

Dec. 1982-  DOD Master Plan For Land Based Water Resources, DA DCSLOG, (LTG Thompson)  1. Purpose: Management system for all DOD efforts to organize, Equip, man and train units for water supply. 2. Scope: The Services, DLA, DIA, DMA, OJCS.    3. Responsibilities: a) Secretary of Defense 

designated Sec of Army as DOD executive agent for Land-Based Water resources. B) DA, DCSLOG as proponent established WRMAG. C) WRMAG- Primary forum for: Planning. Coordinating, Tasking, & Resolving. 4. Budget: $1,075 million through 85-89 POM. Note it was at this first meeting of the WRMAG that LTG Thompson said that if the balloon goes up we will have to go fight a desert war with what we have at that moment. For this reason, he did not want to spend any funds for R&D efforts unless absolutely critical. He said to be like the Israeli's and if you can buy it off the shelf from Sear's and make do, then do it! I interpret this to mean that unnecessary R&D for an item similar to FIST/FLEX was not authorized by the DCSLOG!

01 1983   Cooling & Flavoring Field Water WRMAG   IV         Aberdeen Proving Ground USA 

3/11/83
WS submits Unsolicited Proposal of Fist/Flex to Chem Res Development Center, Chemical Systems Lab at Edgewood (Aberdeen Proving Ground, rejected) and sent to US Army Armaments Res & Devel Cmd in Dover, New Jersey. Also receives letter from Natick saying they have proposal (US Army Materiel Cmd, HQ, Alexandria VA.)

06 1983    06   1983   Briefings on heat illness prevention SAC HQ          Offutt AFB NEB USA         USAF

7/6/83- 
1st NARADCOM meeting with Wesleyan Co for Fist/Flex briefing. Natick suggests 3/8 OD tube to fit new XM40 mask at USAHEL.

7/14/83-
 USAHEL meeting with Wesleyan for FIST briefing on recommendation by Natick Labs. USAHEL  requests FIST system for HELBAT Testbed system (Mr. Michael Golden).

07 1983    07   1983   Briefings to USCENTAF Bright Star Conf Shaw AFB Columbia SC USA  USAF

07 1983    09   1995    Promoted to Supervisory Physical & Biological Natick, MA USA    Chief Heat Research Division,  USARIEM



     Scientist until retirement on 30 September, 1995

8/4/83- 
2nd Natick Lab briefing with Wesleyan on FIST System. Food engineering reps present.

08 1983     Participated in Bright Star 83   Egypt Oman Sudan & Somalia        US RDJTF
10/3/83-   3rd Natick Lab briefing with Wesleyan on Fist System. Contract coverage particulars discussed.

11 1983      Bright Star 83 Report WRMAG 5 Nat Acad Sci      Washington DC USA     

1/4/1984-  Ltr from Dr. Hubbard, Chief, Heat Research Division, to HQDA, DALO-TSE-W  (COL St.Arnaud, Martin Fadden). Provided material on current hydration system versus Fist/Flex system, suggested Fist/Flex had significant advantages over current system, and asked if  WRMAG/DALO could evaluate concept and expedite review and consideration. (Note: This may be the first time that USARIEM identified as proponent of FIST/FLEX as opposed to current system  and advocates system to WRMAG).
01 1984       Briefing to Dep Chief of Staff of Logistics BS 83     Pentagon Wash DC USA   

1/25/1984- WRMAG V- Dr. Hubbard makes briefing on data collected in Egypt at Bright Star , 1983 and  importance of cool, flavored water to enhance consumption. Range of water requirements from least (3 qts/man/day) to worst case 20 qts /man/day presented. Also presented comparison of heat stress

  meters under adverse conditions in Berbera, Somalia.

9 Feb 1984- Dr. Hubbard presents “Water Requirements For Hostile Environments” to the Army Science Board and  MG Rapmund, CDR, MRDDC at USARIEM, Natick, MA. 

3/19/1984- 4th Natick briefing and delivery and demonstration of 2 FIST/FLEX hydration Systems per Army Contract #DAAL 6084M1116.

5/22-24/1984- 
 WRMAG VI at Natick

8/9/1984- Wesleyan Co. delivers 7 more modified FIST/FLEX hydration systems for use withDH132 CVC Helmets  per Army Contract #DAAK 60 84M3573.

4 Oct 1984- For his role in the development of a viable water support capability in arid environments, Dr. Hubbard received a Letter of Appreciation from the Chairman of the Joint Chiefs of Staff (GEN David C. Jones), the Chief of Staff of the Army (GEN E.C. Meyer), The Surgeon General (LTG B. T. Mittemyer) and the Commander of the U. S. Army Medical Research and Development Command (MG G. Rapmund) For these and related activities, he was awarded the Commander’s Award for Civilian Service.

10 1984    “Long term water and salt deficits” Nat Acad Sci    Washington DC USA      

11/29/1984-   Wesleyan briefs the U.S. Army Chemical School Directorate of Combat Developments at Ft. McClellan, Ala.

12/10/1984   WS sends letter to Kent Pandolf seeking support for FIST in MOPP.

12/16/1984-   Wesleyan writes Commandant, U.S. Army Chemical School, ATTN. Combat Developments (COL Saunders) Fort   McClellan Ala. Stating FIST/FLEX meets requirements of 20 June, 1980, JSOR for the protective mask.  Notes favorable comments by Dr. Kent Pandolf at USARIEM. (Note: This may be 2nd time that USARIEM becomes proponent of FIST/FLEX vs “current system”).
1/5/1985-    Letter from Wes Schneider to Dr. Hubbard- Letter included History of Mask drinking devices, evaluation history of FIST/FLEX, plus thermal studies. This was forwarded to HQDA, ATTN: DALO-TSE-, Washington DC. (Martin Fadden HQDA DALO-TSE, COL Charles St. Arnaud DADCSLOG, DALO-TSE,  LTC Neils Biamon, HQ, ODCSLOG DALO-TSE-W). (Note: This is 3rd time USARIEM identified as 


             proponent of FIST/FLEX and 2nd time it advocates system to WRMAG).

2/85
CRDC issued a contract to Battelle to improve mask drinking system.

3/18/1985  Chem School letter to WS nonconcurring on need for FIST concept- N o need for  improved mask drinking 


system and called it a luxury. WS this is reason for being forceful at WRMAG. 

3/19/1985- Patent issued on Fist/Flex to WS.

3/25/1985-          Letter from Wes Schneider to Dr. Hubbard. This letter contains the Chem. School’s contention that: 



            “It is believed that constant contact with the enemy will not last six consecutive hours and regardless of 



            the mission or task being performed, the soldier will have ample time to consume water.” In my opinion,



            this is “Pie in the Sky” thinking that seems to completely overlook Israeli experience in 67 and 72 wars. 



           It also overlooks the documented predicted combat degradation that occurs in hours if not minutes in 



           severe desert conditions. This comment provides insight into a Chem School dogma that was never 



           adequately addressed in any WRMAG or OTSG forum on battlefield water supply. One wonders why 



           this was so? This raises the issue of whether there were physiologists or medical personnel capable of 



           assessing the importance of hydration to war fighting capability in a chemical environment on the 



          CHEM SCHOOL STAFF? A major point never seemingly addressed was why the Chem School did not 


               carry out tests in their own chambers using soldier volunteers and agent simulators (tear gas or some 


          other non-lethal but useful agent simulator) on drinking and walking (simplest soldier task) with the 


          current system?

July 1985-  Ft. Lee, VA- USARIEM Heat Research Division & NRDEC (Natick) brief WRMAG # 8 on water

flavorant issues. Dr. Hubbard attended this meeting with Dr. Patricia Szlyk from 1130 h July16 to 1200 h July 17. FIST/FLEX presentation by  Wesleyan Co., Mr. Wes Schneider.
7/20/85- 
     Wes Schneider apologizes to MAJ Murphy (DCSLOG) for his presentation to the Ft Lee WRMAG 8 that may



     have caused some ruffled feathers (See Memo for Record dtd 22 July 1985 by Drs Hubbard and Szlyk). 

7/22/1985-   SGRD-UE-HR, Memorandum For Record, SUBJECT: Report of Visit to WRMAG 8 hosted by the US Army Logistics Center, Ft. Lee, VA; T.O #07-26 dtd 12 July 85 and T.O. #07-25 dtd 12 July 85. Para 2. The undersigned arrived in time to hear a presentation (1130 July 16) by Mr. Wesley Schneider on the FIST/FLEX hydration system designed to provide a solution to the man/water interface problem while encapsulated in MOPP. This system has many positive features to problems recently discussed in an APRE report (Gooderson and Hopkinson, the Water Requirements of Troops, Particularly in the NBC Environment, Commonwealth Conference, Australia, 1985). Dr. Hubbard, although never having met Mr. Schneider, had 
received material describing the system and had recommended to MAJ Murphy of the DCSLOG Water Office that this system should probably looked at by the WRMAG (1/5/85). Mr. Schneider made a forceful presentation describing the inadequacies of the present system for drinking, the risks involved and the manner in which the FIST/FLEX could provide potential improvements. During the course of the presentation, however, his frustration with the evaluation of his system by the Chemical School surfaced in an exceedingly derogatory manner. This was found both offensive to the participants and embarrassing to his sponsors. It is hoped that the deficits of the current system and the potential for further initiatives in this area will not be permanently set back by the emotional manner in which they were evaluated.

29 OCT 1985  Action DF from MSG Williams, Subject Improved Mask Hydration System-ACTION DF . From PHY PROT BR to D, DCD



1. Purpose. To determine if there is a need to develop a system which supplies water through the mask directly from the canteen, specifically a system similar to the Fluid Intake Suction Tubing (FIST) hydration system developed by the Wesleyan Company.



 Note- This DF issued 3 months after Chem School upset with WS briefing at (WRMAG 8). It clearly plants the seed to develop a system similar to FIST. Despite noting in 2.d. “There is no identified MAA  deficiency which specifically identifies a need to improve the rate of water flow or human factors aspects of water intake through the mask.”, it is issued 8 months after CRDC issued a contract to Battelle to improve mask drinking system. (2 85). Is this DF an after-the-fact attempt to justify the Battelle contract or an attempt to motivate NRDEC to initiate a MDS development program?



2. Discussion 



i. “The current procedures are time consuming and difficult to perform. Soldiers in stress environments have been found to become frustrated and stop drinking the required amount of water. The FIST concept allows the materiel developer to design out the shortcomings of the drink system rather than have to train out the problems.” 



Note. This is definitive evidence that the Chem School was well aware of the problems with the current system and that FIST technology was the solution. But rather than come out and say: “Buy It”, they make the astounding following recommendation:



3. Recommendation. “That technology similar to FIST be developed and be provided as an optional accessory to the mask. 



Note. This is smoking gun evidence of the “NOT INVENTED HERE SYNDROME” and a message to the materiel developer to take the FIST technology and DEVELOP SOMETHING SIMILAR! The attached description of drinking with the current system should be added into evidence so that any thinking person could see that drinking in a combat situation in the presence of agent would be all but impossible to imagine.



The current system is incompatible with even walking and the Chem School new it!!!



COMBAT SUPPORT NUCLEAR, BIOLOGICAL AND CHEMICAL MISSION AREA DEVELOPMENT PLAN



Note. Section 2.b. “There is no provision for eating in a contaminated area.” Col Schnakenberg immediately recognized that FIST technology was the answer to this problem and was uniquely suited for pumping viscous liquid rations into the mask while in a contaminated area.



NOTE the listed solution 3c. from the CHEM SCHOOL: “Develop a MOPP drink that would provide minimum nutrients and electrolytes for 72 HOURS and consumed at a rate of two liters per six-hour period The ration would not be required the first six hours of operation. The ration would be consumed through the drinking tube of the protective mask. NOTE ALSO that this was sent to Mr. Darsch of the Food Engineering 

Lab and FIST POC Mr. Pat Snow (Routing slip -8 Nov 85)

12/30/85- 
Natick R&D Center- W.S. forwards unsolicited proposal titled, FIST Fountain; NBC water support equipment. 




This new patent pending item permits soldiers to refill canteens and drink out of a 5 gallon water can in NBC 




areas without risk of contamination. Current doctrine is units must “arrange for additional water supply by having




 filled canteens delivered in exchange for filled ones.” Prototype sent to Pat Snow, IPL. Five gallon water cans 




cannot be opened in a threat area without risk of contamination.

14 Jan 1986- THRU Cdr. USARIEM to US Army Chem School, Director of Combat Developments, Ft. McClellan, AL (COL Eifried)  (Note:

 This is the 4th time that USARIEM acts as proponent of FIST/FLEX and 3rd time FIST/FLEX is recommended over current system. The CF: list contained many of the people Dr. Hubbard worked closely with on WRMAG).
Refs: a). Request for review and analysis dtd 29 Oct 85 to Cdr, USANRDC, Attn: STRNC-WS, Natick, MA 

01760 (Encl 1). 

b). Action DF from Phy Prot Br, ATZN-CM-CS, Subject: Improved Mask Hydration System (Encl  2). Request for review and comments, IPL, STRNC-ICC, 8 Nov 85 (Encl 3). 

2. Subject Action DF (Encl 2) was reviewed by Chief, Heat Research Division (Dr. Hubbard), USARIEM. 3. Enclosure 2 indicates there is no identified MAA deficiency which specifically identifies a need to improve the rate of water flow or human factors aspects of water intake through the mask. However, TRADOC issued the Joint Service Operational Requirement for the Protective Mask in June 1980 before more recent guidelines for water consumption in hot climates were issued (DA CIR 40-82-3; Near Term Water Resources Management, TRADOC Pamphlet 525-11, 15 June 1981; USAF Technical Memorandum (2729 04 04) Water Requirement For Groundcrews Wearing CD Clothing, 24 Apr 85). These various guidelines suggest that medium work loads (70-80 F) will produce a 1-2 qt per hour water requirement. These estimates are generally higher than the worst case estimates found in FM 3-4 (1qt every 2 hours). 4. Encl 2 indicates that “current procedures are time consuming and difficult to perform. Soldiers in stress environments have been found to become frustrated and stop drinking the required amount of water.” In a recent British report (Gooderson and Hopkinson, The water requirement of troops, particularly in the NBC environment, APRE, April, 1985), the authors reviewed the incidence of 

voluntary dehydration during combat NBC Dress Discipline studies and report “only on one occasion did a subject end the  hot chamber exposure in positive water balance; this from a total of 480 man exposures”. “The provision of large quantities of potable water to meet the the high, short term requirement is an obvious logistic problem. To allow time for drinking in a high intensity operation, when the need for water intake is at its most critical, is difficult.. There will be time when the level of activity slackens and this is when it is important to encourage men to drink more than is required to slake the thirst. But, if troops have to remain in full NBC IPE, the means by which they can actually drink the water are limited by the respirator.

 At present, with UK troops using the respirator SG, drinking is considered to be an emergency drill because the respirator has to be lifted off the face.” Thus, there are strong indications that voluntary dehydration will be a real-world problem. 5. Encl 2 concludes that the current drinking system has major shortcomings and recommends that FIST technology be developed and provided as an optional accessory to the mask. 6. Chief-HRD recommends: 1) that a medical subgroup of the Water Resources Management Action Group be convened with the interested parties (Che School, TRADOC, AHS, OTSG,  MRDC-RAMIII, USARIEM/HRD, and other service representatives especially Dr. Nunneley, Research Medical Officer, USAF SAM/UNC). 2). That a test be designed to simulate expected rates of voluntary dehydration and decrements in  performance, and 3) that the test incorporate a comparison between the current systems and FIST technology. Such a test could remove further speculation about the extent of the problem and the best possible solution(s). CF: MAJ Graven, CNDT, AHS, LTC McAlear, OTSG, MAJ Murphy, ODCSLOG, MAJ Jones, TRADOC, Dr. Nunneley, SAM/UNC.  Roger W. Hubbard, Ph.D. 
Enclosure (3)-8 Nov, 1985, Request for Review and Comments, IPL Ref Conversations between CPT Rice, IPL, Mr. Pat Snow IPL and Mr. Darsch FEL. Subject: Chemical School’s analysis of the current mask hydration system deficiencies and a proposed position on the FIST Hydration System. ENC 1- Request for review and analysis dtd 29 Oct 1985 to CDR, USANRDC, ATTN: STRNC-WS. USACMLS POC’s are a CPT Ishmael or MSG Williams 

 The following comments provided by  E-mail (7/17/04)
Note- Action DF is by MSG Williams: Purpose: To determine if there is a need to develop a system which supplies water through the mask directly from the canteen, specifically a system similar to the Fluid Intake Suction Tubing (FIST) hydration system developed by the Wesleyan Company. Also the recommendation states: “That technology similar to FIST be developed and be provided as an optional accessory to the mask.”
 
            NOTE- 1) Given that the DCSLOG had responsibility and was the proponent and had purchasing authority for all field water related issues, this DF is directly contrary to GEN Thompson’s standing order to WRMAG and I paraphrase from memory: “We may have to go to war tomorrow. I do not want you to develop anything you can buy off the shelf in support of this mission. I want you to do what the Israeli’s did when time was short and if you can buy it from Sear’s I want you to do it!” Thus, the recommendation “that technology similar to FIST be developed” stands in direct defiance and disobedience to an operational order of the DCSLOG and strongly suggests the DSLOG should have had the opportunity to buy FIST/FLEX and should have been purchased directly by the DCSLOG. 
 
2). The recommendation should have come from the CDR, Chem School to either the action arm of the DCSLOG, the WRMAG, or to the DCSLOG, himself.  OTSG had responsibility for the health, prevention, diagnosis and treatment of injury to the soldier. Therefore, anything directly affecting soldier health should also have been addressed to OTSG or the Medical Research and Development Command, (USMRDC). Note that both of these responsible Army agencies were left off the distribution list. This could be interpreted as an attempt to “front load the decision making” by leaving off those with important non-concurrence authority. I quote the Gooderson paper in my cover DF back to the Chem School, well known to MRDC personnel: “But, if troops have to remain in full NBC IPE, the means by which they can actually drink the water are limited by the respirator. At present, with UK troops using the Respirator SG, drinking is considered to be an emergency drill because the respirator has to be lifted off the face.” Thus, there are strong indications that voluntary dehydration will be a real-world problem.” It follows then that anything that could make drinking easier, safer and more likely to occur would reduce the risk of voluntary dehydration, heat exhaustion and heat stroke. This would be considered important to the DCSLOG or else Dr. Hubbard would not have been invited to speak at the Defense Science Board, attend numerous WRMAG meetings, write the survivor manual for “Desert Storm and Desert Shield” and be consulted to brief on many important water related issues as a) Field ice for casualty cooling. B) Cooling field water supplies, C) Flavoring field water supplies, D) Conducting field-water research for the USMC, USArmy & DCSLOG (Brave Shield XVI, CAX 8-80, & Bright Star 83 and 84), E) Developing small mobile chillers for cooling drinking water and treating heat casualties, F) Writing provisional heat casualty doctrine on drinking by command and work/rest cycles guided by work rates and prevailing conditions etc. 
 
3). The pencil and paper exercise included in the DF is not research, was not published anywhere and should be ignored as a “red herring” misdirecting attention from the above noted issues. 
 
            4). The DF appears to give some sort of quasi-Chem School Authority to suggest that a “similar item be developed. In the arena of field water, GEN Thompson was the ultimate authority on these issues. Of course this was only an Action DF (normally used for intra-agency communication) and did not go from CDR to CDR under the CDR’s signature block. A DF between commands from a MSG usually dose not carry a great deal of authority, which of course, has the perhaps intended result of giving the CDR, Chem School instant deniability for any unintended consequence.
 
            5). The DF has the consequences, intended or otherwise, to dead-end the FIST/FLEX question in the hands of an in-house developer short of funds and eager to find money or reasons to add anything to their mission responsibilities. It should be noted that funds were short for Army research exactly because the DCSLOG was spending billions on a project the size and scope of the “Manhattan Project” to develop from scratch a chemically hardened field water supply capability that could provide a million gallons of potable water from existing fresh water supplies and sea water for 3 & 1/3 Divisions. The scope of this project extended from satellite surveys of potential ground water supplies to the mouth of the soldier. Clearly, the man/water interface was a critical component to the entire system. 
            6). It is my personal opinion that this DF had a sub rosa message that said that the FIST/FLEX issue is “dead in the water” and to go ahead and attempt to develop an in-house substitute. This decision has resulted in the fact that the soldier still 1). does not have adequate drinking capability for sustained operations in MOPP, 2) lacks the ability to refill canteens in a chemical area, 3) lacks all the beneficial aspects that FIST/FLEX would now be providing for liquid rations and potential oral antidotes, and new packaging systems for anything consumed. This is a monumental act of sedition of the worst kind given that today’s soldiers are still unprotected to the fullest capability possible and deserves inquiry and potential prosecution!

04 198    Heat Illness Lectures  3rd US Army     Ft McPherson GA USA       

July, 1986, COL Schnakenberg becomes USARIEM CDR until relieved after June, 1989 to become nutrition staff officer at Pentagon.

9/16-18/1986- Water Resources Management Action Group meeting # 10 (Thirst Busters), Office of the Deputy Chief of Staff of Logistics (DALO) HQ, DOA hosted by Belvoir R&D & E Center, Army Materiel Cmd. Fort Belvoir, VA. 

-         There were 31 briefing summaries including: Joint Water Program Overview, Worldwide Water Equiptment Requirements and Assessment of FIST/FLEX-Type System.

-          TAB E-23
Assessment of FIST/FLEX Type System- CPT Armstrong, USARIEM 17 SEP 1986 (Note this is the 5th time that USARIEM acts as a proponent of FIST/Flex). 

-         “A preliminary investigation of water consumption in MOPP IV was conducted to test the hypothesis that the current water delivery system might constrain drinking.”

-         Trials involved 7 volunteers, completing five-hour simulated desert marches (30/30 wok/rest cycles), in air temperatures of 104 deg F. dry bulb wearing face masks but not the remainder of the MOPP IV Ensemble, and either (a) the current water delivery system or b) the FIST/FLEX water delivery system. 

-         Water intake during work (liters) was “normal” (n = 31) = 1.29 + 0.89, FIST/FLEX (n=7) = 1.20 + 0.23, current system (n=7) = 0.73 + 0.22. The % water drunk during work was: “normal” = 58%, FIST/FLEX = 60%, current = 40%.

-         The normal group represents control data from previous studies in which volunteers were unmasked and unrestrained.

-         The current water delivery system resulted in a 43% reduction in drinking (compared to normal group).

-         The FIST/FLEX intake was essentially the same as that of the normal group.

-         At rest, no significant difference existed between the current system and the FIST/FLEX system.
CPT Armstrong, USARIEM.

-         Subsequent tasking # 25 “Evaluate and test a system for the individual soldier to drink water from a canteen in an NBC environment. Responsible agency: AMC; Coordinating with TRADOC, NRDEC & USARIEM. 

30 June 1987- Performance Appraisal of Dr. Hubbard by COL Schnakenberg  states: 4. The Heat Research Division made 65 oral or written consultations during this rating period including briefings to Officers and NCOs from 101st Airborne 
Division, Flight Surgeons at Ft. Rucker, research fellows from WRAIR, West Point Military Academy and various 
MEDDACS. Dr. Hubbard is an active member on several DOD and DA committees, JWGs and is a frequent speaker at meetings of the Association of Military Surgeons. The results of the Heat Research Division are being incorporated into revisions of TB MED 507 and 577. Summary rating level: Exceptional.

July 27, 1987, Army Times- Army Awards Contract for 300,000 New M-40, M-42 Protective Masks. The M-9A1, M-17A2 and M-25A1 masks used by the Army and Marine Corps for protection against nuclear, biological and chemical agents will be replaced by new masks in the summer of 1988. In a recent ceremony at the Edgewood Area of Aberdeen Proving Ground, Md. The Armament, Munitions and Chemical Command awarded a $52 million contract to the Scott Aviation Company, Lancaster, N.Y. for the production of 300,000 M-40 and M-42 protective masks. The M-40 will be used by infantrymen, the M-42 by combat vehicle crewmen. … The Chemical Research Development and Engineering Center at Edgewood has been working on the development of the new mask design for five years (beginning in 1982?). It has an outside air filter that can be changed quickly on the battlefield, a new protective hood, larger optical pieces, a larger drinking tube assembly, and an improved voice transmitter.

Aug 6, 1987- Letter from Wesleyan Company, Inc. to Mr. Patrick Snow, Jr., IPL, NRDEC. “Enclosed is the Wesleyan FIST/FLEX Hydration System; an improved mask drinking device that satisfies the essential characteristics of the Army’s draft SN-CIE for an IMDS. This prototype is different from previously submitted devices for the reasons stated below: 1. Hand operated reclosable shut off valve permits fluid flow while preventing inadvertent fluid transmission during the wear of M40-43 type masks. 2. Butyl sleeve attachable to the load bearing equipment suspenders. This sleeve increases protection against agents and eliminates the need to make several fabric variations since the grey sleeve’s coloration always matches the mask hood. 3. Quick disconnect pin clip to keep it securely inserted into the top of the M1 canteen cap. 4. Draw string at the canteen’s neck to prevent the butyl sleeve from being disconnected from the canteen neck. 5. Custom molded FDA approved polyethelene tubing with fewer coils to eliminate bunching and bulkiness. Improvements that will be made on the future first article include: 1) Eliminating of all brass for plastic to cut weight, bulk, and enhance agent resistance, 2) A revision to the clip for a more secure fit on the canteen cap, 3) Treating the backside of the butyl sleeve stitching with Bostik #1095/boscopor #9 to prevent “wicking”, 4. A quick disconnect compatible to the existing mask drink pin to permit all FIST devices to retrofit all masks with drink tubes. Wesleyan Company is pleased to present this prototype to you for inspection. It is our firm belief that this technology meets the essential qualities for the IMDS that TRADOC seeks. We ask that you consider this a non-development item (NDI) and contract with Wesleyan for the procurement of the first article as soon as possible.”  Dr. Hubbard sent “state of art” FIST prototype with enclosed letter with request to share with my CDR and WRMAG.

 September 30, 1987-Wes Schneider writes to MG Russell regarding FIST/FLEX and that USARIEM has recently tested it.

 8 October, 1987- Col Schnakenberg says about W.S. letter to MG Russell: “Be prepared to develop a response for MG Russell and when will I see releasable results (Tech Report) from your studies?” (Dr Szlyk says she will expedite writing of tech report.)

 26 Jan 88- Dr. Hubbard attends U. S. Army Medical- Chemical Defense Review IV, held at Ft. Detrick, Frederick, Maryland, hosted by the U.S.Army Medical Research and Development Command.         Dr. Mosebar discussed adequate hydration of soldiers in MOPP ia a primary concern  and water intake was of paramount importance. Several questions arose concerning the problem of getting more water into soldiers in MOPP. Subsequent to discussions held between NRDEC representatives and the CO, USARIEM, Dr. Hubbard was asked to prepare potential briefing material relative to the experience and research conducted by the Heat Research Division in these areas.

18 MARCH 1988- DF from COL Schnakenberg, CDR USARIEM to Dr. Hubbard, Chief, Heat Research Division, Subject: Improved Drinking System for MOPP IV.

-         In response to your inquiry last week as to the status of the above project, I contacted the following parties:

-         A. COL Robert Sarrett, Program Manager, Clothing Individual Equipment (PMCIE), AV 356-2209. He said that the $600K plus up by Congress to the FY 88 DOD Appropration had been passed to NATICK for allocation. He told me that Mr. Charles Williams of Life Support & System Div, Individual Protection Directorate (LSSD/IPD), x 4120 was the NATICK POC.

-         B. On 16 March 1988, I spoke first with Mr. Kenneth Reinhart, Director, IPD, x4308 who is Mr. Williams’ Supervisor. Mr. Reihardt said he was not aware that HQDA (SARDA) had released the 600K to NATICK. He sai an additional problem was the fact that the Required Operational Capability (ROC) Document for the Improved Drinking System would be presented at this month’s Clothing and Individual Equipment Board meeting at HQDA for approval. According to Mr. Reinhardt, NATICK has to have an approved requirements document to spend any of that money. I asked for two things, a copy of the current ROC for review and an opportunity for USARIEM to participate in any TWIG or JWG to set up a Test plan to evaluate the Improved Drinking System. He said he saw no problem with ny of that. 

-         C. Mr Williams called me on 17 Mar 88, after just talking with Mr. Reinhardt. He said the Clothing and Individual Equipment Board meeting had been postponed. I said I thought the OTSG Chief Nurse (BG______ ?) was a working member on that board representing the female soldier rather than the AMEDD. I said that if we got a coy of the ROC, Dr. Hubbard and I could send a memo to the Chief nurse expressing our concern for the need for an Improved Drinking System for soldiers I MOPP IV. He agreed that USARIEM should be a KEY player on any TWIG or JWG to plan the human testing aspects of that system. 

-         2. Progress is very slow but let’s keep trying. (Note- I never, to my recollection, ever received any follow-up to this DF). 

April 1988- Chief of Staff of the Army approved the statement of Need-Clothing and Individual Equipment for the MDS contained as para 3 of Request for HHAR from Mr. Charles Williams STRNC-ICCC Natick., 14 DEC 1989. We only had a draft at this time and to this day, I have never seen the original.

June, 1988- Performance Appraisal of Dr. Hubbard by COL Schnakenberg states: 3. …”Dr. Hubbard is the most outstanding Division Chief in terms of rewarding outstanding performance of military and civilian staff and taking positive actions to counsel or remove personnel who are creating discipline problems. 4. The Heat Research Division made 175 oral or written consultations during this rating period including 25 briefings and lectures to military units and civilian medical organizations. Dr. Hubbard personally briefed over 1600 officers and training NCO’s at Ft. Dix on prevention of heat injuries. This briefing was specifically requested by the Commanding General. Dr. Hubbard is a member of the HQDA water quality JWG. Summary Rating Level: Exceptional.”
11 1988    11   1988    Chemical Defense General Officer Review             Ft McClellan AL USA         US Army

 29 November 1988- Dr Hubbard accompanied by Col Scnakenberg present: Hydration methods to maintain performance of soldiers in MOPP IV (at 0820 following opening remarks by MG Watson; (Note this is the 6th time that USARIEM/Dr. Hubbard have attacked the Chem School’s position. COL Scnakenberg appreciated the risk but said “this may be our only real chance to be honest brokers for the soldier. Remember our motto is Research for the Soldier.”)

INFORMATION PAPER, Subject: Hydration Methods to Maintain Performance of Soldiers in MOPP IV. 1. Purpose: U.S. Army Medical-Chemical Defense Review V. 

2. FACTS: 

   A. Both USAF and US Army (USARIEM) predictions for sweat rates in MOPP IV (0.5 – 2. L/h) at various air temperatures and work loads are in agreement and clearly indicate the need for a water delivery system to accommodate individual consumption rates of up to 2.0 L/hr. For 24 hours in MOPP, 14 qts of water may be required to maintain hydration.

  B. Effects of various levels of dehydration (body weight loss): 2% (1.4 L)- Thirst. 4-5% (2.8-4.9 L)- Impaired mental performance. 6-7% (4.2 –4.9 L)- elevated rectal temperature, predisposition to heat exhaustion. >7% (5.0-10.0 L) – Marked impaired performance, coma, death.

  C. Maintaning euhydration in MOPP IV is difficult because of voluntary dehydration, poor organoleptic qualities of warm, iodinated water, complexity (2-handed drinking) of current drinking system, fear of contamination and problems of refilling canteens safely in contaminated environments.

 D. A soldier sweating 1 L/hr and unable to refill a 2 qt. canteen will have a 4 L water deficit after only 6 hours and will be at risk of heat exhaustion.

       E. USARIEM studies in climatic chambers indicate that the current system significantly reduced fluid intake during work in the heat. The use of a prototype FIST/FLEX system returned drinking during work to control levels (no mask). Planned Natick development of this Improved Mask Drinking System includes USARIEM physiological evaluations. 

(I believe the decision was made that these evaluations had to be stopped and this required the removal of COL Scnakenberg as CDR, USARIEM, reorganizing USARIEM and eliminating the Heat Research Division, and preventing/destroying Dr. Hubbard’s human research program by taking away his 4 human laboratories and by scattering his human research personnel and removing his human research mission!).

 F. USARIEM and Natick studies have documented the beneficial and additive effects of cooling and flavoring water on voluntary consumption and reducing hypohydration during work in the heat. The effects of cooling and flavoring have not been tested under MOPP IV conditions.
 G. Significant issues in the delivery and resupply of water to the individual soldier in MOPP remain to be resolved. The DCSLOG Water Resources Management Action Group (WRMAG) may be a useful Forum to resolve problems in resupplying water safely to the soldier in a contaminated environment.  ROGER W. HUBBARD, Ph.D.

 PRESENTATION: Hydration methods to maintain performance of soldiers in MOPP IV.

        PRESENTOR: Roger w. Hubbard, Ph.D. Director, Heat Research Division.

         CONTENTS: 1. Slide narrative.

Slide #.

         1. Current issues in heat injury preventon.

         2. The combined effect of work and extenal heat load is obviously the mechanim by which…body temperature increases steadily. Metabolic heat production exceeds heat dissipation. The Mechanism Of Heat Stroke. Gilat et al.., 1963.

         3. Scope of potential disaster: Intelligence reports indicate that the Egyptians suffered 20,000 casualties from heat stroke during the 1967 war with Israel. During this period, Israeli heat casualties were minimal due to policies of Command Drinking and intelligent Work/Rest cycles.

         4. USMC heat stroke casualty during CAX 8-80 (picture). Heat stroke, coma and convulsions are common features with a potential mortality rate up to 80% (depending on the speed and adequacy of treatment).

        5. Heat casualties represent a heavy cost to the medical evacuation and treatment chain for a “preventable illness”. USMC casualties during Operation Lancer Eagle shown.

         6. This slide depcts 6 successive experiments on the same individual at 1000F, 35-45% rh. Te man either drank nothing, water enough to satisfy thirst (voluntary dehydration) or water every 15 minutes to replace sweat losses. Voluntary dehydration led to a rapid rate of heat gain after 4 hours of work (13 miles of walking). Research noted that men usually only drink at a rate approximating about 2/3 of water lost in sweat.

         7. This data from WWII (Adolph et al, 1942) demonstrates the usual inclination to replace the major water losses during meals (Note- This would not be possible unless troops could pump a viscous liquid meal into the face mask during prolonged 4 h exposures.)

        8. This data from Adolph clearly depicts the impact of progressive water deficit(2-6% of initial body weight) on raising rectal temperature (0.5-2.00C; 1-4 0F). A 2% body weight loss per hour (1.5 kg) is not uncommon.

        9. This slide depicts the three clinical grades of dehydration and the accompanying symptoms: Early- 2% body weight loss (1.5 L), thirst. Moderate- 6% of body weight loss (4.2 L), intense thirst, dryness of mouth, scanty urine, rapid pulse, increase of rectal temperature of about 20C. Predisposing to heat exhaustion.  Severe- >7% of body weight loss (5-10 L), marked impairment of mental and phyical capabilities, cyanosis, circulatory failure, coma and death (approximately 20% of body water loss). After Marriott from Leithead and Lind, 1964.

        10. Heat exhaustion casualty with nausea and vomiting due to encapsulation in a vehicle at 1300F without drinking. The presentor was in the same APC and mercury in glass thermometers broke from intense heat!  CAX 8-80.

        11. USMC heat casualty brought about by encapsulation in protective garments in an early CANE exercise. 

        12. Command responsibility (IDF, 1970). Command responsibility rests always on Commanding Officer. Every case of heat stroke is investigated by the Chief Medical of the Command and by the Commanding Officer of the unit. Heat stroke due to training exercises usually results in court martial and a mandatory 35 days in jail.

        13. The IDF medical command identified that many of the causes of heat stroke were logistical or operational in nature such as: (1) Training breaks were not enough. (2) Water supplies were insufficient. (3) Sick soldiers were not removed from training. (5) Rest before training was insufficient. (5) Drinking water was warm and inhibited consumption.

        14. As a result of laboratory and field research and a WRMAG tasking, USARIEM prepared heat casualty prevention guidelines on water intake and work/rest cycles (DA CIRCULAR 40-82-3, 1982). Rest intervals and recommended fluid intakes increase with ambient heat stress. Acclimatized soldiers doing moderate work is assumed. 

        15. Water consumption planning factors were issued by the USAQMS in coordination with USARIEM in July, 1983. The drinking water estimates varied from 8 to 14 qts per man per day depending on the work rate. A heavy work rate requiring 1 qt/hr of replacement was considered sustainable (the work rates of marathoners have produced 3 qt/h sweat rates in our laboratory).

        16. The recommendeddrinking water allowances for the USA, the British, Israel and the Soviet’s are reviewed. The USA planning factors are driven primarily by estimated work rate (6-13 qts) and agree reasonably well with British estimates based upon temperature effects (6.7 –16.2 qts). Recent Soviet estimates of 10-15 qts are also consistent. The Israeli estimates reflect different extremes of prevailing heat stress in various regions of their country (11-18 qts). By these standards, our planning factors appear reasonable, if not conservative. Note in the annex that drinking water profiles for Cairo West (BrightnStar 85, July 30-August 5 using the hourly rates recommended in the DA CIRC 40-82-3 varied from 10.9-17 qts. 

        17. USAF and USARIEM computer models of predicted water costs for CD operations are strikingly similar and reflect ambient emperature and work rate as major inputs. Clearly, moderate work rates above 80 F are constrained to limited durations or heat casualties result. A similar situation is predicted by both models for heavy work above 70 F. A range in hourly water costs from 0.5-2.0 qts/hr is indicated and the through-mask drinking equipment should be capable of providing it.

       18. Water as a major constraint to hot weather operations has driven the acquisition and development, where necessary, of a new integrated system of water logistics.

       19. This slide depicts some of these new components and capabilities such as ROWPU’s, TWDS, SMFT, SMC’s etc.

       20. As indicated by this slide from Bright Star 83 (Egypt, Sudan, Oman, Somalia, Dr. Hubbard), the Lister bag or 5-gallon can (jerry-can) represents the local source of water for the individual soldier’s canteen. Note- I believe the chemical defense significance of this was lost on most attendees as it generated little discussion except that wild dogs were seen to lick the spigots of the Lister bags in Egypt).

       21. This brief history of the M17 mask indicates that the current system for drinking requiring oral suction and gravity flow arose in 1970. A new Joint service Operational Requirement was issued in 1980.

       22. This slide depicts the instructions (1-11) for obtaining a drink with the current system. Note that underlying suggests two-handed operations and the functions (air filtration and relief valve) provided by the man. (Note thes were not seen as critical deficiencies!)
       23. This slide depicts steps 12-21 for obtaning a drink. If a person drank in 50 ml aliquots (not unreasonable), this procedure would be required 40 times to empty a 2-qt. canteen. Note the man performs a third function as a pump and that over ½ of the steps require two-handed operations.

       24. The principal components of a FIST/FLEX type system are shown in this slide (Fluid intake suction tubing, a hand pump, and a flexible canteen).

      25. In contrast to and single-handed operation the current system, the FIST/FLEX requires only 4steps for drinking while masked.

      26. USARIEM evaluated the current system to determine its’ compatibility for use while walking in the heat.

      27. In a 5 hour simulated desert walk, subjects wore face-masks and drank with both the current and FIST/FLEX type systems. The current system reduced both fluid intake during work (30/30 W/R) by 43%. The use of the FIST/FLEX type system returned drinking to control levels (ad lib, no masks).
      28. The consumption data is shown in this slide and demonstrates the concurrence between control and FIST/FLEX values. It shoulod be noted that actual constraints to use the current system such as fear of oral contamination by agent or a requirement in the test for two-handed operations would have widened the observed differences. At the end of 5 hours, each soldier had walked 7.5 miles at a WBGT of 88 F. 

     29. In this 2nd assessment of the FIST/FLEX (FF) system, subjects walked in MOPP IV under temperate conditions (86F, db) and used either the FF or current system (CS). FF subjects consumed 33% more water during work periods. Sweat losses in both groups were high (0.84 L/h) and 3 subjects withdrew from each group between the 3rd and 4th hours complaining of headache. Only 37% (CS) and 44% (FF) of subjects completed the 6 hr walk. A 3rd evaluation is programmed having subjects carrying weapons and using proper DECON procedures before using the (CS).

     30. In the current system, the man performs 3 functions: air filtration, pumping, vacuum relief. Drinking requires 2-handed operations and without proper DECON procedures could risk contamination. Consumption during work is reduced but empty canteens should remain clean.

     31. This slide highlights several features of the current draft SNCIE (Statement of Need, Clothing Individual Equipment) which defines a pumping IMDS, compatible with all canteens, but without modification to either the canteen cap or mask.

    32. The 3-functions performed by the man using the current system appear incompatible with a single line design unless mated with collapsible containers. This appears to be a “choke point” in the integrated water supply system.
    33. The refilling or resupply of canteens on an integrated battlefield appears to be another area where operational or logistical constraints on water supply coulod be translated into significant heat casualties. A significant question appears to center on how to refioll canteens in a CW/BW environment or the risk in not having this capability. A FF-type device that could refill canteens from 5 gallon containers and could still attach to the mask for drinking seems reasonable.

    34. Reviewing the stages in a major project (Enthusisam, disillusionment. panic, a search for the guilty, the punishment of the innocent, and decorations for all who took part) could be useful. (Note-this was a slide formerlypresented to WRMAG as humor by one of the WRMAG staff officers. It was intended to lighten-up a briefing full of what could be interpreted as “bad news”. It turned out to be prophetic because instead of focusing on the problems and fixing them, it was an easier course “to shoot the messenger”). 

    The following slides from the ANNEX material were inserted at this point:

    35. FIST/FLEX-TYPE SYSTEM, Instructions for drinking while masked:
         Turn lever open. 

        Open mouth, hold drink tube between teeth. 

        Squeeze bulb. 

        When finished, return lever to vertical position.

    36. Drinking in MOPP.

         M17 Mask- No drinking device- 1960.

        2-Qt Collapsible Canteen Developed- 1965.

        M17A1 Requires Oral Suction And Gravity Flow- 1970.

       TRADOC Issues Joint Service Operational Requirement For The Protective Mask- 20 June 1980.

        Mask Will Replace M17, M17A1, M9A, M25A1. MKV Mask.

       The Mask Will Provide The Wearer With a Drinking Capability.

    36a. Statement Of Need, Clothing and Individual Equipment (Draft SNCIE- 10/87)- Improved Mask Drinking System (IMDS).

        Single-handed operation, Easy/Improved Motivation (Seems Chem School knew troops would be reluctant to drink with Current System, without me telling them!) However, this SN-CIE did not contain anything about being compatible with all canteens)
       3.5 gals/day.

       Impermeable to agents for at least 24 h.

      The IMDS will be a tubing device connecting the standard canteen to the the gas mask, which will pump water from the canteen through the mask by use of a hand operated pump.

     The system must be designed to allow water to pass from all canteens equipped with M1 canteen cap through the mask without causing damage to the canteen.

     The System must be designed to mate with the drinking tube of fielded and projected masks and the MI canteen cap without modification to either of these items or modification to other systems already fielded or being developed.

     37. DRAFT SNCIE SUMMARY:

        System must perform 3 functins (Air Fitration, Pumping, Vacuum Relief).

        SYSTEM FUNCTIONS ARE INCOMPATIBLE WITH A SINGLE LINE DESIGN.

       Example:  Hard wall canteen + Pump = Damaged canteen. 

       Example:  Use of collapsible canteen, only, does not meet requirement for compatibility with all canteens.

       Example: A two- (2) line system would modify mask and cap.

         NDI (FIST/FLEX)? vs FURTHER DEVELOPMENT vs MODIFY SNICE?

    38. REPLACING CANTEENS ON A CW/BW BATTLEFIELD

       Since 1983, US Army procured 2.3 million M17A1/M17A masks.

       Cost of masks =  $193,000,000.

       Approximately 70 % of troops have rigid 1-qt canteens.

       Approximately 500,000 1-qt rigid canteens are purchased annually.

       Hydraulic and vacuum mechanics would damage rigid canteens

       Approximately 150,000 2-qt. canteens are purchased annually.

      A brigade in the heat would require (worst case) 135,000 canteens in three (3) days.

   39. REFILLING CANTEENS ON A CW/BW BATTLEFIELD

       Standard 5-gallon water container cannot be opened without risk.

       Full canteens must be transported and exchanged for empty canteens?

      Brigade – 3000 men X 15 qts/man/dday (worst case) = 45,000 REFILLS/DAY.

      Soldier- “What do I do with 15 canteens, sir?”

      Develop a refilling device from 5-gallon cans?

       Try to fight with a 1-2 hour drinking supply???

  Note- This analysis clearly demonstrated to ALL PRESENT that the MAN/WATER INTERFACE in a CW/CB ENVIRONMENT had been OVERLOOKED TO THE POINT THAT IT REPRESENTED A MAJOR LIFE_THREATENING CHOKE-POINT THAT PROBABLY EXISTS TO THIS DAY.

   40. In this study, 29 subjects walked 14.5-km and climed 724 m under simulated desert conditions (104 F, db) for 6 hr on each of two nonconsecutive days. The subjects were randomly assigned to one of three groups : tap water (n = 8), iodine treated tap water (n = 8), iodine treated tap water (n = 11), or iodine treated floavored tap water. The temperature of the water was 40 C during one trial and 15 C during the other.

   41. Six hour sweat losses were similar and averaged 3.9 kg (8.6 lbs).

   42. Fluid consumption (6 hr) varied between 1.4 kg (warm iodine treated; 232 g/h) and 3.0 kg (cool iodine treated flavored; 509 g/hr). Warm drinks were consumed at a lower rate than cool drinks (negative and positive allisthesia).

  43. This decreased consumption of warm drinks resulted in the highest % body weight losses (2.8 and 3.2%).

  44. The cooling and flavoring effects on consumption were additive and increased the rate of intake by 120%. Flavoring a warm disinfected drink was nearly as effective in preventing body weight loss or increasing consumption as cooling.

  45. Although either cooling or flavoring enhanced water consumption, the greatest increase occurred when both were employed. Consumption of cold flavored iodine-treated water elicited over twice the percent voluntary rehydration than with warm iodine-treated water, (80.5 vs 37.0%) was ingested. Subsequent studies have suggested that flavoring enhances consumption in those most reluctant to drink (about 30% of the population). Thus, water temperature and flavor are important determinants in a 6-hr, 9 mile simulated desert walk.

 (NOTE: Subsequent to this presentation, some time after lunch, I was advised by a Chem School Staffer: “That I had really pissed off MG Watson” and he had said,  “You will never see that COL or his little bastard briefer or anyone from that institute in my Chem School, again!”)

21 MAR 1989- Memo For PM,CIE (LTC Gidley), US Army Chem School- CPT Sellers, US Army Infantry School (MAJ Pavlick), US Army Test And Evaluation Command, US Army TRADOC (Mr. Stefaniw), CF: Dr.Hubbard, USARIEM, Subject: Minutes of the Mask Drinking System Program Review held at Natick on 3 MAR 89. 

  MFR- Subject MINUTES OF THE Mask drinking System (MDS) Program Review held at Natick on 3 Mar 89. 

        1. Objective: To determine whether panned testing of the MDS non-development Item (NDI) prototype continue in full, in part or be suspended, due to shortcomings involving operation with rigid-walled canteens.

        2. Attendees: LTC C. Gidley, PM-CIE, Ms. T. Kocher TECOM, Mr. I Stefaniw, HQ, TRADOC, CPT Sellers, Dr. R. Hubbard, MAJ R. Pavlick, USAIS, Mr. N. Rodil, NATICK, ICC, Mr. D. Davio, Natick, ICC.

       3. Summary: The purpose of the MDS program review was to discuss the upcoming development testing to determine if the requirements listed in the SN-CIE were addressed in testing.

 During discussion of compatibility and functionality of the MDS with the current inventory of canteens, it became evident that performance of the system with rigid-walled canteens was unacceptable.

 (NOTE- The issue then became one of inventory vs improved hydration and all this represents!). Due to the physiological benefits of the MDS versus the current method of hydration, it was advisable to develop a plan to overcome the apparent deficiencies. As a result, the program review board has recommended a restructuring of the NDI approach to include a modified NDI development phase as well as an RDT&E phase. 

(NOTE- This Program Review essentially said we need more RDT&E rather than the more obvious approach of continuing the current system while phasing in the NDI MDS with the 2-qt canteen with only Purchasing costs instead of the delay and extra expense of RDT&E costs. Any attempt to steer the conversation in this direction was blocked by Mr. Stefaniw who maintained we MUST address the hard wall cateen issue.). 

   4. DISCUSSION: 

       a.The program review, enclosure 1, of the MDS began with a brief account of the major milestones achieved to date. These included the approval of the NDI SN-CIE in Jul 88, the receipt of 33 FIST Hydration Systems (from Mine Safety Appliances (MSA) & Wesleyan Co.) in Dec 88 and the commencement of developmental testing in Jan 89.

       b. An MDS prototype was distributed to each member of the review board. The ensuing discussion centered on description and intended use of the system. The area of most concern and the focal point of questioning involved the use of the MDS with rigid-walled canteens, specifically the standard issue 1 quart plastic canteen.

 (NOTE- This sickening discussion of an amazing grasp of the painfully obvious was the most self-serving and ignorant discussion, I have ever witnessed.) 

      c. It was explained that due to the single tube configuration of the system, an inherent characteristic during use is the creation of a vacuum in whichever canteen is being utilized. 

The 2 quart collapsible canteen, by nature of its pliable sides, works well with the MDS. However, (the following is all self-serving argument to justify diverting congressional funds for RDT&E!!) 

Use of the system with the 1 quart canteen causes a contraction of the walls, possibly leading to fracturing of the sides of the canteen. In addition, only one-half of the contents of the canteen can be voided before the resulting vacuum causes the aspirator bulb to collapse permanently. In order to prevent this occurrence, the contractor provides a bladder to be inserted into rigid-walled canteens. A washer possessing a radially grooved bottom surface is thermally bonded to the opening of the bladder and is seated on the mouth of the canteen when the bladder is inserted. The grooved washer allows air, contaminated or clean, to be pulled by the resulting vacuum into the space between the canteen wall and outside of the bladder containing the water. (It should be noted that the bladder is fabricated from material with agent resitance properties.)  This configuration eliminates the contraction of the rigid-walled canteen during operation.

    d. The consensus of the review board (Dr. Hubbard was not a member of the review board and was not a part of the so-called consensus) was that the use of the insert bladder was not practical based in part on the following reasons: allowing contaminated air to enter the the canteen, the insert bladder could develop a leak or rupture, a reduction in the volume capacity of the canteen and the necessity of knowing a chemical attack was imminent (in order to prepare the bladder/canteen configuration).

    e. The proposed development testing of the MDS was the next topic of discussion. The only testing that had been conducted to date involved a physiological study performed in JAN 89, of the effects of the MDS versus the current system (CS) of hydration (see enclosures 2 and 3 for test protocol and draft test report). Dr. Roger Hubbard, USARIEM, Heat Research Division, informed the review board that the water consumption rate of a soldier in MOPP IV attire, depending on the climatic conditions, could reach 2 quarts of water per hour. In line with this scenario, the stomach emptying rate is approximately 1.5 quarts per hour, placing the soldier in a possible vomiting mode given a prolonged situation. (Misinterpretation of my remarks by Mr. Davio who seemed hostile to my even being there.) While the study showed a minimal increase in water consumption with the MDS, the instances when the soldier drank was over 4.5 times greater per hour with MDS than the CS. In effect, the soldier was drinking lesser amounts of water per drink, while drinking more often with the MDS than with the CS. As stated by Dr. Hubbard, this is the prescribed method of water consumption when trying to minimize/prevent heat stress occurrence. In addition, Dr. Hubbard informed the review board that during testing, two soldiers (of the 10 using the CS, or 20% of the CS test pool) forgot to simulate the decontamination process before using the CS. Dr. Hubbard added that during an actual chemical attack, given the psychological ramifications, this number could prove realistic. Because the MDS remains connected to the canteen until emptied, this problem was not encountered. It was the opinion of the review board that the MDS proved to be more consistent with heat stress doctrine, from the point of view of water hydration, than the CS. (Note by Mr. Davio: As the test addressed only the physiological aspect of the MDS, and not FUNCTIONALITY, (I guess keeping the man hydrated is not THE MAIN FUNCTION OF THE MDS!!!) only the 2 quart canteen was used.) (NOTE: It was clear to me that the review board was blinded by the memo from COL Eifried from the Chem School and saw big bucks for RDT&E dancing on the horizon!  The concept of buying the NDI, as is, and replacing the CS over time was kept well off the table, as even an option that was discussed and reported in the minutes.) (14 Jan 1986-Dr. Hubbard writes thru CDR, USARIEM to U.S. Army Chemical School (COL Eifried). 

    f. The remainder of the discussion on development testing involved proposed tests and the objectives the objectives to be achieved. They included human factors, chemical agent and protection factor (corn oil) testing. Due to the fact that the MDS is an NDI development, the existing prototype must meet all requirements established in Part I of the SN-CIE in order to proceed in Technical Test/User Test (TT?UT). Development testing was designed as a prescreening of the system prior toTT/UT. Mr. Don Davio, MDS Project Officer (and in my opinion designated killer of the NDI purchase in lieu of the awaited largesse in RDT&E funds), citing observation of the ARIEM testing and familiarity with the MDS, provided what he regarded as anticipated findings of the yet to be performed development tests.  (In one partcular instance the contractor, MSA, providd documentation showing the agent resistant properties of cetain material(s) used in the MDS to be inconsistent with the requirement stated in the SN-CIE.) (NOTE: Had Mr. Davio contacted MSA prior to the board meeting looking for potential issues with the NDI? Is this kosher?) The review board decided that enough evidence had been, and/or could be assembled to disapprove the current MDS prototype before any further development testing commenced (In other words, a low level engineer at NATICK had already decided to take the WRMAG issue of survival on a desert battlefield into his own hands and dismiss a viable solution to the “man/water interface” out of hand because RDT&E funds were on the horizon for IPL and others in the RDT&E game.) This action would prevent the expenditure of substantial funds and time in testing a system of known deficiencies (It could create a vacuum and collapse plastic canteens!  DUHH!) and UTILIZE THEM IN A MORE EFFECTIVE AND PRODUCTIVE MANNER. 

  5. Conclusions: MASK DRINKINGF SYSTEM-INTERIM

    a. The review board has concluded that the MDS has shown enough merit to continue with development on a broader scale and more defined guidelines. (Is this the height of self-serving action?) The following restructured MDS Program Development Plan is the outcome of this program review.

   1. The current MDS prototype will not satisfy the requirements setforth in the SN-CIE. 

   2. The existing NDI development effort will be reclassified to a”modified NDI development”. The current MDS protoype will be submitted for development testing as spaecified in enclosure 1, using only the 2 quart canteen. If, upon successful completion of the developmet phase and ensuing IT?UT testing, the modified NDIU MDS is approved for Type Classification (TC), it will be issued on an interim basis for use in tropic and desert environments with the 2 quart canteen.

   3. The preliminary MDS-Interim Program Development Plan is as follows: 

         Natick Development Testing (with recommendations and concurrence of the review board).

         Modification of the current NDI MDS prototype as requird by the findings of development testing.

        TT/UT.

        TC.

        MASK DRINKING SYSTEM-

   b. The establishment of an RDT&E effort will begin immediately and run concurrently with the MDS-Interim program. The RDT&E effort will produce a mask drinking system which will be functional with the entire inventory of canteens, both rigid and soft walled, possessing an M1 NBC canteen cap. The product of this engineering effort will effectively become known as the MASK DRINKING SYSTEM (MDS). (Note: Where is it 15 years later! It couldn’t be done then and it can’t be done now. It was just an attempt at patent infringement and misdirection of congressional funds!).

 6. ACTION ITEM: Natick to develop a Program Management Plan (PMP), including estimated funding, for both MDS-Interim and MDS Program Development Plans. Program Manager-Clothing and Individual Equipment to receive PMP’s by 21 MAR 89. Donald D. Davio, Chemical Engineer, Chemical Protection Section. 

-         Mar-Apr-89?- Statement of Need-Clothing and Individual Equipment, Part I

-         1. Title, a. Improved Mask Drinking System, b. TRADOC CAN Number: TBD.

-         2. Need:

-         A. A need exists for IMDS. The current method of drinking with the mask on is time consuming and difficult to perform. Results from CANE and Ironman testing have shown that, using the current system, soldiers will voluntarily dehydrate themselves (USARIEM studies ignored?). Soldiers in MOPP require consumption of large quantities of drinking water to prevent heat injury up to 3.5 gallons/day, IAW FM 10-52).

-         B. The IMDS should be designed so the soldier may drink water more easily when masked The system should eliminate difficult time consuming use procedures, enhance soldier’s ability to drink in less than optimum conditions, such as darkness, allow drinking with the use of one hand, and enhance motivation for a soldier to drink water while in MOPP.

-         C. It is desired that the IMDS be developed by FY88-89.

-         3. Projected Use/Basis of Issue.

-         A. The IMDS may be used by all soldiers issued an M17 series/projected XM40 series or XM43 protective mask.

-         B. The IMDS will be issed as organizational equipment under the provisions of CTA 50-900.

-         C. The IMDS is intended to be a standard procurement item.

-         4. Description.

-         A. The IMDS must be designed in such a manner as to allow the transfer of water from the canteen through the mask drinking tube to the soldier. The soldier must be able to drink water at any time with ease using only one hand to operate the system. (This seems to be a direct result of our criticism of the CS to the Chem School and the Minutes of the Mask Drinking System Program Review held at Natick on 3 MAR 89).

-         B. The system must be designed to allow water to pass from the canteen through the mask without causing damage to the fielded 1 quart canteen; or possibly being used with the 2 quart collapsible canteen. (These are two contradictory statements; one of which suggests a component of the FIST/FLEX system?)

-         C. Due to the weight concerns of the Light Infantry soldier, weight becomes a critical concern. The IMDS should not exceed one pound in weight. (A pint of water weighs a lb?)

-         D. The IMDS must be capable of being easily cleaned, sanitized and decontaminated at individual/unit level.

-         E. The system must be impermeable to known chemical agents for at least 24 hours at the 10 g/m2 level (with an eventual goal of 72 hours). All mating points between the canteen and mask must be vapor proof. In the event of accidental separation at the mating points, these points must be designed to prevent contaminated air from entering the mask.

-         F. The system must be designed to mate with the drinking tube of fielded masks and the M1 canteen cap without modification to either of these items or modification to other systems already fielded or being developed. 

-         G. The system should be designed to minimize interference with soldiers movements or performance of duties.

-         H. The system should require no maintenance other than cleaning, sanitizing or decontamination. Damage units will be disposed of and replaced. 

-         I. Testing needs to include health hazard assessment and human factors engineering issues.

-         5. Operational/Organizational Concept.

-         A. The IMDS may be issued to all soldiers with M17 series/projected XM40 series or XM43 protective mask IAW CTA 50-900.

-         B. The IMDS will allow soldiers operating in an contaminated environment to drink water at any time with ease (our criticism of CS); allows drinking with one hand while performing tasks (This appears an essential feature of FIST/FLEX and an infringement on an unsolicited NDI patent), such as those of a pilot, with the other hand.

-         C. The IMDS will be able to be disconnected in a contaminated environment without threat of contamination entering the mask.

SUMMARY OF THE ASSAULT ON THE FIST/FLEX SYSTEM:

-         1. TRADOC Issues Joint Service Operational Requirement For The Protective Mask- 20 June 1980. (Note This is the first document issued by TRADOC that in Section C. Improved Performance States: “The mask will provide the wearer with a drinking capability”, I am sure Mr. Stefanic is aware of this document).  

-         2. 29 OCT 85-Letter to CDR, USANRDC ATTN: STRNC-WS which says: Attached is the Chemical School’s analysis of the current Mask Hydration System deficiencies and a proposed position on the Fluid Intake Suction Tubing FIST hydration technology development Tubing (FIST) hydration. (COL Eifried). MSG Williams writes a DF dtd 29 OCT 85 whose purpose states:  “To determine if there is a need to develop a system which supplies water through the mask directly from the canteen, specifically a system similar to the Fluid Intake Suction Tubing (FIST) hydration system developed by the Wesleyan Company.” (Note: All Natick has to do is say “Yes” and a development project is created !) This is emphasized by section 3. Recommendation. Which says : “That technology similar to FIST be developed and be provided as an optional accessory tom the mask”. (Note: MSG Williams makes clear to CDR, NRDEC “that technology similar to FIST be developed…”).

-         3. 18 Mar 1988- DF fro COL Schnakenberg to Dr.  Hubbard referencing $600 K plus up to the FY 88 DOD appropriation had been passed to Natick for allocation.  He said: “According to Mr. Reihardt, Natick has to have an approved requirements document to spend any of that money…an “additional problem was the fact that the Required Operational Capability (ROC)   Document for the Improved Drinking System would be presented at this month’s Clothing and Equipment Board Meeting..”

-         4. 29 November 1988- Dr Hubbard accompanied by Col Scnakenberg present: Hydration methods to maintain performance of soldiers in MOPP IV   
-         Slide 36. Statement Of Need, Clothing and Individual Equipment (Draft SNCIE- 10/87)- Improved Mask Drinking System (IMDS).

-         Single-handed operation, Easy/Improved Motivation. (However, this SN-CIE did not contain anything about being compatible with all canteens).

-         Slide 31. This slide highlights several features of the current draft SNCIE (Statement of Need, Clothing Individual Equipment) which defines a pumping IMDS, compatible with all canteens, but without modification to either the canteen cap or mask.
-         Slide 30. In the current system, the man performs 3 functions: air filtration, pumping, vacuum relief.
-         32. The 3-functions performed by the man using the current system appear incompatible with a single line design unless mated with collapsible containers. This appears to be a “choke point” in the integrated water supply system.
-         Note: The prior slide clearly identifies the current draft SNICIE defective and as incompatible with a single line design because the 3 functions the man performs with a hard wall canteen can never be duplicated in single line in a hard wall canteen with a pumping IMDS. This is the suggested source of the CHEM School CDR’s unhappiness with Dr. Hubbard because it was creating an obstacle for not pairing the IMDS with the hard walled canteen.

-         5. 21 MAR 1989- Memo For PM,CIE (LTC Gidley), US Army Chem School- CPT Sellers, US Army Infantry School (MAJ Pavlick), US Army Test And Evaluation Command, US Army TRADOC (Mr. Stefaniw), CF: Dr.Hubbard, USARIEM, Subject: Minutes of the Mask Drinking System Program Review held at Natick on 3 MAR 89. 

-         MFR- Subject MINUTES OF THE Mask Drinking System (MDS) Program Review held at Natick on 3 Mar 89.
-         Objective: To determine whether planned testing of the MDS non-development Item (NDI) prototype continue in full, in part or be suspended, due to shortcomings involving operation with rigid-walled canteens.

-         Note- The argument for paring the hard walled-canteen had already been established as a Board Meeting Agenda Purpose by an “UNSIGNED SN-CIE FROM THE CHEM SCHOOL REPOTEDLY APPROVED IN July 1988. This seems doubtful since it was still a draft SN-CIE provided to COL Scnakenberg in Nov 88? (slide 36 above). 

-         This board meeting especially MR. Stefaniw accepted the unsigned SN-CIE as gospel even though any reasonable person could see that the IMDS was incompatible with hard-walled canteens. The Chem School and Mr. Stefaniw are not stupid people and surely grasped this simple self-evident fact but were determined to use it as a basis for disallowing FIST/FLEX. I do not understand the reason for this. It could be personal as Mr. Schneider had attacked the Chem School at WRMAG. Money could have been the issue. The other possibility is that the Chief of Staff of the Army did approve the SN CIE in Apr 1988, which meant, he was misinformed as to its potential costs or benefits but the Chem School had a powerful ally, at least on paper. If you go to a surgeon and ask for pills you are more likely to receive surgery, if you go to a research lab and ask them to buy drinking systems, they are more likely to give you research. It may have been known that the ARMY was going to plus up the appropriation bill by 1 M, but in any case, Natick was cash starved because of cut backs and any source of research funds would look good. Thus, I could understand Mr. Davio being excited to be in charge of a high dollar research program even if it had little chance of ever succeeding. As proof, I ask, “Where is the product in 2004?”

-         6. The review board’s action legitimized the “unsigned” SN-CIE and removed it one step further from any legitimate questioning. The same thing was accomplished by the Health Hazard Assessment review which referenced the “unsigned SN-CIE”. One is led to wonder if this SN CIE was a low risk trial balloon (not signed, not even MSG Williams) so no one could take flax for something so obviously defective. The purpose however was quite serious in that it prevented the purchase of the IMDS while phasing out the hard walled-canteens of the current system. The unfortunate side-effect was to put the U.S. Army in the sad position that it could never buy the best system that the soldier needed and needs today without admitting a serious error in judgment. 

-          

03 1989       Multi-Service Steering Com. Field drinking water     Ft Detrick MD

28 April 1989- Final Performance Appraisal from COL Schnakeberg who writes: “The Heat Research Division made 25 briefings and presentations to military (101st Airborne Division, 5th US Army Reserves, etc) and civilian groups. Dr. Hubbard exceeded the standards and has major input into major policy groups and decision makers through membership and presentations to the DOD Multi-Service Steering Group for Evaluation of Military Field Water Quality and the US Army Medical Chemical Defense General Officer Review.” 

June, 1989, COL Schnakenberg   relieved of USARIEM Command to become nutrition staff officer at Pentagon.

-         22 Aug 1989- Memo to Col Denniston from Dr Hubbard forwarding the information on FIST/FLEX in the DOD appropriations bill from COL Schnakenberg (Pentagon, Nutrition Staff Officer). DOD Appropriations Bill, 1990, Reprt of the Committee on Appropriations. COL Scnakeberg said: “Note the NBC Prot. Mask language in this years House Appropriations Committee Report. I will watch for this in the Joint House-Senate report to see if any or all of the extra $1M stays in the FY 90 budget.”

-         NBC Protective Mask

-         The NBC Protective Mask program provides funds for a new generation of masks to protect the face, eyes and respiratory track  against field concetration of chemical and biological agents. The Army requested $56,030,000 for this program for fiscal year 1990. The Committee has learned that Army tests conducted on a chemical mask drinking system have shown highly encouraging results for use with the new gas mask and the two quart canteen used by the Army. The Army has indicated that some minor material adjustments are needed. The Committee notes that, as a non-developmental item, this system has not cost the Army any development funds with the exception of test costs to date (FIST/FLEX and USARIEM TESTS !) 

-         The Committee, therefore, directs the Army to allow such material adjustments as needed with the existing system design and complete the tests required for type classification of this system within the available funds for this system (This could be a problem as COL Denniston was already in the process of dismantling Dr. Hubbard’s Lab, Personnel, and his Human Research Program!) The Committee would also expect the Army to use existing funds to continue evaluation of this design for use with a one quart canteen including consideration of a flexible canteen.

-         The Committee is funding an increase of $1 million as an initial amount to beging procurement of this gas mask drinking system to issue with users of the two quart canteen. The additional funds are available upon certification from the Army that this item can be safely used.

-         The Committee recommends a total of 57,030,000 for the NBC Protective Mask Programs. (At this point in time an entity like Mr. Don Davio, Natick Labs, had already killed the NDI and the testing supporting it because of a defective SN CIE and a defective review system, thereby endangering the lives of millions of US Service men and women in the future through FY 2005. The motivation will be to use all new monies to continue IN-HOUSE RDT&E and the well known sub rosa policy of “If it ain’t invented here, kill it!”).

-         October 12, 1989- WU129 report by PC Szlyk et al. Effects of a Modified Through-Mask Drinking System MDS on Fluid Intake During Exercise in Chemical Protective Gear.USAMR&DC Report No T1-90, 1-31
-         This study was designed to evaluate the effects of a modified through-mask drinking system (MDS) on voluntary fluid consumption. Eighteen male volunteers walked on a treadmill (4.02 km/hr, 00 grade, 50 min/hr for 6 hr) in a climatic chamber (dry bulb = 32.6 0C, wet bulb = 17.50C, 20.4 % relaticve humidity, and windspeed = 8.05 km/hr, producing a WBGT of 22.1 0C. Subject wore chemical protective gear (trousers, jacket, boots, gloves, and M17A1 protective mask) and were randomly assigned one of two through mask drinking systems: CS (n=9), the current gravity system or MDS (n=9), a prototype hand-pump drinking system. Because decontamination of the ask and drinking connections was performed prior to drinking, the overall CS was rated significantly more difficult during both work and rest than the MDS. (This finding incorporated into new SN CIE directly from use of prototype) Failure to decontaminate connections prior to drinking was noted early in the trial in 2 soldiers using the CS suggesting an increase risk of accidental contamination associated with this system. Drinking with the MDS had no measurable adverse effect on hydration status of the test subjects: water intake rate, 0.36 L/hr (CS) and 0.42 L/hr (MDS); sweat rate, 0.63 L/hr (CS) and 0.67 L/h (MDS); body weight loss, 0.32 %/hr (CS) and 0.31 %/hr (MDS). The significantly greater frequency of drinking (3 drinks/walk, MDS vs 1 drink/walk, CS) and the trend toward higher intake rates during the walks with the MDS (0.35 L/hr vs 0.24 L/hr, CS) indicates the potential advantage of this system during operations wherein periods of inactivity are usually limited. Heat strain experienced by soldiers drinking with the MDS was significantly less with the CS. The significantly greater changes in rectal (1.790C, CS vs 1.270C, MDS) and skin (2.470C, CS vs 1.910C, MDS) temperatures and heat stored (70 kcal/m2, CS vs 46 kcal/m2, MDS) in CS may have been due to the additional work and frustration associated with using this system. Minor effects on performance were observed; exercise times were not different between CS (232 min) and MDS (225 min). The significantly greater  dispersion in the vertical shot group measure of MDS may have been related to their reportedly greater level of fatigue. We have concluded from these data that the prototype MDS did not compromise fluid intake during the experimental scenario, and should be more effective and efficient than the CS in maintaining hydration status, especially during periods of work.

June, 27, 1990- Dr. Hubbard received Commander’s Award for Civilian Service. (Covers their tracks for reorganization gutting of Dr. Hubbards program!)

13 July, 1990, Col Denniston announced the elimination of the current research Divisions (Heat, Cold, Altitude, Exercise Physiology etc) and their replacement by three Institute Directorates. By this time Dr. Hubbard had lost all his key human research laboratory space, key research personel for human research and a human research mission

    27 July-1990- Change of Command- COL Krueger takes over. (Note Col Denniston quickly departs following the successful destruction of the Heat Research Division).

9 August, 1990- Dr Hubbard draft’s Desert Survival Manual for 82nd Airborne published as “Sustaining Health and Performance in the Desert published as a survival manual in December, 1990.

17 August, 1990- Met with CDR on Dr. Armstrong’s situation and his SF52 for promotion. Dr. Armstrong was not offered a promotion even though he was the most outstanding young officer in the history of USARIEM. As you may note in my CV, CPT Armstrong beginning in 1984 published 34 papers, 6 abstracts and 6 book chapters. They refused to promote him as an officer or assign him as a civilian. His two human research technicians were reassigned by LTC Glenn to the Directorate having human research responsibility yet the majority of their research involved biophysics, and models and seldom involved troops in the field and never involved medicine. I took this to be a clear indication of punishment for my involvement with Mr. Schneider and FIST/FLEX research and promotion of same to the Chem. School.

    27 August, 1990- I inquired of the CDR’s secretary whether I could see him and that I wanted to ask him about making a call to MG Russell. I know this is the first time in 24 years that I have made such a request but I have to have an answer to the following three questions: 1) Does the General know that this reorganization is so strictly interpreted as to prohibit my Directorate from initiating human research? 2) Does he know that my best people are quitting in protest (Armstrong, with Francesconi and Szlyk very unhappy)? Does he know that Kent Pandolf and LTC Glenn appear to be raiding our Tech Base (DeLuca, O’Brien and Caretti) under the guise of Human research resources?
13 SEPTEMBER 1990- MEMORANDUM FOR HQ DA, ATTN: DASG-RDZ/COL SCHNAKENBERG from Dr. Hubbard, Chief Heat Research Division. SUBJECT: FIST/FLEX.
-         1. I just received the Joint Service Field Water Supply Master Plan dated August 1990. On pg 55 is the requirement for the mask drinking system. Note that FIST/FLEX is designated an NDI interim solution because it works only with a 2-quart collapsible canteen. The NDI is not slated for “Limited Procurement Decision until FQ 90? In the meantime NRD&EC is asking for over a million dollars to develop another MDS over the next 3-4 years. “P 55 The MDS-I is an NDI interim solution, and works only with the 2 quart collapsible canteen. Natick will undertake a RDT&E program to develop the MDS, which will be compatible with the full inventory of canteens.”

-         2. Given the current situation and the need by our troops for something in the field NOW, I feel this is highly inadvisable and a clear detriment to those currently at risk. Further, the risk/benefit ratio for further work, especially to make the system compatible with hard wall canteens that MUST let air into the system, seems highly questionable and will further delay an already precarious situation.

-         3. The fact that the developer will have a major say in the type-classification of MDS-1 without a voting input from the soldier advocates in the Surgeon’s office makes me almost ill. The fact that this further development effort was well underway (AUG 90), while MDS-1 was supposedly receiving a fair evaluation, must raise some questions about the validity of this process.

-         4. I hope you will share my concern for those in the field with appropriate decision makers at HQ. I also feel that any valid test of FIST?FLEX should include a comparison with the current fielded system which requires 21 steps to operate and, in all probability, will result in either contamination of the drinking water or a refusal to drink by those at risk.

-         Roger W. Hubbard, Ph.D.

September 25, 1990- Dr. Hubbard made Directorate Director, Environmental Pathophysiology Directorate. (Promotion into a non-human research job with a devastating lack of space and personnel).
   15 October, 1990- Final plans for our vacating three labs on the second floor, including my double office, were finished.

Performance Appraisal- 27 July, 1990 to 30 June, 1991 by COL Gerald Kreuger- Comments: “Dr Hubbard’s demonstrated tendency to complain, accuse, agitate and personalize within and without the Chain of Command minimized his effectiveness as a leader and manager. A less perjorative and more positive personal style would allow Dr. Hubbard to contribute more effectively to leadership and management.” I took this as a direct attack on me for advocating FIST/FLEX along with the loss of my division and human research mission. Incredible as this evaluation is, COL Krueger asked me on 9 Aug 1990 to write the Survival manual for Desert Storm and Desert Shield!! COL Krueger also noted that Dr. Hubbard serves as a member of the DOD Steering Committee On Field Water Quality and Co-Chaired a National Symposium on Exertional Heatstroke. 4. “Dr. Hubbard actively provided impactful scientific support for our nation’s historic mobilization for Operation Desert Shield, literally overnight on 8-9 August, 1990. Dr. Hubbard prepared a seminal 8 page list of recommendations to sustain health and performance in the desert. He also noted that I recruited a DVM/Ph.D to accept a direct commission to the Army (Dr. Omar Hottenstein) to work in my laboratory but when he finished his induction he was assigned elsewhere. This really broke my heart and made me realize that neither I nor my people had any real future in the Army.
10 Aug 92- Performance plan for Dr. Hubbard with back-dated new job description dated 16 April, 1991- Dr. Hubbard removed from all human research.

7/12/95- Dr. Hubbard requests for retirement action from COL Joel T. Hyatt after 2nd heart episode and taken from the Institute by ambulance. Col Hyatt’s bullet comments on final performance appraisal were: “Institutes most innovative scientific mind. Unrivaled understanding of inter-relations of science, politics and the military. Potential limited only by his 30 Sept. 95 retirement. An irreplaceable loss to this Institute, the AMEDD and the Army”.

09 1995     Retire from USARIEM                                              Natick MA USA                 US Army

