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BOTTOM LINE UP FRONT:  The implementation of this project (Biomarkers in Deployments) became a reality because of the commitment and dedication of several individuals within the Department of Defense.  Biomarkers should be considered as an integral part of the institutionalization of a comprehensive Occupational and Environmental Health Surveillance Program within the Department.  Additionally, the value of the data generated by this project lies not only in the results but in the application of the methods.  Therefore, it must be noted that there is value to the Department of Defense and the Soldiers, Airman, and Sailors employed by the Department if the results of the samples indicate NO exposure or NO CHANGE in exposure.  Due to the increased attention (GAO, JCS) on biomarkers/biological monitoring in the DoD, this After Action Report will include historic and strategic thought on the role of the methods tested.

I. BACKGROUND

A. PRINCIPAL INVESTIGATOR:  Major Lisa M. May, USAF, BSC






     DrPH Candidate

             B.  PROJECT TITLE:  Blood and urine exposure biomarkers as environmental 

             surveillance tools for assessing military personnel exposure to contaminants during 

             deployments

C.  ABSTRACT:  This collaborative project tests newly developed blood and urine 

exposure biomarkers as environmental surveillance tools for assessing military and other personnel exposure to relevant military contaminants during deployment to Bosnia.  The project objective is to compare existing environmental exposure monitoring methods to new exposure biomarker methods by determining levels of volatile organic compounds, total and isotopic uranium, chemical agents, and heavy metals in the blood and/or urine of deployed troops pre-, during, and post deployment.  Data from human specimens and 

environmental samples will be collected concurrently.  Human specimens will be 

compared internally and externally to national refernce ranges.  Pre-deployment levels 

compared to national reference ranges are presented.  Retrospective analysis of the 

Biological Surveillance Initiative, Gulf War 1991, will also be presented as a comparison.  

Environmental samples from the deployed location will be used to determine correlations between external monitoring and exposure biomarker methods.  Data collection will be integrated with spatial (Geographical Information System) and epidemiological data for human populations.  Questionnaire results will also be presented.  Once validated, this 

methodology will assess potential chemical health risks to future deployed forces and 

provide critical public health policy information.  

D.  HISTORY:  In January 2000, this research project was conceived by Major Lisa May, USAF, BSC.  In June and August 2000, Major May applied for research grants with the U.S. Army Medical Research Acquisition Activity:  Gulf War Illnesses Research and Defense Health Research Program. Neither grant was received.  Major May successfully defended this research protocol before her academic committee at the Uniformed Services University of the Health Sciences (USUHS) on 19 Dec 2000.  At that time, Major May was given the approval to begin her research.  During the next year, Major May worked toward obtaining Human Use Approvals at the USUHS and Centers for Disease Control and Prevention (CDC) Institutional Review Boards (IRBs).  Full IRB Approvals were obtained (with Commendation) in October 2001.  The 25th Infantry Division,151st Battalion, Indiana National Guard volunteered to participate in the study in February 2002.  Pre-Deployment data collection ocurred 25-28 Feb 2002.  
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III.  ADMINISTRATIVE

A.  Personnel:  This team was assembled in April 2002 with the help of Dr. Jack Heller and Mr. John Resta.  The pre-deployment team was:  Maj Lisa May, LT Cynthia Harrison, SGT Marc Martinez, and SPC Steven Richards.  Due to other commitments, SGT Martinez and SPC Richards could not join this team.  Additionally, the large environmental monitoring requirements of this study required an Environmental Team Leader.  The Camp McGovern Biomarkers in Deployments Team consisted of the following members:  



Team Leader – 


Major Lisa May, USAF; USUHS and 

DUSD(I&E) Safety and Occupational 

Health 

Environmental Team Leader - 
Mr. Brad Hutchens; USACHPPM Main

Shipping POC -


LT Cynthia Harrison,USA; USACHPPM 

North

Environmental Sampling -

Ms. Jackie Howard; USACHPPM Main





Ms. Veronique Hauschild; USACHPPM 

Main


Roles and Responsibilities of the team members were defined by the team leaders, Maj Lisa May and Mr. Brad Hutchens.  LT Harrison was give responsibility for shipping and packaging biologic samples from April 2002.  After arrival at Camp McGovern, Ms. Hauschild volunteered to help with the biomonitoring portion of the study.  At that time, Maj May tasked her with distribution of the Organic Vapor Monitors (OVMs) and the questionnaire.  Mr. Hutchens and Ms. Howard worked together to complete all environmental monitoring.

B.  Study Funding:



USACHPPM provided personnel, equipment, analysis, and travel funds for the 

pre- and during deployment portions of the study.  AFIP provided analysis of urine and blood for heavy metals, total and isotropic uranium for the pre- and during deployment portions of the study.  CDC provided training for the Volatile Organic Compounds (VOCs) blood draws as well as analysis of the blood VOCs and the urine chemical agent samples.  DUSD(I&E) Safety and Occupational Health supported Major May’s salary during all implementation phases of the study.  The 25th Infantry Division, 151st Battalion, Indiana National Guard provided billeting, transportation, food, and lots of entertainment to the team during their stay at Camp McGovern, Bosnia.  All of the previous funding mechanisms are expected to continue through the post-deployment phase and completion of the study.

C.  Equipment:




1.  Biomonitoring –




Blood VOC and urine chemical agent biomonitoring equipment and 

supplies were all provided by CDC.  The urine heavy metals and blood heavy 

metals equipment and supplies were all provided by AFIP.

2. Environmental –
All environmental monitoring (air, water, and soil) equipment and supplies were provided by USACHPPM Main.

3. Occupational/Personal Monitoring –

Batelle Laboratories and the US Marines provided the Organic Vapor Monitors used to collect VOC air samples for all study participants during the day prior to the blood VOC sampling. 

4. Equipment List –

Table 1 outlines the equipment shipped to CHPPM Europe and then

forward to Bosnia in support of this mission.  Upon arrival to Ramstein AFB, Maj May planned for the shipment of the equipment, as cargo, to Tuzla (Eagle Base), Bosnia.  The air freight terminal at Ramstein determined that the equipment needed to be shipped as cargo not on-board the C-130 transporting personnel.  LTC William Shepler and SPC Parillia, CHPPM Europe were invaluable in the process of shipping the equipment.  The cargo terminal decided that ground transportation of the equipment would be the quickest.  They stated that the equipment would make it to Eagle Base on the morning (0300 hours) of 6 Jun 02.  The team was scheduled to arrive at Eagle Base at 1430 hours on 6 Jun 02.  Upon arrival at Eagle Base, the team discovered that the equipment had not yet arrived.  Therefore, we were required to return to Eagle Base on the morning of 7 Jun 02 to collect the equipment.  All equipment was received on 7 Jun 02.  This highlights the need for “an extra day or two” in the CONOPS as a buffer.  

Table 1:  Equipment List
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D. Line Coordination and Involvement:

The deployment phase of this research would not have been possible without the involvement and support of LTC Courtney Carr, the 151st Battalion Commander.  This fact calls attention to the need for Environmental and Occupational Medicine Surveillance to be coordinated through the line of the Army, Air Force, and Navy.  Coordination began with LTC Carr’s successful completion of a 3 hour “Research Involving Humans” on-line certification course at the request of the USUHS IRB and Major May.  After this, LTC Carr was kind enough to obtain country clearances, provide billeting), travel information, transportation, and personnel necessary for the team to complete the mission.   

E. Other Coordinating Agencies:

Politically and logistically, a project of this magnitude requires coordination with many outside agencies.  The agencies that Major May coordinated with include:  OSD Health Affairs, Joint Staff (J-4 MRD), DUSD(I&E), USAF SG, USA SG, USACHPPM Europe, USAFE Bioenvironmental Engineering, North Atlantic Regional Medical Command, Ft Dix Soldier Readiness Processing Center, Task Force Eagle Preventive Medicine Detachment, Task Force Warhawk Division Surgeon, US Army Europe Medical, US CENTAF Surgeon, and US AFMOA Bioenvironmental Engineering.

F. Risk Communication:

PRE-DEPLOYMENT -

Prior to IRB approval, efforts were directed at anticipating questions and concerns by the soldiers that volunteered for this research.  In June 2001, a Fact Sheet and Subject Briefing were developed by Maj May and reviewed by the USACHPPM Health Risk Communication Branch.  Maj May’s Risk Communication strategy aims at three audiences.  They are:  (1)  The Preventive Medicine and Medical Personnel within all levels of the DoD, (2)  The Line of the Army (Indiana National Guard), and (3) The soldier who volunteers for the study.  

To accomplish Risk Communication for all audiences, Maj May developed communication tools, provided briefings, and met with various members of each audience.  The list includes but is not limited to the following:

1. Preventive Medicine and Medical Personnel –

a. Abstract and Study Design/Methods Fact Sheet

b. Complete Research Protocol

c. 20 Minute Briefing given at Force Health Protection Conference, Joint Environmental Surveillance Working Group, and various other meetings.

2. Line of the Army –

a. Fact Sheet 

b. 5 Minute Briefing for “Commanders” 

c. Requirements Document

3. Soldier –

a. Fact Sheet

b. Cognitive Interviews with Aberdeen Proving Ground Munitions Soldiers

c. 5 Minute Briefing for “Potential Volunteers”

ON-SITE AND FOLLOW ON –

Prior to leaving for Bosnia, Maj May sent all information to Ms. Jackie

Howard for incorporation into USACHPPM website.  The website idea was suggested during feedback discussions by the troops at Ft Dix Soldier Readiness Processing Center.  After the trip to Bosnia, it was determined that the Soldiers not participating in the study but aware of the study were the fourth group that requires Risk Communication energy.  This fourth group includes the entire Task Force Eagle and could include other members of the DoD who were aware of the study.  Therefore, the general newspapers are one of the most effective ways to meet the needs of this group.  The 17 Jun 2002 Stars and Stripes article titled, “Making GIs’ Environment Safe:  Scientists track risk to soldiers in Bosnia” will serve in part to meet the needs of this fourth group.  Additionally, the following is planned to address their concerns and questions:

1. Website containing basic study information and general study results 

once completed.




2.   Briefing of study results to all members of the Indiana National Guard 

      (151st Battalion) to be given in Indiana at a Training Weekend (April 

      2003).

3.   Talon Newspaper article.  The Talon is the Task Force Eagle specific 

      newspaper and Maj May interviewed for this article prior to leaving 

      Bosnia.  The article should be published in early July.

4. Follow up articles with the Stars and Stripes.  Maj May committed to 

      Mr. Sean Cobb that she would provide follow on information to the     

      Stars and Stripes for further communication of the study results and  

      process.

G. Public Relations:

The public relations (PR) piece of this mission/research is possibly the most important “non-scientific” aspect.  The public relations aspect is not documented in the research protocol or in any other manner.  Therefore, it is imperative that it be mentioned here.  The bottom line for the PR portion of this mission goes back to your Mother’s advice, “KINDNESS GOES A LONG WAY!”  As the Team Leader, Maj May required that team members did not “burden” the unit at Camp McGovern with their needs.  Rather, the team leader/researcher required that the team treat each volunteer and soldier with respect and appreciation.  To this end, candy was provided to the personnel who helped her prior to the deployment.  Secondly, approximately 200 Freedom Cards and a packet of Staying Heatlhy Guides were provided to the unit.  They were provided prior to and during biomonitoring throughout our stay at Camp McGovern.  Our goal was to send the message of “help” and “care” to the unit.  Finally, prior to LTC Carr’s travel to the US for War College, Certificates of Thanks and Excellence were created for about 30 personnel for their help during our stay at Camp McGovern.  USUHS coins, mugs, and SFOR hats, mugs were passed out in appreciation of their hard work.  In the field, this is not easy to do.   The point here is that “WE ARE GUESTS TO THE UNIT.”  As guests, we must go forward with appreciation and recognition to the unit for their kindness and help.  For the future of biomonitoring and Occupational/Environmental Medical Surveillance, it is the hope of the researcher that her community can carry on this type of PR to the personnel involved.  After all, we are asking these people for a part of their body – blood and urine.    

IV.  IMPLEMENTATION

A. Plan and Implementation Process:

Prior to deployment, a Bosnia Biomarkers Concept of Operations (CONOPS) was developed, communicated, and revised with the Biomarkers Team Members and some of the members of Maj May’s committee.  The CONOPS details specifics of the implementation in the field.  It must be noted that the CONOPS is a plan and in the field, flexibility is necessary to deviate from the plan as long as it does not compromise the integrity of the mission or study.  

The team deployed an individual to Ramstein AFB, Germany on 2 Jun 02 to attend a training class with the Landstuhl Hospital laboratory on shipping of biological samples.  The team leader arrived at Ramstein AFB, Germany on 3 Jun 02 to locate equipment and arrange shipping of all equipment downrange.  In the event that deployment occurs downrange of a forward support base, it is imperative that the biomarker equipment be moved forward by the team implementing or by a forward operating unit.  The remaining team members arrived at Ramstein AFB, Germany on 4 Jun 02 to collect equipment and prepare for deployment.  The team deployed to Eagle Base, Tuzla, Bosnia and traveled to Camp McGovern, Bosnia via convoy later that day.  The SITREPs generated during deployment outline the specifics of the time on the ground.  This AAR will explain the technical process of implementing biomarkers in the field and any deviance from the CONOPS.

The overall sampling strategy is contained in Tables 2 to 7 below.

Table 2.  Camp McGovern Ambient Air Chronological Sampling Plan

	Camp
	McGovern

	Sample Type
	PM10
	Mod TO1

(TO17)
	OVM
	TO14
	OVM
	Blood
	Urine

	Duration
	24-hour
	8-hour
	24-hour
	VOCs
	Metals
	Uranium

/Metals
	Chemical Agents

	 
	S
	F

B
	T

B
	S
	F

B
	T

B
	S
	F

B
	T

B
	S
	S
	F

B
	T

B
	1 Gray Top
	2 Purple Top
	1 Urine
	1 Urine

	Day
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	06-Jun (Th)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	07-Jun (F)
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	08-Jun (Sa)
	2
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	09-Jun (Su)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	10-Jun (M)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	51
	
	
	51

	11-Jun (T)
	2
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 
	 
	 
	
	2 x 51
	51
	

	12-Jun (W)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	13-Jun (Th)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	14-Jun (F)
	2
	 
	 
	2
	1
	 
	3
	 
	 
	1
	3
	 
	 
	
	
	
	

	15-Jun (Sa)
	2
	 
	 
	2
	1
	 
	3
	 
	 
	1
	3
	 
	 
	
	
	
	

	16-Jun (Su)
	2
	 
	 
	2
	1
	 
	3
	 
	 
	1
	3
	 
	 
	
	
	
	

	17-Jun (M)
	2
	 
	 
	2
	1
	 
	3
	 
	 
	1
	3
	 
	 
	
	
	
	

	18-Jun (T)
	2
	 
	 
	2
	1
	 
	3
	 
	1
	1
	3
	 
	 
	
	
	
	

	19-Jun (W)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	20-Jun (Th)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	21-Jun (F)
	2
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	22-Jun (Sa)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	23-Jun (Su)
	2
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total
	32
	0
	0
	18
	9
	0
	15
	0
	1
	5
	15
	0
	0
	51
	102
	51
	51


S- Sample
FB- Field Blank
TB- Trip Blank
OVM – Organic Vapor Monitor

Table 3.  Camp Morgan Ambient Air Chronological Sampling Plan

	Camp
	Morgan 

	Sample Type
	PM10
	Mod TO1

(TO17)
	OVM
	TO14
	OVM
	TO14
	OVM

	Duration
	24-hour
	8-hour
	24-hour
	5-day

	 
	S
	FB
	TB
	S
	FB
	TB
	S
	FB
	TB
	S
	S
	FB
	TB
	S
	S
	FB
	TB

	Day
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	06-Jun (Th)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	07-Jun (F)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	08-Jun (Sa)
	2
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	09-Jun (Su)
	2
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	10-Jun (M)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	11-Jun (T)
	2
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	12-Jun (W)
	2
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	13-Jun (Th)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	14-Jun (F)
	2
	 
	 
	2
	1
	 
	3
	 
	 
	1
	3
	 
	 
	1
	3
	 
	 

	15-Jun (Sa)
	2
	 
	 
	2
	1
	 
	3
	 
	 
	1
	3
	 
	 
	 
	 
	 
	 

	16-Jun (Su)
	2
	 
	 
	2
	1
	 
	3
	 
	 
	1
	3
	 
	 
	 
	 
	 
	 

	17-Jun (M)
	2
	 
	 
	2
	1
	 
	3
	 
	 
	1
	3
	 
	 
	 
	 
	 
	 

	18-Jun (T)
	2
	 
	 
	2
	1
	 
	3
	
	 1
	1
	3
	 
	 
	 
	 
	 
	 

	19-Jun (W)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	20-Jun (Th)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	21-Jun (F)
	2
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	22-Jun (Sa)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	23-Jun (Su)
	2
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total
	32
	0
	0
	18
	9
	0
	15
	1
	0
	5
	15
	0
	0
	1
	3
	0
	0


S- Sample
FB- Field Blank
TB- Trip Blank
OVM – Organic Vapor Monitor

Table 4.  Bosnia Exposure Biomarker Sampling Plan

	Camp
	McGovern

	Sample Type
	OVM
	Blood 
	Blood
	Urine
	Urine

	Contaminant
	VOCs
	VOCs
	Metals
	Uranium/Metals
	Chemical Agents

	Samples
	 1 OVM
	1 Gray Top
	2 Purple Top
	1 Urine
	1 Urine

	Day
	
	 
	 
	 
	 

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	51
	
	
	
	51

	6
	
	51
	51
	51
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	

	11
	
	
	
	
	

	12
	
	
	
	
	

	13
	
	
	
	
	

	14
	
	
	
	
	

	15
	
	
	
	
	

	16
	
	
	
	
	

	Ship To
	CHPPM
	CDC
	AFIP
	AFIP
	CDC (Frozen)

	Technical POC
	Batelle
	CDC
	CHPPM/AFIP
	CHPPM/AFIP
	CDC

	 
	
	
	
	
	

	Total
	51
	51
	102
	51
	51


Table 5.  Air Sampling Summary

	Total Samples
	McGovern
	Morgan
	Total

	PM10
	32
	32
	64

	TO-17
	27
	27
	54

	TO-14
	6
	6
	12

	OVM
	34
	34
	68


Table 6.  Exposure Biomarker Summary

	Total Samples
	Total

	OVMs
	102

	Blood (Gray)
	51

	Blood (Purple)
	102

	Urine
	102


Table 7.  Water and Soil Summary

	Total Samples
	Total

	Water Sample Kits
	

	  Camp McGovern
	2

	  FOB Morgan
	1

	Soil Sample Kits
	

	  Camp McGovern
	1

	  FOB Morgan
	1


Figures 1 and 2 outline the biomarker process flow in the clinic for the days that biomarkers were collected.  




Figure 1:  Biomarkers Day 1
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Figure 2:  Biomarkers Day 2
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B. Deviance from the CONOPS:

1. Sample Size -  The original number enrolled in the study was 51 persons.  Due to travel and other situations, only 48 persons were available for sampling during the onsite sampling.  Samples (3 tubes of blood and 2 urine specimens) were obtained for all 48 individuals.  

2. Urine Aliquoting –  It was discovered upon arrival to Camp McGovern that the CDC had only sent 50 urine aliquot tubes rather than the necessary 102 for the splitting of the samples.  Clearly the researcher/team leader was at fault, she failed to correctly count the tubes prior to departing the U.S.  To improvise, red top vacutainers (which are untreated) were obtained for splitting the urine.  The chemical agent urine samples (requiring aliquots) must be split AND frozen within six hours of collecting the urine sample.  Therefore, sampling began at 0800 hours and finished at 1200 hours and started aliquoting at 1230 hours.  This timeline was difficult (but possible) to meet.  At approximately 1530 hours (0930 hours in the U.S.), the team leader contacted CHPPM Main (Dr. Jack Heller) to request advice on the aliquoting.  Dr. Heller contacted Dr. Ashley (CDC) and aliquoting procedures were accepted as technically accurate. 

3. Blood Collection -  It was originally thought that the personnel collecting blood would be trained phlebotomists.  Upon arrival at Camp McGovern, we learned that the field medics would be collecting the blood.  Either way, the Team Leader had arranged to train the phlebotomists/medics on the specifics of the VOC and metals blood collection.  The training lasted approximately one hour and is recommended for future implementation of blood biomarkers of exposure.  The field medics were observed during blood collection and for the most part, the collection methods did not deviate from the methods employed by the trained phlebotomists at Ft Dix, New Jersey.  Actually, using the field medics proved beneficial to the study.  The volunteers in the study were friends with the field medics and if something went wrong, the field medics could talk through the situation as “friends.”  Finally, the field medics trained two of the study team on blood collection and actually allowed the team members to collect blood from them.  This is cross-training at its best.

4. Environmental Sampling –  Due to electrical issues (different voltage & cycles), the SKC air sampling pumps were damaged.  Due to this damage, Mr. Hutchens obtained SKC pumps from the Task Force Eagle Preventive Medicine Detachment.  However, fewer samples were obtained than originally expected.  

5. Organic Vapor Monitors (OVMs) –  Battelle shipped 5 day OVMs rather than 24 hour OVMs.  The team leaders made the decision to use the 5 day OVMs as 24 hour OVMs due to the fact that the biological monitoring for Volatile Organic Compounds roughly captures the previous 24 hour exposure.  

C. Implementation Matrix:  The following implementation matrix (Table 8) was developed to describe the number of personnel and the sampling time required to conduct biomonitoring pre-, during, and post deployment from the researchers experience during this research project.  The matrix is designed to aide in future implementation of biomonitoring.  

Table 8:  Personnel and Time Required Per Tasking
	Scenario Location
	Protocol Development
	Pre-Deployment2
	 
	During Deployment6
	 
	During Deployment
	 
	Post-Deployment8
	 

	 
	Full Scale Biomarker  
	 
	 
	Biomonitoring Only
	 
	Biomonitoring 
	 
	 
	 

	 
	and Envr Surveillance1
	 
	 
	 
	 
	and Envr Surveillance7
	 
	 
	 

	 
	Hours
	Personnel
	Hours
	Personnel
	Hours
	Personnel
	Hours
	Personnel
	Hours

	Mobilization or Demobilization Site
	120
	 
	 
	 
	 
	 
	 
	 
	 

	     Medics Draw Blood 

     Samples
	 
	2 Professional3,            3 Administrative4
	5 to 6
	 
	 
	 
	 
	2 Professional3,            3 Administrative4
	15 to 18

	     Trained  

     Phlebotomists  

     Draw   

     Blood Samples
	 
	2 Professional3,           2 Administrative4
	4 to 5
	 
	 
	 
	 
	2 Professional3,           2 Administrative4
	12 to 15

	Garrison or Field Unit
	100
	
	 
	 
	 
	 
	 
	
	 

	    Medics Draw Blood 

   Samples
	 
	2 Professional5 
	4 to 5
	2 Professional5 
	8 to 10
	4 Professional5 
	104 to 110
	2 Professional5 
	12 to 15

	    Trained 

    Phlebotomists Draw 

    Blood Samples
	 
	1 Professional5
	4 to 5
	1 Professional5
	8 to 10
	3 Professional5
	104 to 110
	1 Professional5
	12 to 15

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1 This protocol development calculation takes into account using the templates provided by Major May's initial research (50 Person Sample Size, Volunteers, Fact Sheets, Protocols, Literature Review) 
	
	
	
	

	2  Pre-deployment includes collecting 3 tubes of blood, one urine specimen, informed consent, and a questionnaire.  This does not include site survey or administrative time required.

	3 Professional =  Experienced Bioenvironmental Engineer, Envirionmental Science Officer, or Navy Industrial Hygienist
	
	

	4 Administrative =  Bioenvironemntal Engineering, Environmental Science, or Industrial Hygiene Technician
	
	
	

	5 Deviance from Mobilization/Demobilization Site to Garrison or Field Unit is due to ability to control schedules (i.e. Provide Appointments for Volunteers Specimen Collections)

	6 During deployment biomonitoring only includes collecting 3 tubes of blood, two urine specimens, and a questionnaire.  This does not include site survey or adminstrative time required. 

	7 During deployment biomonitoring and environmental surveillance includes collecting 3 tubes of blood, two urine specimens, a questionnaire, 5 days of air sampling, and 2 days of soil 
	
	

	   and water monitoring.   This does not include site survey or administrative time required.
	
	
	
	

	8 Post deployment includes collecting 3 tubes of blood, one urine specimen, and a questionnaire.  This assumes that demobilization will occur in waves (requiring multiple site visits = 3) 

	   because the probability of this occurring is VERY high.
	
	
	
	

	Note:  All numbers of personnel are based upon the Researcher's (MAJ May's) professional judgement and experience.

	          For the purposes of Biomarkers and Occ/Envr Surveillance, the Mobilization/Demobilization Sites are similar enough to call them equivalent.  

	          Garrison and Field Units appear to be equivalent as well.


V.  ISSUES

A. Shipping of Samples:  There are two issues brought to our attention in relation to shipping of samples.  At Ft Dix, New Jersey and at Camp McGovern, Bosnia, the blood and urine samples requiring cooling and quick delivery were successfully shipped and received.  At Camp McGovern, Bosnia, the field test of a CDC Chemical Agent urine collection was unsuccessfully shipped due to the freezing requirement.  The two issues relating to the freezing of urine samples in the deployed setting are:

1. Military Air will not permit dry ice on their aircraft.  Most, if not all, deployed personnel are in locations that permit only Military Air for transportation of personnel or supplies.  

2. It may be difficult to obtain freezing capability in the field.  Although all or most forward deployed may have a freezer for food, a freezer for urine storage may not be available.  We were able to make due with small freezers during this research.  However, we recommend that freezers be made available to the persons implementing this urine collection procedure.

Finally, the suggestion was made to CDC to investigate the difference in sensitivity and specificity of the chemical agent urine screen between “cooled” and “frozen” samples.  If CDC can somehow quantify the degradation due to “cooling” versus “freezing”, it would be much more conducive to DoD field work.

B. Equipment Shipping: 

There are two issues relating to equipment shipping.  

1. Shipment into Theatre –  As stated earlier, it is imperative that the process of shipping into theatre be understood by the forward deployed unit so that they can advocate for the team going into theatre.  In this study, CHPPM Europe served in this capacity.  Had CHPPM Europe not been available to the research team, the shipment may not have gone to Eagle Base.  Additionally, it is imperative that flexibility be maintained by the biomarker unit.  Equipment has a way of getting lost or being detained.  Therefore, a few days should be added to the protocol to account for delays to provide necessary time to complete the study.  The team doubled up on most equipment and hand carried what they could.  It is recommended that critical (hard to obtain) equipment be hand carried into theatre if possible.

2. Shipping of Biological Samples out of Theatre –

a. Freezing – As stated earlier, freezing of samples in theatre and for shipment out of theatre is very difficult and should be avoided if possible, especially in very hot environments.  If the shipping company did not lose one of the packages, it probably would have been delivered to the CDC in tact and frozen.

b. Hand Carrying – All International shipping requirements should be followed.  LT Harrison will outline these requirements as an appendix to this AAR.  It is recommended that biological samples be hand-carried out of theatre.  At the Eagle Base PAX Terminal, the team encountered resistance to allow the samples on the Military Aircraft.  Persistance won out.  However, in the future it is recommended that the shipment be pre-coordinated with the PAX personnel.

C. Risk Communication:  Follow on Risk Communication efforts as described in section III. F. of this report should be a priority of the team leader and USACHPPM Main.

D. DoD Communication:  Follow on communication to DoD must also be a priority.  The recommendations in section VII of this report outline the methods to communicate internal to the DoD agencies and leadership.

E. Post Deployment Sampling:

Three options remain for the collection of post-deployment specimens.  All options center around the fact that the151st Battalion will return to the US in three (3) separate rotations.  All groups will process through the Ft Dix demobilization site (Medical).  After demobilization, soldiers will return to their home station (primarily Indiana, Kentucky, or Illinois).  The 151st Battalion Commander has a few groups of personnel from other Battalions throughout the mid-west attached to his Battalion.  Therefore, his span of control over the soldiers involved in the research may stop after the Ft Dix demobilization processing.  The three (3) options for post-deployment data collection are:  (1) Traveling back to Camp McGovern, Bosnia to conduct post-deployment sampling on site prior to the Battalion’s demobilization processing (August timeframe), (2) Conducting post-deployment sampling at Ft Dix, New Jersey after each group leaves Bosnia (3 different times – August, September, October), and (3) Traveling to Indiana to conduct post-deployment sampling at the first training weekend held by the 151st Battalion (November timeframe).  There are advantages and disadvantages to each option.  See Appendix A on pros and cons.

F. Personnel/Leadership:

To effectively implement a biological monitoring protocol, training for each team member must occur.  In this instance, it was virtually impossible to train each team member prior to our departure to Bosnia especially when the team members were not assigned until about April 2002.  The team leader created binders for each team member containing background information and the CONOPS.  Additionally, a two hour meeting was held in Germany to go through the CONOPS step by step.  However, to avoid confusion and insure that everyone is on the same sheet of music (i.e.  not questioning the validity of the project), it would be best to hold a training/question and answer session for a newly created team.  During that time, roles and responsibilities could be defined/explained.

VI.    LESSONS LEARNED

A. Administrative:

1. Shipping 

a. Avoid frozen samples

b. Pre-coordinate shipment of Biological Samples on the PAX Aircraft

2. Equipment

a. Obtain advocate at forward deployed location who can aide in shipping

b. Allow extra time in the event that equipment gets lost or delayed

c. Be prepared for missing or broken equipment.  Obtain a quick mechanism (before deployment) to obtain more equipment when possible.
3. Personnel 

  a.  Brief all team members on the purpose, goals, and history of the 

       project to avoid unnecessary confusion and questions.

  b. Completely define roles and responsibilities prior to arrival at the      

      sampling location.

B. Technical:

1. Weather

a.    It rained the entire day prior to the blood VOC collection.  In future sampling, it may be better to delay the biomonitoring until the weather improves.

b.   The air monitoring will most likely be effected by the weather.  The summa canister flow rate was slowed due to the rain and the mini-vol samplers collected very little particulate due to the rain.  

2. Occupational and Environmental Monitoring Connection

a. To best conduct complete surveillance of occupational and environmental exposures, it is necessary to consider both occupational and environmental conditions.  

b. Because the soldiers in this study are living on the Camp for greater than 6 months, it is equally important that exposures in the barracks be considered, monitored, and documented as well.

C. Process Flow:

1. Packets and Appointments -  To cut down on confusion in the clinic, the team leader and LT Harrison had developed a method of process flow which included packets of information for each study volunteer.  Each packet contained the urination instructions, sample labels, questionnaire, and the OVM.  This worked extremely well to keep the 51 volunteers organized.

2. Dry Run of Process -  The team conducted a dry run in the clinic prior to any biomonitoring effort.  The dry run clearly brings up issues of traffic flow and process problems.  This was very valuable and must occur prior to sampling.

VII.  RECOMMENDATIONS


There clearly is a role for biomarkers within the DoD to monitor environmental and occupational exposures to chemicals.  The following recommendations are clearly necessary from the perspective of the Principal Investigator and the Bosnia Biomarkers Team. 

A. White Paper Development:  Maj May strongly recommends and has written a White Paper documenting the role of Biomonitoring in deployment Occupational and Environmental Health (OEH) Surveillance.  This White Paper will be shared with the Service specific and technical experts in Deployment OEH Surveillance at the Operation Enduring Freedom OEH Surveillance Campaign Plan, Kickoff Meeting, 26-27 Jun 02 at CHPPM Main.   
B. More Testing:  The post-deployment sampling of the 25th ID, 151st Battalion, Indiana National Guard is critical for the future of using biomarkers in deployments.  Additionally, more testing of biomarkers should occur within the DoD.  Testing should focus around (as stated in the White Paper) chronic versus acute exposure monitoring and the use of other biomarkers of exposure.
C. Policy Development:  The current (Feb 02), Joint Chiefs of Staff memo outlines the need for biological monitoring in certain situations for documentation of exposures during deployments.  However, it does not specify when or where biological monitoring is warranted.  Therefore, it is the hope of Maj May that she can help to document in policy when and where biological monitoring is warranted in deployments and in garrison operations in order to describe occupational and environmental exposures more accurately.  The researcher STRONGLY RECOMMENDS following the design of this research protocol as a framework for implementation into other areas.  The study design accounts for statistical significance (appropriate power), chronic and acute exposures, proper scientific controls (external and internal), ease of burden on the individual, and ease of burden on the implementers.  There is consideration within the DoD to implement biomonitoring with multiple blood and urine samples and with varying degrees of control (i.e. monitored urinalysis, etc…).  From her experience, Maj May thinks that the framework of this research is properly balanced to account for technical accuracy as well as ease the burden to troops and commanders during a deployment.  Deviations from the protocol/CONOPS are warranted for certain situations.  Finally, it should be noted that biomarkers of exposure are well suited for monitoring exposures to DoD personnel who are not able to be followed by traditional OEH Surveillance methods.
D. Training:  The researcher, as a Teaching Assistant at USUHS and a former educator, believes strongly in the role of training others to implement biomarkers of exposure throughout the DoD.  One success of the Biomarkers in Deployments research is that Maj May has had the opportunity to train six individuals on the implementation of the methods and approximately 22 phlebotomists/medics on the specifics of the VOC blood collection.  Additional training and communication must occur to the Air Force Bioenvironmental Engineering/Public Health Professionals, Navy Industrial Hygienists, and the Army Environmental Science Officers/Preventive Medicine Detachments to aide in future implementation of the methods.

APPENDIX A:

Biomarkers in Deployments

Consideration for Post-Deployment Sampling Location

Three options remain for the collection of post-deployment specimens.  All options center around the fact that the151st Battalion will return to the US in three (3) separate rotations.  All groups will process through the Ft Dix demobilization site (Medical).  After demobilization, soldiers will return to their home station (primarily Indiana, Kentucky, or Illinois).  The 151st Battalion Commander has a few groups of personnel from other Battalions throughout the mid-west attached to his Battalion.  Therefore, his span of control over the soldiers involved in the research may stop after the Ft Dix demobilization processing.  The three (3) options for post-deployment data collection are:  (1) Traveling back to Camp McGovern, Bosnia to conduct post-deployment sampling on site prior to the Battalion’s demobilization processing (August timeframe), (2) Conducting post-deployment sampling at Ft Dix, New Jersey after each group leaves Bosnia (3 different times – August, September, October), and (3) Traveling to Indiana to conduct post-deployment sampling at the first training weekend held by the 151st Battalion (November timeframe).  There are advantages and disadvantages to each option.
	
	Camp McGovern Bosnia
	Ft Dix
	Indiana

	Pros


	- Collect Data by Aug 02

- Results Available by Dec 02

- Maj May would graduate by May 03

- One trip required to collect samples1
- One trip would require 2 people for one week

-- Total Impact = 14 days = 112 hours2
- Maintain all 48 Study Subjects
	- These samples would qualify as “post-deployment” samples

- Travel costs are low
	- One trip required to collect samples1
- One trip would require 3 to 4 people for one week

-- Total Impact = 21 to 28 days = 168 to 224 hours2
- These samples would qualify as “post-deployment” samples

- Travel costs are low

	Cons
	- Would have to mail participants their payment

- Technically, these samples may not be considered a “post-deployment” sample

-- Deployment is defined as greater than 30 days in the field according to the research protocol

- Travel costs are high


	- Collect Data by Oct 02

- Results Not Available Until Feb 02

Maj May would graduate by Dec 03

- Three separate trips will be necessary for data collection

- Three trips would each require 3 to 4 people (due to complexities of Demob site) for about 3 to 4 days each trip

-- Total Impact = 9 to 16 days = 72 to 128 hours2
- May lose a significant number of subjects due to coordination of three trips
	- Collect Data by Nov 02

- Results Not Available Until Mar 02

- Maj May would graduate by Dec 03

- May lose significant number of subjects due to the fluidness of a National Guard Unit (not everyone will come to a training weekend)


1Trip length is based upon whether or not the appointment schedule can be controlled by the researcher.  In the field, appointments are possible.  At a Mob or Demob site, appointments are not possible.

2 Hours are calculated based upon 8 hour workdays.

Maj Lisa May, 6/25/2002
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