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NOTICE

Disclaimer

The findings in this report are not to be construed as an official
Department of the Army position unless so designated by other authorized
documents.

Disposition

Destroy this report when it is no longer needed. Do not return it
to the originator.
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PREFACE

The United States Army Medical Bioengineering Research and Development
Laboratory (USAMBRDL), a subordinate unit of the United States Army Medical
Research and Development Command (USAMRDC), is located at Fort Detrick,
Maryland, at the apex of a triangle between Baltimore and Washington on
the outskirts of the City of Frederick,

The unit was established on 1 September 1972 by the merger of the
US Army Medical Equipment Research and Development Laboratory (USAMERDL)
and the US Army Medical Biomechanical Research Laboratory (USAMBRL). On
1 July 1973, USAMBRDL was directed to absorb the resources and mission of
the US Army Medical Environmental Engineering Research Unit (USAMEERU),
located at Aberdeen Proving Ground (Edgewood Arsenal), Maryland. This
action was completed on 30 October 1973, with the simultaneous discontinua-
tion of USAMEERU and the formation of the Environmental Protection Research
Division within USAMBRDL. By September 1974, all of the division's per-
sonnel and materiel resources had been relocated to Fort Detrick.

Organized in September 1921 at Carlisle Barracks, Pennsylvania, the
former USAMERDL was zstablished to provide engineering development of
medical items required for field use of the Army. During the years
1946-1957 the laboratory was under the command of the former Army-Navy
Medical Procurement Office, and in 1948 was moved to Fort Totten, New York.
Subsequently, under the technical supervision of the Armed Services Medical
Materiel Coordination Committee, it came under complete control of the
Army in June 1962 as a subordinate element of The Surgeon General's
Research and Development Command. USAMERDL through the years continued
to develop and improve upon medical materiel peculiar to the needs of
the Armed Forces.

Established in 1946 by the Army Medical Service, the former USAMBRL
was originally known as the Army Hand Laboratory, and later changed to
Army Prosthetics Research Laboratory (APRL). During the early years,
APRL research involved the development of new prosthetic devices.
Around 1955, the research effort became more diversified and included
the development of new surgical repair materials. With the expansion
of the mission to include internal body prosthetics, the name of the
laboratory was changed in 1963 to US Army Biomechanical Research
Laboratory.

The former USAMEERU was activated on 1 July 1972. USAMEERU repre-—
sented a major Army "first" in that its mission was to conduct
continuing environmental health engineering research in support of The
Surgeon General's responsibilities in air and water pollution control
and abatement.
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Today, USAMBRDL's facilities are housed in five separate buildings
on Fort Detrick with total floor space exceeding 100,000 square feet.
In addition, the laboratory maintains a small technical coordinating
office at Aberdeen Proving Ground, Maryland (Edgewood area). Although
geographic separation tends to isolate functions and stretch communica-

tion lines, laboratory personnel have proved resourceful in minimizing
these problems,

With the exceptions that USAMBRDL no longer performs research in
the area of prosthetic devices or surgical materialsfand there is much
greater emphasis on pest management research, current missions can be
traced back to the original three laboratories. Not surprisingly, these
missions reflect a highly interdisciplinary staff and the need for a
responsive and flexible management structure. Current missions are as
follows:

Conducts in-house and extramural research, development and acquisi-
tion of medical, dental and pest management materiel on a continuing
basis for the Army and on an as required basis for the Navy and Air Force.
This includes managing the developer's portion of the AMEDD materiel life
cycle and product improvement program,}coordinating an integrated pest
management program, and constructing initial pilot prototypes, test models,
and producing limited quantities of medical materiel to support urgent
military requirements. :

Conducts comprehensive basic and applied research and management of
research contracts in support of all The Surgeon Geéneral's responsibilities
in environmental protection to include air, land and water pollution con-
trol and solid, hazardous/toxic wastes and pesticide disposal; and occu~
pational health associated with exposure to chemicals.

To accomplish these missions, the laboratory is authorized 136 posi-
tions consisting of 21 officers, one warrant officer, 13 enlisted person-
nel, 93 general schedule civilians and nine wage grade civilians. In
addition, the personnel complement is enhanced through various cooperative
training programs with universities, colleges and other government agen—
cies. Professional disciplines represented in the organization include:

Aquatic Biology General Engineering
Biochemistry Graphic and Photographic Arts
Biomedical Engineering Microbiology/Virology
Chemical Engineering Mechanical Engineering
Computer Sciences Nursing

Dentistry Operations Research
Electronic Engineering Physiology

Engineering Crafts & Drafting Sanitary Engineering
Entomology Statistics

Environmental Science Toxicology/Pharmacology

Environmental Engineering Veterinary Pathology
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TITLE: Hazard Ranking and Allocation Methodology
FUNDING: PY _None , CY $9K and PY None

PROBLEM DEFINITION: To maintain and improve a systems analysis that pro-
vides a quantitative measure of the cost-effectiveness of proposed research
in the Munitions and Occupational Research Areas.

IMPORTANCE: This effort provides a basis for decisions on how to best use
limited RTD&E funds.

APPROACH: The systems analysis is a series of executable programs and data
files. The files are maintained with the most recent information that is
available on the subject matter at hand. The programs require information
in certain ways that differ from that available. In many cases, interpreta-
tion of data based on scientific judgment and philosophies is required.
These judgments and philosophies are often updated. The programs require
environmental models; and these are reviewed, and when appropriate, improved
models selected and incorporated into the system.

ACHIEVEMENTS: The systems analysis was converted from pure batch execution
via card submission to the WYLBUR source text editor/job scheduler. This
allows for speedier data file updates, job submissions and turn-around time.
A user's manual for WYLBUR operations was prepared. Current "risk" evalua-
tions made by the EPA to provide hazardous pollutant criteria (40 CFR 129)
have been reviewed and found easily incorporated in the system. A paper
was presented on the methodology at the 1979 Hazardous Material, Risk

Assessment Disposal and Management Conference in Miami Beach, FL in April 1979.

RELATIONSHIP TO CORE PROGRAM: Since the Munitions and Occupational Research
Areas are major spenders of limited RDTAE funds on contract, it is important
to have some meains of reasonably assuring that the research supported is more
cost-effective than other competing projects.
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7610 CONT DA | C. In-House
7. COMTRACT/GRANT 5. RESOURCES ESTIMATE | & PROFESSIONAL MAN YRS | B FUNDS (Iw housands)
& DATRS/RPFECTIVE: EXPIRATION: F"“"""
L 0T T2 H PISCAL 79 1 . ] 71
. TYPR: 4 AMOUNT: vean [FUNRERY
& KIND OF AWARD: f.CcUM. AMT. 80 ] . ] 50
9. RESPONSIBLE DOD ORGANIZATION [ [ 20. PERPORNING ORGANIZA TION [ j
wawe S Army Medical Bioengineering wawe® S Army Medical Bioengineering
roonesse ReSE2rch & Development Laboratory JResearch & Development Laboratory
" Fort Detrick, Frederick, MD 21701 ‘**"** Fort Detrick, Frederick, MD 21701
[PRINCIFAL INVESYIGATOR (Pumioh SSAN 1 U .S, Acedomic Inetietiony
REIPONSIBLE INDIVIOUAL NANE:® van der Schali (=38 W.H.
waAME: Albertson, J.N., Jr., COL veeesnone: (301) 663-7237; AUTOVOI 343-7237
TELEPHONE: ( 301 ) 663~ 2434; AUTOVON 343-2434 SOCIAL SECURITY ACCOUNY NUMBER:
1. GENERAL uSE [ASSOCIAYE INVESTIGATORS
Foreign Intelligence Hot Applicable wae: Broich, S.G.
: name; POC:DA

KEYPORDS (Proc BA » Soouriry :uuﬂcu,n c.:,

(U) Munitions; (U) Pesticides; (U) Aquatic Toxicology; (U) Hazardous lMastes

23. TECHNICAL OBIECTIVE,® 24 APPROACNH, 28 PROGALSS (Furnish individus! peregraphs ¢ by number. P tont of sach with Secwrily Clsesificetion Code.)
23. (L) To provide aquatic toxicity data required in conjunction with in-house and
extramural research related to munitions production.

24, (L) To conduct aquatic toxicity testing through comparative screening tests and
through generation of acute toxicity data; to evaluate state-of-the-art toxicity
testing methods to determine applicability to research requirements; to advance the
state~of-the-art in toxicity testing methods where research requirements cannot be
met with existing methods.

25. (U) 7810 - 7909. The toxicity testing laboratory was moved to a new location
during this time period. Construction of new culturing, holding, and testing
facilities has nearly been conpleted.
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DETAIL SHEET

TITLE: Screening of Munitions-Related Chemicals for Acute Toxicity to
Aquatic Organisms.

FUNDING: PY  $52K , CY  $71K and BY  $50K *

PROBLEM DEFINITION: This project is designed to provide data on the toxicity
of munitions-related materials to aquatic organisms. Short-and longer-term
tests with several species of fish and an invertebrate will be conducted under
static and dynamic water flow conditions. Effects on mortality and, in certain
tests, growth and reproduction will be recorded.

IMPORTANCE: Pollution control facilities at Army ammunition plants are
currently being upgraded. The type and extent of treatment required for
aqueous effluents will depend greatly on the toxicity of the effluent com-
ponents to aquatic life. Generation of this toxicity information will aid

in assessing the environmental hazard posed by the munitions-related materials
found in these effluents.

APPROACH: Preliminary screening tests include static, acute tests with fish
and an invertebrate. These are followed by dynamic (flow-through) acute tests.
Effects on the sensitive life stages of fish will be evaluated using a 35 day
embryo-larval test. Survivai, growth, and reproduction of an invertebrate

will be determined in a full life cycle test.

PEUYE T

ACHIEVEMENTS: New facilities were under construction during most of the year.
A new source of water was obtained for holding and testing of the animals.
Toxicant diluters and other necessary testing equipment were installed.

RELATIONSHIP TO CORE PROGRAM: This work is based on a request by the US Army :
Materiel Command for information relating to the design of waste treatment
facilities. Measurements of the toxicity to aquatic organisms of various com-
ponents of a waste effluent are an important part of the data base required for
the design of proper waste treatment techniques.
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RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY

V. AGENCY ACCESSION® [2. DATE OF SUMMARY® REPORY CONTROL 2YNOOL

DA OB 6230 7910 01 DD-DR&E(AR)636
5. DATE PREV SUMRY [4. KIND OF SUNMMARY 8. SUMMARY SC [Xad 8. wORK IICUMTY‘ 7. RIOQAD‘“G‘ A DISO'N INSTR'N 3% SPECIFIC OATA - . CEVEL OF SUW
78 10 01 |D. CHAIGE u v A HL ]jx‘i";::"”(j‘:,“' I o voux ey
19. NO./CODES:® PROGRAM ELEMENT PROJECT NUMBER ' TASK AREA NUMBER WORK UNIT NUMBEN
o PRINARY 027207 3E162720A835 00 / APC FE96
b. CONTRIBUTING
Pexsocmenxes [CARDS 1141

13. TITLE (Precode with Securily Claastiication cm)Tu) Evaluation of Fi

J007800 Hygiene and Sanitation; 003300 Chemica

|0perational Hastes from Army Pest Management Programs
12. SCIENTIFIC AND TECHMNOLOGICAL AREAS

ltration Techniques for Disposal of

1 Engineering; 003400 Civil Engineering

3. START OATE T4 C3VINATED COMPLETION DATE 76 JUNDING AGENCY 16. PERFORMANCE METHOO
7710 8009 DA | C. In-lHouse
'7- CONTRACT/GRANTY 18. RESOURCES ESTIMATE | & PROFESSIONAL MAN YRS | b PUNDS (v Sousands)
& OaTes/xrrEcTIVE: EXPIRATION: PR
& nunsER:® PIscCAL 79 ] . 0 29
e Tyer: & AwOUNTY: vean [TURNERY
& KIND OF AWARD: f.CUM. AMY. 80 0.0 00
19, RRIPONSiBL € DOD ORGANITATION I ‘15 PERFORNING ORGANIZA TION I—

sswe  US Army Medical Bioengineering
Research & Development Laboratory

soomuss:® Foprt Detrick, Frederick, MD 21701

RESPONSIBLE INDIVIDUAL

NAME: Albertson, J.N., Jr,, COL

waes US Army Medical Bioengineering
Research & Development Laboratory
jroomes*Eort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (Pumioh S5AN If U3, Acodonis Inetimvtian)
nang:® Den,n'is, H.H.
veueenone: (301) 663-2036; AUTOVOH 343-2036

SOCIAL TY A '] "

recersone: (301) 663-2434; AUTOVON 343-2434

. GENZRAL ust

Foreign Intelligence Not Applicable

ASSOCIATR INVESTIGATORS

nANE: KOby] inski, E Al
waue: POC:DA

K EYPORDS (Prec EACH with So

eocifeetin =@ (U) Hazardous Vastes; (U) Filtration; {U) Pesticide
lastes; (U) ¥aste Treatment; (U) Water Treatment

3. TECHNICAL OBJECTIVE,® 18 APPROACKH, I8 PROGAESS (Pumish individust aph.

4 by mumber, p

systenm.
this data we will gva]uate the performance of
25. (u) 7809 - 7909.
a Tevel of 1200 mg/1 total pesticide has been

or baygon (below 1 ppm). Chlordane was found
that of the input concentration. Aeration of

leaching at pH 4.0.
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23. (U) To evaluate the use of filtration/adsorption techniques for treatment of
wastes generated by Army installation pest control facilities.

24. (U) The filtration/adsorption system will be taken to Fort Eustis, VA and set up
within the new Fort Eustis Pest Control Facility for on-site testing.
the Fort Eustis Facility will be collected, stored and treated by the carbon adsorption
Effluent samples from each carbon column will be collected on-site and

analyzed at Fort Detrick's Environmental Protection Research Division Laboratory.

Laboratory tests of the carbon filtration system are complete.
A recipe wastewater containing diazinon, dursban, malathion, baygon and chlordane at
wastewater may be treated and the effluent will show no diazinon, dursban, malathion

nated solvents from wastewater did not improve performance of the adsorption systen.
Prelirminary leaching tests of spent carbon indicate a very slow rate of pesticice

text of sach with Socieily Classificotion Code.)

llastewater from

From
the absorption system.

tested. Five-hundred gallons of such a

in the effluent at concentration near
the wastewater to remove volatile chlori-

DD,2%.1498

AND 1408-1. ) MAR ¢80 (FOR ARMY USE! ARE
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DETAIL SHEET

TITLE: Evaluation of Filtration Techniques for Disposal of Operational
Wastes from Army Pest Management Programs

FUNDING: PY _ $27K , CY _ $29K and BY $64K

PROBLEM DEFINITION: To evaluate the use of carbon adsorption techniques
for treatment of wastes generated by Army installation pest control facilities. f

IMPORTANCE: The US Army operates pest control facilities at its installations
throughout the country. Federal Taw places the responsibility for safe dis-
posal of pesticides and pesticide wastes on the user - DA. As a result, the
Army is responsible for the safe disposal of the pesticide waste it generates.

o e AN S

APPROACH: The filtration/adsorption system will be taken to Ft Eustis, VA

and set up within the new Ft Eustis Pest Control Facility for on-site testing.
Wastewater from the Ft Eustis Facility will be collected, stored and treated

by the carbon adsorption system. Effluent samples from each carbon column

will be collected on-site and analyzed at Ft Detrick's Environmental Protection
Research Division Laboratory. From these data we will evaluate the performance
of the absorption system.

ACHIEVEMENTS: Laboratory tests of the carbon filtration system are complete. 1
A recipe wastewater containing diazinon, dursban, malathion, baygon and

chlordane at a level of 1200 mg/1 total pesticide has been tested. Five-
hundred gallons of such wastewater may be treated and the effluent will
show no diazinon, dursban, malathion or baygon (below 1 ppm). Chlordane
was found in the effluent at concentration near that of the input concen- 1
tration. Aeration of the wastewater to remove volatile chlorinated solvents
from wastewater did not improve performance of the adsorption system. Pre-
liminary leaching tests of spent carbon indicate a very slow rate of pesti- ;
cide leaching at pH 4.0. !

RELATIONSHIP TO CORE PROGRAM: This research is a part of the Army's evalua-
tion of health and environmental consequences of the disposal of hazardous
wastes and pesticides generated by military activities.
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RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA 0B 6182 | 79 09 30 DD-DR&E(AR)$36
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10. NO./CODES:"” PROGRAM ELEMENT PROJECT NUMBER 4 TASK AREA NUMBER WORK UNIT NUMBER

& PRiwAnY 62/2CA 3E162720A835 00 128 APC F638

V. CONTRIBUTING

somonnoow  |CARDS 1141

1. TITLE (P wich y C # Codo)®

(U) Evaluation of Unit Processes for Development of Army Reuse Standards and Criteria

12 scienmiric ano Teewvoroaicas areas®  (JO3300 Chemical Engineering; 003400 CiviT Engineering;
004200 Computers; 007800 Hygiene and Sanitation

T3, START DATE Te. EITIMATED COMPLEVION DATE T8 FUNDING AGENCY 16. PERAFORMANCE METHOD
7404 7909 DA | - C. In-House
17- COMTRACY. GRANT 5. RESOUNCES ESTIMATE | & PROPFESSIONAL MAN YAS | B FUNDS (e Swusands)
& DATES/EFFECTIVE: : EXPIRATION: W
b nuseEa:® ' FISCAL 79 ‘ ] . ] 76 ’
e Tyer: & ANOUNT: vean [CONNENY
& KIND OF awARD: f.Cum. AMT. 80 0.0 00
*ﬁiuuonsul DOD ORGANIZATION L "I *Fo PERFOAMMNG ORGANIZATION L T
j*s=*  US Army lHedical Bioengineering wawes  |JS Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory
roomess® Eort Detrick, Frederick, HD 21701 woomess®Caprt Detrick, Frederick, MD 21701
PRINCIPAL INVESTIGATOR (Pumieoh 334N If U.8, Acadomic Institution)
RESPONSIBLE INDIVIDVAL wang:® Peterman » B.W.
wauz: Albertson, J.N., Jr., COL vecernons: (301) 663-7207; AUTOVON 343-7207
veceewone:  (301) 663-2434; AUTOVOJ 343-2434 SOCIAL SECURITY ACCOUNT NUMBER: ;
1. GENEAAL uSE associaTE iInvestioaTons
' Foreign Intelligence Not Applicable wane:
Name: POC:DA

REYROROS (oSt RACK wif ey close “"'"“"(ULDrinking Ha ter; (Uz Wastewater Treatment; (U) Waste-
water Reuse; {(U) Water Quality; (U) Water Analysis; (U) Ozonation; (U) Reverse Osrosis
23. TECHMICAL OBJECTIVE.® 24 APPROACH, 25. PROGRESS (Pumieh individue! pace prophe by mumber. tont of ench with socurily Claesificotion Code.)
W 23. (U) Define and characterize unit processes for a treatment system to provide

(a) treatment for discharge or (b) non-consumptive reuse of certain wastewaters
generated in a field environment.

24. (U) Various unit processes to include microfiltration, ultrafiltration, reverse
osrosis, carbon adsorption and ozone oxidation will be evaluated to determine the

level of treatrent that must be provided for direct reuse of selected wastewaters. |
Currently shovier and laundry wastes are scheduled for evaluation; however, as other i
wastewaters are identified as having reuse potential, they will be included in the i
\ unit process evaluations.

25. (U) 781C - 79C9. Beginning in FY 79, the pilot-scale research facility support-
ing unit process evaluations is being maintained as a functional research area with
individual research efforts reported as separate work units.
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DETAIL SHEET

TITLE: Evaluation of Unit Processes for Development of Army Réuse
Standards and Criteria

FUNDING: PY $90K , Cv $76K and BY None

PROBLEM DEFINITION: To investigate the application of physical-chemical
processes to treat non-sanitary wastewaters for non-potable reuse in a
field environment. '

IMPORTANCE: Wastewater reuse has been suggested as a possible alternative
for supplying water for field operations in areas where potable water pro-
duction cannot meet demand or where long distances separate the water pro-
duction point and the point of use. The need for a certain degree of
mobility of units used in field operations is one that could be met by new
ultrafiltration and reverse osmosis membranes or by other physical-chemical
processes. If an acceptable wastewater reuse system could be developed,
potable water requirements and water transportation problems could be reduced.

APPROACH: Synthetic hospital wastes were treated with ultrafiltration,
reverse osmosis, microfiltration or ozone to assess the degree of treatment
afforded by each of the processes. Total Organic Carbon, Chemical Oxygen
Demand, Solids data, and specific organic concentrations were used to
differentiate between the process treatments.

ACHIEVEMENTS: Numerous processes were evaluated in the pilot plant prior

to termination of the laboratory's pilot reuse efforts. The project resulted
in the establishment of the pilot plant, as a unique capability within the
Army for studing wastewater reuse with state of the art processes.

RELATIONSHIP TO CORE PROGRAM: Evaluation of medical aspects of wastewater
reuse is a part of this laboratory's research under the Toxic Hazards of
Military Environments program.
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1. AGEMCY ACCESSION® [3. DATE OF SUMMARY® REPORT CONTROL SYNSOL
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OB 6937 79 09 30 DD-DRAE(AR)$36
S. OATE PREV SUM'RY | 4. KIND OF SUMMARY % SUMMARY SCTY® [8. WOAK SECURITY? [7. REGRADING® P DISB'W INSTA'M |Oh SPECIZIC DATA- |9, LEVEL OF SUW |
78 10 01 |H. TERMINATIGN U U NA NL Kives Clm | & vouar
10. ¥O./CODES:® PROGRAM ELEMENT PROJECT NUMBER  * TASK AREA NUMBER WORK UNIT NUMBER
& PAIMARY 162720A 3E762720A835 00 130 APC F630
% CONTRIBUTING :
DEXOOA MY CARDS 1141

{D.mu., gy ¢« (U) Chemical Characterization of Naters and Wastewaters for
evelopment of Army Standards and Criteria

12, SCIENTIFIC AND TECHNOLOGICAL AREAS®

007800 Hygiene and Sanitation; 003400 Civil Engineering

AR B Addid
V. STARY OATE 74 E3TIMATED COMPLETION DATE 6 FUNDING AGENCY 6. PEATORMANCE UETHOD

7311 7909 DA | C. In-House
|7 coRTRACTTaRART 15. RESOURCES ESTINATE | & PROFESSIONAL MAN YRS | B FUNODS (' Srousmnds)
o oaTesreecTive: EXPIRATION: FRITATIRE
b wunpEn:* PISCAL 7 9 2.0 1 46
e TYeR: d auounT: vean [FONNERY
& KIND.OF AWARD: f.CUM. AMT. 80 0 - 0 00
5. aEsronsisLE GO0 GRGANIZATION N T 0. PERPORMNG ORGANIZA TION T
waner  US Army Medical Bioengineering waes US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory
Jacomenss Fort Detrick, Frederick, MD 21701 woonmewsFOrt Detrick, Frederick, MD 21701
PRINCIFAL INVESTIGATOR (Pumish SSAN I U.5. Acodomie [hotitvtion)
RESPONIIBLE INDIVIDUAL nang:® Hoke s S.H.
wame: Albertson, J.N., Jr,, COL revesnone:(301) 663 2036 AUTOVON 343-2036
vYRLEPHOME: (30] ) 663- 2434; AUTOVON 343-2434 socIAL TY A
[P GEnEnaL use ASSOCIATE INVESTIGATORS
Foreign Intelligence Hot Applicable =aue:COOper, W.J.

waAmE: POC:DA
WEYRORDS (1vacdt BaCH & whemeTn % ((]) Sanitary Engineering; (U) Recycle; (U) Wastewater

Treatment; (U) Hater Quatity; (U) Hater Ana]ys1s

3. TECHMICAL ORJECTIVE,® 24 APPROACH, 28 PROGRESS (Fumish individus! @ by number. p tent of each with Socurlly Classificatian Code.)

23. (U) To provide water analyses in support of contracts and in-house research on
the development of standards and criteria for water treatment, wastewater reuse and
treatment by field Army units.

24. (U) Use automated colorimetric methods for ana'lysis of common water quality
parameters. Develop in-house capability for measuring trace concentrations of
organics in waters by fluorimetric and gas chromatographic methods.

25. (U) 7810 - 7909. This function has been transferred to a Water Chemistry Labora-
tory for support of in-house and contract research requiring water analyses. Specific
research efforts and methods developments will be reported under other on-going or new
work units.
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DETAIL SHEET

TITLE: Chemical Characterization of Waters and Wastewaters for Development
of Army Standards and Criteria

FUNDING: PY _ $79K » CY __ §146K and BY None

PROBLEM DEFINITION: To provide methods for water analysis in support of
in-house or extramural research dealing with the development of standards
and criteria for water treatment, wastewater reuse, or treatment of waste-
water for discharge.

IMPORTANCE: Research being conducted in the area of water and wastewater
assessment and treatment requires the application of existing, or develop-
ment of new, analytical methods.

APPROACH: Utilize automated colorimetric methods for measurement of common
water quality parameters. Develop in-house methods for measuring trace
concentrations of organics in water by fluorimetric and gas chromatographic
means.

ACHIEVEMENTS: This research effort has provided analytical methods for
studies of the aquatic toxicity of munitions compounds, phosphorus and
nitrogen removal using rotating biological contactors, and the effect of
low-level lime addition in the anaerobic digestion of sludges. Specific
analytical methods and research results have been reported under those
work units.

RELATIONSHIP TO CORE PROGRAM: This function has been transferred to a
Water Chemistry Laboratory for support of in-house and contract research
requiring water analyses. Specific research efforts and methods develop-
ments will be reported under other on-going or new work units.
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007800 Hygiene and Sanitation; 008700 Laboratories, Test Facilities and Test Equipment

TS START OATE 7% E3TINATED CONPLETION DATE TS PUNDING AGENCY 6. PERFORMANCE WETWOD ]
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e Tver: & AMOUNT: vean [CURNERY

& KIND.OF AWARD: f.CUM. AMY. 80 0 . 0 00
%, RE3roRTIBLT GOD ONGANIZATION [ I 20. PERFORMING ORGANIZATION
fuauer - S Army Medical Bioengineering waes  US Army Medical Bioengineering

Research & Development Laboratory Research & Development Laboratory

soomens® Eort Detrick, Frederick, MD 21701 sooness:* Fort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (Pumish SSAN I U.S. Academic Inetitution)

RESPONSIBLE INDIVIOUAL nANE:® ooper, 1ol o
NANE: A]bertson, J.N. N Jdr. ’ coL TELEPHONE: (30]) 663"7207; AUTOVON 343-7207
reemone. (301) 663-2434; AUTOVON 343-2434 e scoaomr mamin

21, GEnERAL USE A IATE INVESTIGATORS
Foreign Intellicence Not Applicable ::L Vade, C.W.R.

POC:DA

YL RETVORDS P resde B TR S TR et SN T
(U)_Bromine; {(U) Chlorine; (U) {odine; U) Combined ChTorine; Test Kit

23. TECHMICAL OBIECTIVE,® 24 APPROACH, 2% .8 (F by number. Procede tont of soch with gocurily Classification Coss ;
23. (L) To modify the FACTS procedures for use in determination of combined available
chlorine, ozone, bromine and chlorine dioxide; and to assist USAMERADCOM in the prod-
uct improvement program for the Army FACTS field test kit for free available chlorine
(FAC). The need for an improved test for FAC is uniquely military since military
water supplies vary much more widely than civilian water supplies, resulting in a
wider spectrum of interferences and a wider range of required chlorine dosages;
military equipment must be capable of operating over a wider range of conditions than
civilian equipment; and military tests must be simple enough to require a minimum
: of operator training. Ozone, bromine and chlorine dioxide are potential alternatives
to chlorine for use in disinfection of military water supplies. 0Ozone oxidation is
being considered as a unit process for the treatment of medically unique wastes from
Army Field Hospitals.

 eemm—

24, (U) The FACTS Procedure will be tested for its ability to determine ozone, com-
i bined chlorine, bromine, and chlorine dioxide in water. The stoichiometry of the
color reactions will be determined and FACTS procedures will be developed for these

compounds.

25. (U) 7809 - 7909. A method has been developed for improving the quality of
2-propanol for use as the solvent in the FACTS procedure. The technique used carbon
adsorption, either in a column or batch. A final report is in preparation. Hach
Chemical will be manufacturing FACTS test procedures for comerical purchase.
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DETAIL SHEET

TITLE: Development of Improved Field Test Procedures for Determining
Chemical Disinfection Residuals in Aqueous Solutions

FUNDING: PY $35K  , CY $53K and BY _ None

PROBLEM DEFINITION: To develop a new test procedure for determining
chlorine (disinfectant) residuals in aqueous solutions and to extend the
procedure to alternative disinfectants used by the Army.

L st ot AR & G 8

IMPORTANCE: The current Army approved test for chlorine residuals, the
DPD procedure, has been shown to be inadequate for determinations of free
chlorine residuals in the presence of combined residuals. Combined resid-
uals are considerably less effective than a free residual as disinfectants
and therefore a substantial health risk is associated with using DPD.

APPROACH: The free available chlorine test with syringaldazine (FACTS)

has been developed. This procedure is specific for free residuals in the
presence of combined residuals. This test is presently not commercially
available and therefore the acceptance of this procedure is limited.
Commercial availability is projected by 2nd quarter FY8C. After testing, the
test procaedure will be submitted for Army acceptance.

A ity s

ACHIEVEMENTS: An updated survey of methodology was presented, "Measuring
Disinfectant Residuals" by K.E. Longley, J.D. Johnson, E.P. Meier and

W.J. Cooper before the Water Quality Technology Conference VI at Louisville,
KY, December 3-6, 1978. In addition commerical test kits are being manu-
factured by Ames Chemical, Elkart,IN and Hach Chemical, Loveland, CO.

RELATIONSHIP TO CORE PROGRAM: The Army has unique requirements for mea-
suring disinfectant residuals in field sanitation and has lead in the
field of disinfection for many years.
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23. (U) To develop chemical methods for the detoxification of military standard
crganophosphorus and carbamate pesticide formulations and to evaluate the practicality
and health and environmental effects of disposal of the detoxified material. The
magnitude of the pest management program conducted annually by DA and the large stock
of pesticide wastes generated by this program make the requirement for this effort in
pesticide disposal unique to DA, Federal Law places responsibility for safe disposal
on the User -- DA, :

24, (U) Laboratory studies will be conducted to develop chemical methods for complete
degradation of the pesticide in each formulation. Health and environmental effects

of disposal of the resulting reaction mixtures will be evaluated using data from the
literature for known or suspected toxicity of the reaction products to mammals and
aquatic biota and by conducting aquatic bioassays on the reaction mixtures and iso-
lated reaction products.

25. (U) 7810 - 7909. Research on this work unit has been documented in an in-house
technical report: USAMBRDL TR 7611, Noverber 1976, "Chemical Degradation of Military
Standard Formulations of Organophosphate and Carbamate Pesticides. I. Chemical
Hydrolysis of Diazinon," AD A036051. A second in-house technical report on the
degracation of diazinon by NaOCl is in preparation. Two manuscripts have been pub-

lished and @ third is in press. .
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DETAIL SHEET

TITLE: Development and Evaluation of Methods for the Chemical Disposal
of Military Standard Pesticides

FUNDING: PY  $119K , cY $67K  and BY None

PROBLEM DEFINITION: To develop chemical methods for the detoxification of
military standard organophosphorus and carbamate pesticide formulations and
to evaluate the practicality and health and environmental effects of disposal
of the detoxified material. The magnitude of the pest management program
conducted annually by DA and the large stock of pesticide wastes generated
by this program make the requirement for this effort in pesticide disposal
unique to DA.

IMPORTANCE: DA operates pest control facilities at its installations through-
out the country. Federal law places the responsibility for safe disposal of
pesticides and pesticide wastes on the user - DA. As a result, the Army is
responsibie for the safe disposal of the pesticide waste it generates.

APPROACH: Laboratory studies will be conducted to develop chemical methods
for complete degradation of the pesticide in each formulation. Health and
environmentzl effects of disposal of the resulting reaction mixtures will be
evaluated using data from the literature for known or suspected toxicity of
the reaction products to mammals and aquatic biota and by conducting aquatic
bioassays on the reaction mixtures and isolated reaction products.

ACHIEVEMENTS: This research has been documented by the following journal pub-
lications: (1) Dennis, W.H., E.P. Meier, W.F. Randall, A.B. Rosencrance and
D.H. Rosenblatt, Degradation of Diazinon by Sodium Hypochlorite. Chemistry
and Aquatic Toxicity, Environ. Sci. & Technol., 13, 594-598 (1979); (2) Meier,
E.P., W.H. Dennis, A,B. Rosencrance, W.F. Randall, W.J. Cooper and M.C. Warner,
Sulfotepp, A Toxic Impurity in Formulations of Diazinon, Bull. Environ. Contam.

Toxicol., 23, 158-164 (1979); (3) Acute Toxicity of Dechlorinated DDT, Chlordane

and Lindane to Bluegill (Lepomis macrochirus) and Daphnia magna, Bull. Environ.
Contam. Toxicol.,21, 849-854 (1979); (4) Dennis, W.H., A.B. Rosencrance, W.F.
Randall and E.P. Meier, Acid Hydrolysis of Military Standard Formulations of
Diazinon, J. Environ. Sci. Health - Part B, in press; (5) "Chemical Degrada-

tion of Pesticides" by W.H. Dennis, to be published in the Proceedings of 23rd

Meeting of Collaborative International Pesticides Analytical Council; (6) Dennis,

W.H., E.P. Meier, A.B. Rosencrance, W.F. Randall, M.T. Reagan and D.H.
Rosenblatt, Chemical Degradation of Military Standard Formulations of Organo-
phosphorus and Carbamate Pesticides. II. Degradation of Diazinon by Sodium
Hypochlorite, US Army Medical Bioengineering Research and Development Labora-
tory, Ft Detrick, MD., TR 7904, Dec. 1979.

RELATIONSHIP TO CORE PROGRAM: This research is part of the Army's evaluation

of health and environmental consequences of the disposal of hazardous wastes and

pesticides generated by military activities.
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23. (U) Provide Advanced Wastewater Treatment (AUT) technology applicable to US Army

wastewater treatment plants so that NPDES permit 1imitations under PL 92-500 can be w

met. Design criteria will be established for selected processes with initial emphasis

on organic loading rates and nitrogen removal procedures. Evaluation of phosphorus
removal techniques and the processing of the resultant chemically treated effluent are
considered in relation to upgrading existing waste treatment facilities. The appli-

cability of combining carbon and nitrogen oxidation processes will be evaluated to
determine its impact on upgrading US Army wastewater facilities.

24. Pilot-scale studies will be conducted on selected advanced wastewater treatment
processes and problems, Euphasis will be placed on upgrading existing facilities,
rather than attempting to develop processes and procedures for totally new treatment
plants. The goal will be to satisfy NPDES permit limitations for designated pollut-
ants, as opposed to attempting to obtain design criteria for extremely low pollutant
levels. Laboratory and bench-scale studies will be conducted in support of pilot
scale operations.

25. (U) 7810 - 7909. The final report on "RBC Process for Secondary Treatment and
Hitrification Following @ Trickling Filter" is being completed. The draft final
report on recarbonation of high plk wastewaters by the RBC process is in preparation.
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DETAIL SHEET

TITLE: Development and Evaluation of Criteria for Advanced Wastewater
Treatment Processes at Military Installations

FUNDING: PY $150K , CY $186K and BY $71K

PROBLEM DEFINITION: To evaluate phosphorus removal techniques and pro-
cessing of the resultant chemically treated effluent and chemical sludges
produced. The applicability of combining carbon and nitrogen oxidation
processes will be evaluated to determine its impact on upgrading US Army
wastewater facilities.

IMPORTANCE: The importance of this work lies in the realization of
optimizing wastewater treatment processes through combining chemical/
physical treatment technologies with biological processes. The goal is
to improve the overall plant efficiency with minimal construction. Com- '
bining low-level 1ime treatment processes for phosphorus removal followed
by biological recarbonation not only allows for phosphorus concentrations
to meet effluent limitations, but also enhances nitrification.

APPROACH: Pilot-scale studies will be conducted on selected advanced waste-
water treatment processes and problems. Emphasis will be placed on upgrading
existing facilities, rather than attempting to develop processes and pro-
cedures for totally new treatment plants. The goal will be to satisfy

NPDES permit limitations for designated pollutants, as opposed to attempt-
ing to obtain design criteria for extremely low pollutant levels. Labora-
tory and bench-scale studies will be conducted in support of pilot scale
operations.

ACHIEVEMENTS: Two technical reports have been published: (1) "Phosphorus
Removal in a Pilot Scale Trickling Filter System by Low Level Lime Addition
to Raw Wastewater", R.D. Miller, R.S. Ryczak, and A. Ostrofsky. Tech
Report 7901, AD A065041. (2) "Rotating Biological Contactor Process for
Secondary Treatment and Nitrification Following a Trickling Filter", R.D.
Miller, C.I. Noss, A. Ostrofsky, and R.S. Ryczak. Tech Report 7905,

AD AQ74172.

A third technical report is being written entitled "Rotating Biological
Contactor Process for Secondary Treatment and Recarbonation Following
Low-Level Lime Addition for Phosphorus Removal". This research is being
presented in a paper entitied "Recarbonation of Wastewater Using the
Rotating Biological Contactor", C.I. Noss, R.D. Miller and E.D. Smith.

RELATIONSHIP TO CORE PROGRAM: An agreement between USAMBRDL and USACERL

has been established such that existing equipment and expertise can be
used effectively in solving Army waste treatment problems.

24




1. Acgmcy accession® [2. DATE OF sunwanY® REPORT CONTROL 2YNBOL

RESEARCH AND TECHMOLOGY WORK UNIT SUMMARY

DA OA 6949 |79 09 30 DD-DR&E(AR) 36
L DAYE PREV SUM'AY |4. KIND OF SUNMARY $. SUMMANY ’CTY‘ 4. WOAK !!CUMTW Y. IIONANNG‘ e DIBR'N INSTR N ':ul::‘ccl::’cno‘ATQ"' [#. LEVEL OF guM
78 10 01 |K. COMPLETIOf U u NA HL D ves Dwo | & vonewar
10. NO./CODES:* PROGRAM ELERENT PROJECT NUMBER : TASK AREA NUMBER WORK UNIT NUMBER
< rrmany 62720A 3E162720A835 00 139_APC F639
b. COKTRIBUTING
exsmnene  |CARDS 114F .

11. YITLE (Precode with Securlly Closellicotion Code® U Me
Analysis of Low Level Hi]itgr} Pof?

12. SCIENTIFIC AND TECHNOLOGICAL ARLAS®

007800 Hygiene and Sanitation; 008000 Industrial Processes; 012100 Organic Chemistry

TS START GATL Te €3TIMATEO CONPLETION DATE T8 FUNDING AGENCY 16. PERFORMANCE METHOO
! n7u”7307 7909 DA | C. In-House
) RACT/GRANT 18. AESOURCES ESTIMATE | & PROFESSIONAL MaN YRS | B FUNDS (1n heusands)
B & DAYRS/EPFECTIVE: EXPIRATION: i
i & nuupER:® FISCAL 79 0 - 8 03
! c Yvee: 4 AMOUNT: vean [CUNNENY
& KIND OF AVARD: f.CUM. AMT, 80 0.0 00
T 19. RESPONSIBLE DOD ORGANIZATION L I 20. PERPOAMING ORGANIZA TION L [
* ; wawe®  JS Army Medical Biocengineering wae* S Army Medical Bioengineering
; ‘Research & Development Laboratory Research & Development Laboratory
{ roome" Fort Detrick, Frederick, MD 21701 reem’Fort Detrick, Frederick, MD 21701
: (PRINCIPAL INVESTIGATOR (Pumiah SSAN i U.S. Acadomis Inetioution)
t RESPOMSIBLE INDIVIOUAL uaAng:® Barkley, J.d.
‘ wANE: Albertson, Jd.H., Jr., COL nu»uoul:(30]) 663-2036; AUTOVOHN 343-2036
, veceswone: (301) 663-24343 AUTOVON 343-2434 SOCIAL SECUMTY ACGOUNT WuMBER
[21. GENERAL uSE ASSOCIATE INVESTIGATONS
Foreign Intelligence liot Applicable waue:
NAME: POC:DA

KEVSORGS (Froceds BacH w1 ey ot 30 VN 11 tary Unique Pollutants; (U) Analysis of

Pollutants; (U) Identification of Pollutants; (U) Pesticides; (U) Carbamates
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23. (U) To develop methods for the analysis of recognized militarily relevant low-
level pollutants and pesticides and to characterize and analyze previously undefined
pollutants arising from military munitions manufacture and pesticide operations.
These methods would be used by USAEHA and other OTSG operational elements and muni-
tions plant operators to survey or monitor specific pollutant discharges.

24, (U) Methods will be developed for the routine determination of selected low-level
pollutants in water or soil., Pollutant by-products and breakdown products in water,
air or soil will be isolated, characterized, and quantified. Where necessary, sensi-
tive methods will be devised to detect them at significant concentrations.

25. (U) 7810 - 7909. A draft final report has been completed on a sensitive automated
method for the analysis of nitrocellulose in water. An extraction procedure and a high
pressure 1iquid chromatographic (hplc) method for the carbamate pesticides carbaryl and
propoxur and their major degradation products, 1-naphthol and isopropoxyphenol, was
developed. The extraction procedure was only 60 percent efficient but was specific

for the compounds of interest. The reverse phase hplc method was capable of detecting
the four compounds in the sub-part per million range, with relative sensitivities
decreasing from 1-nephthol to propoxur. A draft report is being prepared.
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DETAIL SHEET

TITLE: Methods Development for the Characterization and Analysis of Low-
Level Military Pollutants

FUNDING: PY $36K , CY $3K and BY None

PROBLEM DEFINITION: To develop methods for the analysis of recognized
militarily relevant low-level pollutants and pesticides and to characterize
and analyze previously undefined pollutants arising from military munitions
manufacture and pesticide operations. These methods would be used by USAEHA
and other OTSG operational elements and munitions plant operators to survey
or monitor specific pollutant discharges.

IMPORTANCE: Ennvironmental or Occupational Health research depends heavily

on the availability of highly sensitive analytical methods for identification
of low-level pollutants.

APPROACH: Methods will be deveinped or adapted for the determination of
selected low-level pollutants i soil and water. Degradation products and
secondary pollutants arising from munitions manufacture or pest control
operations will be isolated, identified, and quantified. Where necessary,

sensitive methods will be devised to dete$t these substances at significant
levels.

ACHIEVEMENTS: A draft final report has been completed on a sensitive auto-

mated method for the analysis of nitrocellulose in water. An extraction pro-
cedure and a high pressure liquid chromatographic (hplc) method for the carbamate
pesticides carbaryl and propoxur and their major degradation products, 1-napthol
and isopropoxyphenol, was developed. The extraction procedure was only 60 per-
cent efficient but was specific for the compounds of interest. The reverse

phase hplc method was capable of detecting the four compounds in the sub-part

per million range, with relative sensitivities decreasing from 1-naphthol to
propoxur. A draft report is being prepared.

RELATIONSHIP TO CORE PROGRAM: Sensitive analytical methods are required to

satisfy various research needs in this laboratory's Environmental Quality
Technology program.
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23. (U) To evaluate US Army free available chlorine (FAC), disinfection criteria for
fixed installation and field water supplies. The requirement for safe water supplies
worldwide, under extreme chemical, microbiological and physical conditions makes this
problem military unique. Pathogenic organisms must be eliminated from the treated
viaters to provide assurance that the waters will not cause infectious disease,

24, (U) Literature on chlorine disinfection will be reviewed to determine if previous
inability to distinguish FAC from other forms of available chlorine may have overesti-
mated current military requirements. Species of FAC at various temperatures and pH
will be examined for their capability to disinfect typical fecal-borne bacteria,
viruses and protozoa in various waters over a standard 30 minute contact period,
Actual field and fixed installation treated potable waters from various raw water
sources will be evaluated to determine if any interference in rates of disinfection
occur,

25. (U) 7810 - 7909. Disinfection studies of E. coli, f2 coliphage, poliovirus I,
and R. rubra (yeast) in synthetic "worst case" water containing 5 color units, 5 JTU

bentonite and 250 mg/1 Ca+2 at pl 9 and 6°C are complete. Results indicate no change
Tron baseline values for E. coli and R. rubra as long as FAC were maintained by the
addition of extra chlorine. However, an 80% rate increase for f2 virus and an
approximately 20% one for polio was seen over the baseline rate, even when the
chlorine demand of the water was not accounted for. This was undoubtedly due to the

presence of Ca*z, which, at pH 9, increases the disinfection rate of f2 by >90% and
of polio by >80% over baseline values. This work will he continued under the field
sanitation and water program for FY 80 and beyond.
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DETAIL SHEET

TITLE: Evaluation of disinfection criteria

FUNDING: PY $82K » CY __ $136K and BY None

PROBLEM DEFINITION: To evaluate the adequacy of current free available
chlorine disinfection criteria for fixed installation and field water supplies.
To examine and compare the disinfection rates of indicator organisms and patho-
gens of concern in various natural waters. To investigate and expand knowledge
of the mechanisms of chlorine disinfection on the more resistant microbiological
species.

IMPORTANCE: The US Army must provide "safe" drinking water for personnel both
in the field and at Army-operated installations. Present Army criteria of
chlorine disinfection have been found contradictory between several documents.
The criteria were chosen without much regard for specific water and environ-
mental conditions. If conditions are not specified, water may be either over
or under-chlorinated, resulting in the production of possibly carcinogenic
organohalides in the first case or the survival of pathogenic viruses in the
second. Development of specific criteria for various types of natural water
is therefore of prime importance to the Army.

APPROACH: Disinfection rates of standard indicator organisms have been
determined in hyperpure water and synthetic hard, organically-polluted and
turbid waters under varying conditions of pH and temperature. Studies were
done in "worst case" water containing all the above jnterferences. Rates
were determined for standard organisms at pH 9 and 6 C. Ultimatrly, field
pathogens and natural waters will be tested.

ACHIEVEMENTS: Work with disinfection of synthetic hard water containing
cations were completed. Results indicated no change in disinfection kinetics
from normal for bacteria and R. rubra at any pH. However, at pH9, both f
and polio viruses were inactivated faster when a divalent cation (Mg+2,Ca+2)
were present. Monovalent cations (Na, K) did not induce this effect. For
poliovirus the rate increase was approximately 30%, for f2 coliphage it was
>905. Disinfection in turbid water was completed as was disinfection of
"worst case” water. Results indicated no change in disinfection rates for
bacteria, viruses and yeast as long as the specified chlorine residual was
maintained. The exception to this was with the viruses at pH 9, where the
presence of the divalent cation induced increased rates. Disinfection of
Coxsakievirus A9at pH 5 and 6°C revealed the occurrence of the same 2-stage
rate anomaly found for poliovirus I.

RELATIONSHIP TO CORE PROGRAM: Research in disinfection provides a possible
means of reducing the effects of chlorination on the environment as well as
providing the soldier with safe water to drink. By doing so, this research
is an integral part of the environmental program and the health effects
research of the Army. !
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3. TECUNICAL OBIECTIVE.® 34 APPAOACK, 28. PROGAESS (Pumieh individual p tont of sach with Secwity Claesifisation Code.)

23. (U) To study health effects associated with renovation and reuse of wastewater
in both potable and non-potable military applications, and to develop criteria upon
which standards of quality for such renovated waters can be based.

24, (U) Identify the known or predictable components of wastewaters generated at
military installations and field facilities where water reuse may be required. Review
the literature concerning acute and long-term health effects of ingestion of the
identified components in potable water and the ocular and dermal effects in the case
of nonpotable body contact applications such as laundry, bathing and recreational uses.
Document the available knowledge, identify areas in which the necessary information is
lacking, and recommend specific studies to obtain that information. Maximum use will
te made of existing standards, rationales and health effects data, and the recommended
criteria will be based upon the uses of the renovated wastewaters, the duration of
exposure, the population exposed, and the military mission involved. Advice and
recomrendations will be sought from the National Academy of Sciences, and coordination
will be maintained with interested government agencies and professional organizations.

25. (U) 7810 - 79M9. Two efforts were completed in this period, one for developrent
of a management plan for water quality criteria, and one for identification of com-
ponents and review and evaluation of treatability and health effects data related to
reuse of field shower and lTaundry waters. Although this work unit is being terminated,
the effort of management and coordination of the criteria development program will be
included in the field sanitation and water program for FY 8C and beyond.

29
® A vailodle 1o contreciors u; orf, hnoro_annl
DD FORM 1498 PREVIOUS EDITIONS OF THIS FORM ARE OBSGLETE. DD FORMS 1408A. | NOV @8
1MAR 09 AND 1499-1. § MAR ¢8 (FOR ARMY USE! ARE OBSOLKTE




- ——————

‘h_ﬂma;a-mnnm!nﬁﬁﬁﬁv*‘**

DETAIL SHEET

TITLE: Development of Criteria for Wastewater Reuse Standards

FUNDING: PY $20K , CY $24K and BY None

PROBLEM DEFINITION: The Army and the other US military services will need
water quality criteria for any planned reuse of wastewaters that involves
human contact and thus may have an adverse effect upon humans. Many of the
anticipated uses of reclaimed wastewater are unique to the military; there-
fore the military cannot depend upon other agencies to develop water quality
criteria for military reuse.

IMPORTANCE: Adequate water supplies may be difficult to obtain in many areas
of the world where US forces may be deployed, and resort may be made to direct
international reuse of wastewaters in order to conserve valuable water supplies
and relieve demands upon transportation assets. The surgeon is responsible for
sanitary supervision of water supplies. In order for him to perform that mis-
sion, a data base and methodology must be developed which will provide a means
of deriving water quality criteria to preserve the health and effectiveness of
the soldier when wastewater reuse becomes necessary.

APPROACH: This work unit consists of coordinating with the US Air Force and
Navy in establishing needs and priorities for reuse water quality criteria,
technical management of extramural research efforts to meet the established
goals, and coordination with other government agencies, consultants, profes-
sional organizations and the National Academy of Sciences to assure the
scientific validity and acceptability of the criteria development program.

ACHIEVEMENTS: Coordination has been established and maintained with the US
Air Force Engineering and Service Center, Tyndall AFB, FL and the US Navy
Civil Engineering Laboratory, Port Hueneme, CA. Two extramural efforts have
been completed: Culp, R.L. "Water Quality Criteria for Specific Military
Reuse Applications" Culp, Wesner, Culp, Sacramento, CA, June 1979, and
Cogley, D.R., W. Foy, W.G. Light, M. Mason and J.C. Eaton, "Evaluation of
Health Effects Data on the Reuse of Shower and Laundry Waters by Field Army
Units" Walden Div., Abcor, Inc. Wilmington, MA, April 1979. A third effort
was initiated: "Development of Data Base Requirements for Human Health Based
Water Quality Criteria for Military Recycle/Reuse Applications" A.D. Little,
Inc., Cambridge, MA. Papers were presented at the Water Reuse Symposium,
25-30 March 1979: T.E. Cody, V.J. Elia, C.S. Clark, R.T. Christian, "Inte-
grated Use of Bioassays and Chemical Analyses to Evaluate the Quality of
Reuse Water"; D.R. Cogley, J.C. Eaton, “Evaluation of Health Effects Data
on the Reuse of Shower and Laundry Waters by Field Army Units"; W.J.Cooper,
J.C. Eaton, B.W. Peterman, "Wastewater Reuse Program at the US Army Medical
Bioengineering Research and Development Laboratory."

RELATIONSHIP TO CORE PROGRAM: Evaluation of medical aspects of wastewater
reclamation and direct reuse within fixed and field dilitary facilities is
a recognized requirement in the Toxic Hazards of Military Environments re-
search program of this Laboratory.
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23. (L) To conduct an engineering evaluation of the field surgical sink to determine
feasitility of conducting a product improvement program or a need for a new product
design to eliminate field complaints.

24, (U) Prepare a testing protocol based on accrued field complaints, conduct an
in-house evaluation and prepare an engineering evaluation report so that a proper
course of future action can be determined.

25. (U) 7810 - 7909. Engineering evaluation of the subject equipment has uncovered
several previously unknown flaws which seriously impact reliability. A plan for
corrective action has been developed which involves a "quick-fix" for units now in
the field and a more comprehensive design adjustment that may be applied to depot-
stored units and will also apply to new procurements.
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DETAIL SHEET
TITLE: Sink, Surgical Field

FUNDING: PY - $2K, CY - 15.1K, BY - 10K

PROBLEM DEFINITION: Numerous complaints from field medical units have
been received citing problems with the Surgical Field Sink (NSN 6545-00-
935-4056). The complaints deal with heater burn-out and other problems.
This task was undertaken to conduct an engineering evaluation of the

item and determine whether a modification of a new development is necessary
to correct the deficiencies.

IMPORTANCE: These sinks are uysed for surgical scrubbing in forward area
medical units. Their high failure rate makes logistical support difficult
and jeopardizes the mission of these medical units.

APPROACH: To identify the root causes of the high failure rate through

extensive testing and analysis and to determine appropriate corrective
action.

ACHIEVEMENTS: The principal cause of heater burn-out has been identified
along with a number of other less catastrophic design and manufacturing
defects. Due to the large number of these devices still in the inventory,
a depot ievel modification has been developed which will improve the
reliability of existing units. A concurrent program is looking at the
application of new technology to a new generation of surgical sinks and

is developing a base for future procurement.

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the Laboratory's
mission of providing development engineering on field medical equipment.
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(U) To develop a plastic insert modu]e which will provide field dental personnel
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three sizes of interchangeable drawers and a mobile base platform.
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DETAIL SHEET

TITLE: Dental Plastic Insert Module

FunoING: Py S0, oy Yo and By Yo

PROBLEM DEFINITION: To design, fabricate and evaluate a plastic insert
moduTe to hold dental instruments and supplies which will provide
field dental personnel with a modern, mobile piece of equipment.

IMPORTANCE: Current field equipment is ancient and obsolete. Redesign
of the insert with modern materials will be in consonance with the

new field equipment (chair, stool, 1ights, trays) being added to
the armamentarium.

APPROACH: Universal plastic instrument and equipment modules capable

of being placed into a standard field chest will be designed and fabri-

cated. The modules will have three sizes of interchangeable
drawers and a mobile base platform.

ACHIEVEMENTS: Prototype modules, drawers and mobile platforms were
designed and fabricated. Development Testing (DT 1) was accomplished

satisfactorily. Utilization was continued in conjunction with trial
packing of dental field sets.
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23. (U) To update and modernize the current Dental Equipment Set, Operating,
Field NSN 6545-00-918-0050.

24. (U) Evaluate contents and recommend deletions and/or additions after acceptable
review; evaluate packing of components into plastic insert modules being developed
under Task £38.00.006, then clinically evaluate the modular concept with reference
to revised TOE.

25. (U) 7810 - 7909. None. Task terminated because of absence of a defined
requirement,
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DETAIL SHEET

! TITLE: Dental Operating Set
' FUNDING: PY 20, ¥ ®0 and BY %0

PROBLEM DEFINITION: To update and modernize the current Dental Equipment
Set, Operating, Field (NSN 6545-00-918-0050).

IMPORTANCE: Current field dental equipment must be able to support the
required treatment of patients at the echelon where the need for
treatment exists. The level of treatment provided at each echelon
is based upon a compromise between the needs of the patient and
the demands for the individual to perform his basic duty assignment.
As forces become more mobile, the equipment capability must be
advanced to provide the required treatment to the patient in the
decreased time period available for treatment.

S T e T TR EE TR LR I T T TR
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APPROACH: Evaluate current contents and recommend deletions and/or
additions after acceptable review. Pack final components into
plastic insert modules being developed under a companion task,
then clinically evaluate the concept with referenced TOE element.

e = mer e s

ACHIEVEMENTS: Several Ad Hoc Committees vreviewed the current component
lTisting for current up-to-date requirements. Work could not be
initiated due to lack of requirements document.
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DETAIL SHEET

TITLE: Dental Prosthodontic Set
FUIDING: PY 50, cYy $0 and BY $0

: PRCBLEM DEFINITION: To update and modernize the current Dental Equipment
' Set, Prosthetic, Field (NSN 6545-00-918-4750).

i IMPORTANCE: Current field equipment must be able to support the required
’ treatment of patients at the echelon where the need for treatment
exists. The level of the treatment provided at each echelon is based
upon a compromise between the needs of the patient and the demands
for the individual to perform his basic duty assignment. As forces
become more mobile, the equipment capability must be advanced to
provide the required treatment to the patient in the decreased time
period available for treatment.

e s Amn . L

APPROACH: Evaluate current contents and recommend deletions, and/or
additions after acceptable review. Pack final components into
the plastic insert modules being developed under a companion
task, then clinically evaluate the concept with referenced TOE
element.

ACHIEVEMENTS: None.
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The task now involves an

mbulance versions of existing armored

Toward this end, an armored personnel carrier (MI13) hull has been ordered.
This will be equipped with a hard-inounted 1itter rack and as much medical treatment
This mock-up will then be evaluated by the combat
developer and others to provide feed-back into the "Division 86" study.
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DETAIL SHEET
TITLE: Tactical Ambulance Study

FUNDING: PY - $1.8K, CY - $18.6K, BY - $122K °

PROBLEM DEFINITION: To assist the combat developer in determining the
level of medical treatment that can practically be provided in tactical

ambulances by studying items of equipment and layout of tactical vehicles
for compatability.

IMPORTANCE: The "Division 86" study, currently going on, is leaning toward
expansion of the level of medical treatment in the forward area includin
ambulance vehicles. In view of the decisio that tactical ambulances wi?l
be adaptations of combat vehicles, it becon:s important to know what

equipment can logically be placed in those vehicles and how wéll the
medical personnel function with it.

APPROACH: To procure specimen tactical vehicles and equip them as medical
treatment/evacuation vehicles based on guidance from the combat developer
and medical consultants. These trial configurations will then be
evaluated for functional practicability and the results transmitted for
use in "Division 86" or other studies.

ACHIEVEMENTS: It has been determined that the M113A1 will be the principal
front line ambulance for the foreseeable future. A specimen M113A1 hull

is now being procured and preparations are underway to provide it with
stabilized litter racks and some basic 1ife-support medical equipment for
evaluation. When a satisfactory configuration is obtained with the M113Al,
it is envisioned that the study will then turn to development of the M577
vehicle as a mobile battalion aid station.

RELATIONSHIP TO CORE PROGRAM: Development of ambulance internal configura-
tion comes under the mission of this research area to develop field medical
treatment and evacuation equipment.
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RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY

2. DATE OF SUNNARY®

79 09 01

1. AQENCY ACCEINI

DA OA 6242

RSPOAT CONTROL ITNPOL
DD-DRAE(AR)s36

L DATE PAEV SUM'AY |4. KIND OF SUNMARY 5. SUMMARY ’CYV‘ 8. WORK IICUR"” 7. Ila.‘m"ﬂ. Ba DISE'N INSTR'N 'g "'IACU:;C.DAAT" ?. LEVEL OF [ '] )
7810 01 |H. TERMINATION U U NA NL Dves Do | & vors ey

10. NO./COD!S:. PROGAAM ELEMENT PROJECT NUMBER TASK AREA NUMBEAR WORK UNIT NUMBER

<y 62778A 351627738 38 00 011 APC F707

rroexe 162110A 3A162110A816 00

wcermerns  JCARDS 114f

1. TITLE ¢ de with Code)®

(L) Dental Hygienist Set

12. SCIENTIFIC AND TECHNOLOGICAL ARNEAS®

G0S800 Medical and Hospital Equipment; 007800

15 START DATR

e e
14 ESTIMATED COMPLEYION DATE

Hygiene and Sanitation

18 FUNDING AGENCY 16. PERFORMANCE WETHOD

6910 7909 DA | C. In-House

7. CONTRACT/GRANY 1. RESOURCES ESTINATE | & PROFESSIONAL MAN YRS | D FUNDS (I Souemmen)
a DATES/EFFECTIVE: EXPIRATION: ¥

a nunsEn:® PISCAL 78 0 . 0 00

e vvee: & AMOUNT: vean [CORNERY .

& KIND OF AWARD: [, CUM. AMT. 79 0 . 0 00

9. ALIPONSIBLE DOD ORGANITATION L 1 20. PLRFORMING ORGANITA TION [ I

wue S Army Medical Bioengineering
Research & Development Laboratory

soomess® Fort Detrick, Frederick, MD 21701

REIPONSIBLE INDIVIDUAL

nANE: A] ber‘tSOI'l, J.N- 'Y JY‘., COL
revesmone: (301) 663-2434; AUTOVO[‘!_ 343-2434

waues S Army Medical Bioengineering
Research & Development Laboratory
sooress*Eqrt Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGA TOR (Pumish SSAN I U.S. Acodemic [nsiliution)
nang® Ma]ek, J.W.
uumon(:30]) 663-7277; AUTOVON 343-7277

SOCIAL SECURITY ACCOUNT NUNBER:

[31. GENERAL usE

Foreign Intelligence Not App]icab]e

ASSOCIATE INVEBYIGATORS
RAME:

NAME: PG -DA

PIrT eons irrccds EAGH STR SeesTl Sl Thre o God; ) benta] Fie
{U) Hyqienist; {U) Dental Hygienist Set

d Systems; (U) Dental Field Equipmc .3

3 TECHNICAL ORJECTIVE.® 24 APPROACHK, 28 PROGRESS (Purmish indlviduel peragraphs

23. (U) To modernize the current Dental Hygi

24,
developed under Task 838.00.006, then clinica

25. (U) 7810 - 7909.
reguirement.

None, Task terminated
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enist Set (NSN 6545-00-142-8896).

(U) Review components and pack components into the Plastic Insert Modules being

11y evaluate the modular concept.

because of absence of a defined
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DETAIL SHEET

TITLE: Dental Hygienist Set
FUNDING: PY ®0, cv %0 and BY %o

PROBLEM DEFINITION: To modernize the current Dental Hygienist Set
(NSN 6545-00-142-8896).

IMPORTANCE: Current field equipment must be able to support the required
treatment of patients at the echelon where the need for treatment
exists. The level of the treatment provided at each echelon is based
upon a compromise between the needs of the patient and the demands for
the individual to perform his basic duty assignment. As forces become
more mobile, the equipment capability must be advanced to provide the
required treatment to the patient in the decreased time period available
for treatment.

APPROACH:  Evaluate current contents and recommend deletions and/or additions
after acceptable review. Pack final components into the plastic insert
modules being developed under a companion task, then clinically evaluate
the concept with referenced TOE elements.

M e s S ! U s s e et WIS 2 v e PN AN 4 ML e - e - Bl i Sk A v B o g

ACHIEVEMENTS: None.
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VL. TATLE (Precede wih Security Clssatiicatian Coduw)®

a' RESEARCH AND TECHNOLOGY WORK UNIT SUMNARY " BX"S;ZZZZ g "0'9'"3;“ oD DRAEARNTE
' L OATE PREV SUMAY [4. KIND OF SUMNARY 3. SUMMARY SCTY? J4. WORK SECURITY' . AEORADINGY o OIS RN INSTA'N 2:.‘:'»:‘::-::’:.0::1“\!-“ 9. LEVEL OF SuM
é 78 10 01 _JH. TERMINATION U U NA NL Wres Owo | A vonsveer
) 10. NO./CODES:® PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMDER ___WORK uNIT NUMBER

§ s rrmany 62778A 3S162778A838 00 013_APC F709

! 2oEzyrexxse  162110A 3A162110AE16 00 ‘

: Jexoupoee [CARDS 114F

!

(U) Dental Supplemental Operating Set

12. SCIENTIFIC AND TRCNNOLOGICAL AREAS®

002800 Medical and Fospital Equipment; 002400 Bioengineering

§ T START OATE 7a. E3VINATED COMPLETION DATE T& FUNDING AGENCY 16. PERFORNANCE METHOD
‘g 6910 7909 DA | C. In-House
j 7. COMTRACT. GRANT 1. RESOURCES ESTIMATE | & PROFESSIONAL MAN YRS | B FUNDS (I Sousendsy
i & DATES/REPFECTIVE: EXPIRATION:
! b Noustn:® 0 - 0 00

c vyee: 4 AnouNT:

& KiND OF AWARD: f.cum. anT. 79 0.0 00 1
i’ W‘”Iﬂu! DOD ORGANIZATYION l 30. PERFORMING ORGAMIZATION I
: sawee US Army Medical Bioengineering wases US Army Medical Bioengineering
; Research & Development Laboratory Research & Development Laboratory

swoomess® Fort Detrick, Frederick, MD 21701 noomen*FOrt Detrick, Frederick, MO 21701 4

PRINCIPAL INVESTIGATOR (Fumiah SSAN i U.S. Acadomic Inetitution)y

AEIPONSIBLE INDIVIOUAL wanes  Malek N J.W.
‘ "an: Albertson, J.N., Jdr., COL verwond 301) 663-7277; AUTOVON 343-7277

TELEPHONE: (3 O] ) 6 63_ 2434 ; AUTOV ON 3 43' 2434 SOCIAL SECURITY ACCOUNT NUNBER:

[2t. GINERAL USE ASSOCIATE INVESTIGATORS

Foreign Intelligence Hot Applicable ane:

! : waue: POC:DA

KEYWORDS (Precede EACH with Security Claselfcation o )(U) Denta'\Tie‘]d Set; (U) Resupp'ly; (U) Denta‘l
Portable Equipment; (U) Dental Resupply Set

3. TECHNICAL OBJECTIVE,® 24 APPROACH, 28. PROGALLS (Fumish Individusl pursgraphe identiliod by number. Preceds toxt of sech with gecurity ClossiNcotion Code.)

23. (U) To develop a resupply set for use in field dental treatment systems,

24. (U) Prepare a component 1isting and pack components in the Plastic Insert
Mocule being developed under Task 838.00.006, then clinically evaluate the concept.

25. (U) 7810 - 7509. MNone. Task terminated because of absence of a defined
reguirement,
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DETAIL SHEET

TITLE: Dental Supplemental Operating Set
FunpIng: Py *0, cv ¥0 and Y %0

PROBLEM DEFINITION: To develop a resupply set to supplement standard

field dental treatment systems while logistical support is being
established.

IMPORTANCE: Current field treatment sets carry only a few days supply
or at best, one weeks supply of expendable goods. This set when

operable would support field personnel until logistical supplies
1ines are established and functioning.

APPROACH: Prepare a component listing, obtain and pack components into

the plastic insert module being developed under a companion task,
then clinically evaluate the concept.

ACHIEVEMENTS: None.
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! . 1. AGENCY ACCEBION® [3. DATE OF sUNMARY® REPORT CONTROL 3SYMBOL
‘ RESEARCH AND TECHROLOGY WORK UNIT SUMMARY DA OB 6172 7910 01 DD-DRAE(AR)636
' % OATE PREV SUMW'RY |4 IIN‘D OF SUMMARY » SU!MA!'{‘SCTY‘ 8. WORK llCDRIT\‘v [y. IIORANNG. Pa DISO’M INSTAR'N z:n’r’:fc':'oc."AAc'c‘l;j 9. LEVEL OF suM
‘ 78 10 01 |D. CHANGE U U HA NL Byes Ouo A VORK LwiY
N 10. MO./CODES:® PROGAAM ELEMENT PROJECT NUMBER ' TASK AREA NUMBER WORK UNIT NUMBER
{ s PRiEARY 62778A 351627787838 00 016 APC F762
! ey 1621107 3A162110A816 a0 23
% omcwmewe  |CARDS 114F

. TIvLE Y de with Code)*
i

(U) Whole Body Diagnostic X-Ray Scanner

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®

003500 Clinical Medicine; 009800 Medical and Hospital Equipment

1
i Th START OATE 16 E3TIMATED COMPLETION DATE  |I% PUNDING AGENCY 6. PERFORUANCE METHOD

! 7602 8309 DA | C. In-House

H [T CoONTRACT/GRANT

i 18. RESOURCES ESTIMATE | & PROFESSIONAL MAN YRS | b FUNDS (% thoueandr)
} a DATES/EPFECTIVE: EXPIRATION:

Y. W wussEn:® risCAL 7 9 ) 0 - 2 09

s e Yver: 4 Awounr: vean [CUNNERY

; ® KIND.OF AWARD: . CUM. AMY. 80 0 - 2 l 1

: 5. ALSPONSIBLE DOD ORGANIZATION L 70. PRRFORMING ORGANITATION r

US Army Medical Bioengineering
Research & Developmnent Laboratory
sooness® Fort Detrick, Frederick, MD 21701

waver US Army Medical Bioengineering
Research & Development Laboratory
|sconess#Fort Detrick, Frederick, MD 21701

- ———— i

[PRINCIPAL INVESTIGATOR (Fumish SSAN 1 U.3. Acedemic fnetitvtion)

wane  Salisbury, L.L.

SOCIAL SECURITY ACCOUNT NUNBER:

RESPONSIBLE INDIVIDUAL
‘ MAME: A]bertson, J.Nl’ Jr., COL
TELEPHONE: (30]) 663"2434; AUTOVON 343-2434

1. GENERAL USE

Foreign Intelligence Not Applicable

E"m"“—-""””* =% [U) Whole Body; (U) Diagnostic; (U) X-Ray;
U) Scanner; (U) Flying Spot; (U) Field Medicine; (U) Field Equipment
Fﬁlc«mcu OBJECTIVE,® 24 APPROACH, 25 PROGAESS (Pumich Individual paragrophs by number. 4 toxt of each wih Security ClaseiBication Code.)

23. (U) To provide engineering assistance in evaluating new diagnostic X-ray
scanners being evolved for military field use.

ASSOCIATE INVESTIGATONS
name:

POC:DA

24. (U) Professionally evaluate and assess new equipment as required.

25. (U) 7810 - 7909. The evaluation of the Tow-dose X-ray unit at the Maryland Shock
Trauma Unit has been completed. The results indicate that this technique with

electronic imaging has potential for field applications. The flying spot and several
\ other techniques for producing low-dose radiographs with electronic imaging are being

investigated for potential field applications.
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DETAIL SHEET

TITLE: Whole 8w, Diagnostic X-ray Scanner
FUNDING: PY - $19K, CY - $ok, , BY - $11k !

i o . Tt SN i 8 Tl i S

PROBLEM DEFINITION: Currently available radiographic equipment requires
high radiation exposure to obtain diagnostic quality radiographs. In
addition, these systems require a large amount of support, (chemicals,
film, water, processors, etc) as well as operator and patient shielding.

The technology exists which would permit diagnostic quality radio-
graphs to be made with a reduction of the radiation exposure by a factor
of 100.

IMPORTANCE: The importance of reducing patient and operator exposure to
ifonizing radiation is well documented. The elimination of the requirements
for the ancillary support items (water, film, film processors, etc.) have
a direct impact on support of field medicine.

B el e e L 5 e i St b 8

APPROACH: Evaluation of a low dose x-ray unit in a clinical environment
to determine the adequacy of the image and its applicability to a mass
casualty situation.

ACHIEVEMENTS: A low dose unit was installed and evaluated at the Maryland
Shock/Trauma Unit in Baltimore. The results indicate that the low dose
technique with electronic imaging would have application in a field
situation. Other methods are being investigated to develop a system which
could be fielded.

RELATIONSHIP TO CORE PROGRAM: The program is directly related to the lab
mission of developing field medical equipment.
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RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY

2. DATE OF SUMMARY®

79 10 01

1. AGENCY ACCESIION®

DA OB 6218

REPORT CONTROL ITHEOL

DD-DRAE(AR)836

L DATE PAEV SUM'RY |4. KIND OF SUMMARY

% SUMMARY SCTY? 6. wORK SECUMTY® [r REGRADING?

e DIBD'N INSTA'N

Sh SPRCIFIC DATA-
FONY!ACTO. ACCESS

5. LEVEL OF sud

78 10 01 |D. CHANGE U v NA NL Dves " Da | & vors ear
10. NO./CODES:® PROGRAM ELEMENTY PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBER
TS 627708 37627808843 00 081 _APC F351

% CONTMIBUTING bc//6R 3o10627//8R638

xxooonnewx | CARDS 114f

Vi TiTLE (P =it [ Code)®

(U) Personnel Decontamination Sets, Design of

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®

002400 Bioengineering; 009300 Medical and Hos

pital Equipment

soome® Eort Detrick, Frederick, MD 21701

RESPONSIBLE INDIVIOUAL

waNE: Albertson, J.N., Jr., CCL
TELEPHONE: (301) 663"2434; AUTOVON 343-2434

Cranford, H.B.

nang:*

SOCIAL SECURITY ACCOUNT NUMBER:

T'. GENERAL USE

Foreign Intelligence Not Applicable

ASSOCIATE INVESTIGATORS

Salisbury, L.L.

NAME:

NAME:

15 START OATE T¢ Z3TIMATEO COMPLETION OATE V5 PUNDING AGENCY 6. PEAVORMANCE METHOO
7704 8509 DA | C. In-House
J7. CONTRACT/GRART 18. AESOURCES ESTINATE | & PROFESSIONAL MAK YRS | B FUNDS [ Sevesands)
» DATESEFFECTIVE: EXPIRATION: WEEEBRE
n nosnsen:® PIsCAL 7 9 0 . 0 0 0
& vvre: 4 AwouNT; vean [TURNERY
& KINO OF AwARD: f.CUM. AMT. 80 1.8 85
5. RESPOnSiBLE DOG CRGANIZATION L l 2. #EAFORMING ORGANI ZA TION L l
saue® S Army Medical Bioen%ineering mawet  JS Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

soomess® Eoyt Detrick, Frederick, HD 21701

PRINCIPAL INVESTIGATOR (Furnioh SSAN I 7.8, Acsdemic tnatitetion)

veceswone{ 301) 663-7277; AUTOVON 343-7277

POC: DA

U) Personnel Decontamination; (U) Decontamin

ation

h’ REVWORGS (Freesde RACH w18 Sonstly closTheatn o3 ({J} Chemical Decontamination; (U) Field Lquipment,

3. TECHNICAL OBJECTIVE.® 24 APPROACH, 28 P “» (7 I vidoni aph

23'
the other unit developed for field use.

24,

25. (U) 7810 - 7909.
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¢ by number. Precede test of esch with Secwsity Classification Code.)
(U) To develop personnel decontamination sets for use by the US Army Bicmedical
Laboratory, Edgewood Arsenal, MD; one set for use in a fixed installation with

(U) Investigate and evaluate current decontamination practices and materials.
Design, fabricate and test sets based on the data accrued from the evaluation,
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DETAIL SHEET

TITLE: Personnel Decontamination Sets, Design Of.

- ————— -

! FUNDING: PY $10K , CY $¢ , and BY $85K

PROBLEM DEFINITION: Personnel of the Biomedical Laboratory, Aberdeen
Proving Ground, MD frequently exposed to chemicals are required chemical
decontamination both in the field and in a fixed facility, the Toxic
Exposure Aid Station (TEAS).

IMPORTANCE: Current methods of personnel decontamination are time con-
suming, labor and resource intensive; rendering existing materials and
procedures unacceptable for use by the field Army.

N

APPROACH: Investigate and evaluate current decontamination practices

and materials!. Design, fabricate and test sets based on the data accrued
from evaluation.

ACHIEVEMENTS: No progress due to lack of funding.
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1. acEncy Accession® [2. 0aTE oF summaav® REPORT CONTROL SYMSOL
RESEARCH AND TECHROLOGY WORK l‘llNlT SUMMARY , DA 0B 6213 79 10 01 DD-DR&E(AR)836

A OATE PRIV SUN'AY [4. XIND OF SUNMARY 5. SUMMAAY QCYY. . WOAK SECUMIT 7. REGRADINGY Pa DISB'N INSTR'N oh $PECIFIC DATA - . LEVEL OF sum
78 10 01  [D. CHAWGE U U A NL Kves Clwo | & vorx wey
10. NO./CODES:* PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBER
& PrimaRy 62778A 35162778A838 00 025 APC F786
b CONTRIBUTING R - R
bexsonyomexse  [CARDS 1141

1. VITAE (P -ith y Cl Cods)®

(U) Evaluation of Rapid Non-Destructive Insect Detector

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®

'pggoo Bioengineering; 002600 Biology
7703 8009 DA | C. In-House
- CONTRACT/GRANT . 18- RESOURCES ESTINATE & PROFESSIONAL MAN YRS D FUNDS (v hove ands)
& DATES/XFFECTIVE: EXPIRATION: FRATATIRT
A wuagen:® riISCaL 7 9 ' 0 . 9 3 5
e TYpe: & AMOUNT: vEAn [CUNNENY
& KIND OF AWARD: f.CUM. AMT. 80 0. 6 24
||.. ATSPONSIBLE DOD ORGANIZATION [ l 20. PERFORMING ORGANIZATION l l
wase® ]S Army Medical Bioengineering waes [JS Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory
avontss:® Eort Detrick, Frederick, MD 21701 moomess*Fort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (Fumish SSAN I U.S. Academic [netitvtion)

Anderson, L.M.

n A]be‘;tson J.N., Jr., COL ..L.....,....(301) 663-7237; AUTOVON 343-7237
TELEPHONE: (30]) 663“2434 AUTOVO” 343"2434 SOCIAL SECURITY ACCOQUNT NUNBER-

nAME: Nelson s J.H.

Foreign Intelligence Not Applicable ‘
NAME: POC: DA

REVEORDS (Preeee BACUEIR sonslly clessTheeim &2 (1)) Pest Control; (U) Insect Detector; (U) Stored
Products; (U) Conmod1r1es,'(U) Insect Surve111ance

5. TECHMICAL OBJECTIVE,® 24 APPROACH, 28 PROCRESS ( ek indtvidual By number. Precede text of sach with Secwrily Clasetfication Code.)

23. (U) To conduct evaluation of the Rapid Non-Destructive Insect Detector System
developed at the U.S. Department of Agriculture, Agricultural Research Service, Stored
Products Laboratory, Savannah, Georgia. This detector was developed under a research
contract awarded by the Headquarters, US Army Medical Research and Development Command,
Washington, DC.

24. (U) Test protocols will be developed and actual field evaluations will be con-
ducted in US Army cormodity storage warehouses to ensure that the Rapid Non-Destructive
Insect Detector will effectively detect stored-products insect infestations in stored
commodities.

25. (U) 7810 - 7909. The second prototype is currently being tested. Preliminary
results indicate the detector could not distinguish the difference in no insects
and one insect present in a packaged conmodity. However, within certain limits,
repeatable results could be obtained when the commodities contained three or more
insects/1b. This is the 1imit of insect infestation that justifies condennation
of the food product in military wholesale food facilities.
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DETAIL SHEET

TITLE: Development of a Stored Product Insect Detector

FUNDING: PY - $26K, CY - $35K, BY - $24K

3 PROBLEM DEFINITION: To develop an instrument for detection of stored
- product insect infestations in DoD procured food products.

; IMPORTANCE: Infestation of food by insects represents a health hazard

' to the soldier and results in a major economic loss to DoD. Foods lose

. both palatability and nutritional quality when infested by insects. An

i instrument which can rapidly detect insect infestations will insure an

: increased nutritional quality of food while reducing economic loss. This
instrument can be a survey instrument for an IPM program for stored pro-
duct insects.

| APPROACH: Development of a stored product insect detector will involve
exploration into the use of analytical, electronic, thermal, and sonic
methods for detecting the presence of insect infestations in any food
product.

e " . a -

ACHIEVEMENTS: Two prototypes produced by the Department of Agriculture
Laboratory at Savannah, Georgia have been evaluated. While technically
feasible for detecting the presence of insects by measuring the carbon T
dioxide produced by these insects, the instruments were found to be

unsuitable for operational use in analysis of processed food products.
Both prototypes are basically for detection in whole grains under labora-
tory conditions. Commercial contacts have been made which indicate a
good potential for rapid development of an operational instrument for use
by typical user troops.

RELATIONSHIP TO CORE PROGRAM: This project was tasked from US Army
Medical Research and Development Command. Relationship to core program
is evaluation of a pest management surveillance item.
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JICONTRACTOR ACCESS
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a_PraRY 627787 35162778A838 00 027 APC F742

> cowtmsuring | 621 710A 3A162110A816 00
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1. TITLE (P with Security Code)*

Technical Feas1b1hty Testing (TFT) of Pesticide Dispersal Equipment

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®

009800 Medical and Hospital Equipment; 002400 Bioengineering

T ST STARY DATE 14. ESTINATED COMPLETION DATE 15 FUNDING AGENCY 16. PERFORMANCE METHOD

7503 CONT DA | C. In-House

7. CONMTRACT/GRANT

5. RESOURCES EITIMATE | & PROFESIONAL MAN YRS | B FUNDS (v shousonde)
PNACTETRT
& DATES/RFPECTIVE: EXPIRATION: 4

& nusaEn:® rscaL 79 ] - 7 53 "

e TYPR: & AMOUNT: vaan [CURNERY

& KIND.OF AWARD: f.CUM. AMT. 80 0 . 6 29
19. AESPONSIIN.E DOD ORGANIZATION L T 2. L 1ZATION L

wawer  US Army Medical Bioengineering waurs  US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory
aoomss® Fort Detrick, Frederick, MD 21701 jsooness* Fort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (Funish SSAN If U.5. Acadesic Inetinutian;
RESPONSIBLE INDIVIDUAL wugr  Karda tzke J.T. ’
"amE: Albertson, J.N., <r., COL veverwonel 301) 663—7237, AUTOVOH 343-7237

TELEPHONE: (3 01 ) 663 2434; AUTOVON 343-2434 SOCIAL SECURITY ACCOUMT NUMBER:

1. GEMERAL USE ASSOCIATE INVESTIGATORS

Foreign Intelligence Not Applicable waue: Anderson, L.M.
wae: Nelson, J.H. POC:DA
[T woRDS (rroeed BaCH TR Sonstly ClosiTHeailan Godes (U) Leco HD; (U) Micro Gen MS2-15; {U) Micro Gen LS2-15;

U) Micro Gen RS1W-5E; (U) Engineer Tests, (U) Ultra Low Volume (ULV)

TECHMICAL OIJ!CYIV! 24 APPROACH, 2B 8 ( Indi vidual by number. Procode tost of cach with Socwity Clessification Cede_;

23. (U) To determine the durability of commercially available Ultra Low Volume (ULV)
pesticide dispersal equipment by comparative type engineering tests. Units will be
used by military medical and engineer personnel for controlling mosquito and other
flying insects. Results will provide the user agencies with comparative durability
data for purchase through military channels.

24. (U) To determine the operational capabilities of skid mounted and special pur-
pose ULV pesticide dispersal equipment by quantitative and qualitative methods.
Measurable quantitative parameters include: particle size determination and main-
tenance of desired pressure and flow rate. General engineering design observations
will include: corrosive effect of pesticide used during tests, verification of manu-
facturers' claim of performance specifications, general durability definitions as
applied to mean time between breakdown, maintenance time, gas and oil consumption and
definition of high mortality repair parts.

25. (U) 7810 - 7909. Reevaluations for revision of MIL-S-14102 completed. Evalua-

tion for compliance of London Aire XKA with MIL-A-52940 in progress.
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DETAIL SHEET

TITLE: Technical Feasibility Testing (TFT) of Pesticide Dispersal
Equipment

FUNDING: FY - $43K, CY - $53K, BY - $29K

PROBLEM DEFINITION: Continuous evaluation of the basic engineering design
and durability and operational effectiveness of commercial pest control

equipment.

IMPORTANCE: Yearly, new and improved commercial items are presented to

DoD as potential standard items. Most of these are suitable for DoD

use. Others are unfit and should not be procured. Centralized, uniform
testing of these items, on a request basis, is essential to maintain state-
of-the-art technology in pest control and to keep from wasting tax dollars
on unacceptable equipment.

APPROACH: At the request of other DoD agencies, such as MERADCOM or

the Armed Forces Pest Control Board, conduct extensive engineering and
operational evaluations of designated items. These evaluations will

include items such as specification design, quality assurance testings

as required by specification and procurement, and individual item evaluation.

ACHIEVEMENTS: During FY79 the following items were completed: Validation

of spray analysis requirements of MIL-A-52940; Partial Initial Production
Testing of the Londonaire Model XKA (London Fog Co., Long Lake, MN) as
required by MIL-A-52940; feasibility testing for specification revision

of MIL-S-14102 to include preliminary validation for a qualified products
list; and completion of the evaluation of the Micro-Gen ED 2-20A. Scheduled
at this time for FY80 is engineering and operational evaluation of the
Micro-Gen (San Antonio, TX) CCG-1 and S-4, the Londonaire Model A, and

the Bolt (Johnson Wax Co) E-10.

RELATIONSHIP TO CORE PROGRAM: Project involves continuous evaluation of
commercially available pesticide dispersal equipment. Project provides
a technology base for pest control equipment evaluation and development.
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RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OB to91 17006 01 |Mremmeraene
L OATE PREV SUM'RY (4. KIND OF SUNNARY b SUNMMARY ICIV‘ 5. WORK llCuMYV‘ 7. nEonaDING® BA DISR'N INSTR' N 8% SPECIZIC OATA- 9. LEVEL OF W
78 10 01 |K. COMPLETIO}i U ) HA NL Do O™ | & vorxwer
10. nO./CODES:* PROGRAM ELEMENT PROJECT NUMBER N TASK AREA NUMBDER WORK UNIT NUMDER
s Smwany 62778A 351627787838 00 030 APC F795
b CORTMBUTING
rxsxoxoes  |CARDS 114f

11, TITLE (Proceds with Securtty Clesolilication Code)®

U) Power Supply, Surgical Light, Engineering Evaluation of

12. SCIENTIFIC AND TECHNOLOGICAL AREASS

002400 Bioengineering; 0095800 Medical and Hospital Equipment

TS ITANT DATE T4 ESTINATED COMPLETION DATE T8 FUNOING AGENCY 6. PERFORMANCE WETHOD
7806 7905 DA | C. In-House

17. CONTRACT/GRANT 0. RESOURCES ESTINATE & PROFESSIONAL MAN YRS & FUNOS (» Sonsandy

& DAYRS/EPSECTIVE: EXPIRA TION:

b suspen:* PI3CAL 78 0. ] 02

¢ rvou: & ANOUNT: vean [CUNNENY

O KNDOF AWARD: f.CUM. AMT. 79 0 . ] ] ]

19. RESAONLIPLE DOD ORGANIZATION L L 0. PR TATION T

wae® S Army Medical Bioengineering waer S Army Medical Bioengineering
, Research & Development Laboratory Research & Development Laboratory
* Fort Detrick, Frederick, MD 21701 prooress*Eort Detrick, Frederick, MD 21701

[PRINCIPAL INVESTIGATOR (Punioh S3AN If U 5. Acodomic Insitiutiany

RESPONSIBLE INDIVIDUAL wang:® Salisb ury, L.

wAwe: Albertson, J.N., Jr., COL veceswone: (301) 663-7277; AUTOVON 343-7277

veeewone: (301) 663-2434; AUTOVCON 343-2434 sociaL TY account u

1. GENERAL USE ASSOCIATE INVESTIOATORS

Foreign Intelligence Not Applicable wae: Stup, d.

waNE: - POC:DA
urgical Light; ower Jupply;

U g
U) Field Surgg;y (U) Field Hedical Equipment

[23. TECHMICAL OIJ!CYIV! 24 APPROACH, 28 ’lOGﬁ!‘l (Pumich Individual pacagraphe identitiod by aumber. Preceods taat ol sach wilh gocurity Clossification Ceode.y

23. (U) To conduct an engineering evaluation of the current standard power supply unit
(1Sl 6530-00-131-6974) to determine feasibility of modifying the item or need for a new
product design to eliminate field complaints.

24. (U) Conduct a survey of field complaints, prepare a test protocol to verify com-
plaints, conduct in-house evaluation and prepare a final engineering evaluation report
so that a decision as to whether a requirements document or a product improvement
docurent would be in order.

25. (U) 7810 - 7909. A1l1 technical feasibility testing has been completed. A
technical report dated 15 May 79 concluded that the absence of a voltage reguiator in
the charging circuit caused undesirable production of heat and dissipation of
electrolyte. Two options are presented: modify existing units by the addition of a
voltage regulator or replace with a commercially available item,
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DETAIL SHEET

TITLE: Power Supply, Surgical Light, Engineering Evaluation of
FUNDING: PY - $.02K, CY - $11K, BY - 0

PROBLEM DEFINITION: A number of complaints have been received from the
field on the unreliability of the power supply for surgical lights. An
engineering evaluation was undertaken to determine the feasibility of
modifying the unit to improve its operation.

IMPORTANCE: The surgical light power supply converts the 400 Hz 110 volt
MUST power to a 28 volt DC source for operation of the surgical lights
and the changing of an emergency battery supply. The emergency battery
supply automatically operates the lights if the 400 Hz source is inter-

rupted.

APPROACH: A survey of the complaints was made and it was determined the
excessive changing of batteries was causing the boil out of electrolyte.

ACHIEVEMENTS: The excessive changing rate was caused by a lack of a voltage

regulator circuit in the original design. A technical report was written

and two options presented.

RELATIONSHIP TO CORE PROGRAM:

This program is directly related to the lab

mission of developing field medical equipment.
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RESEARCH AND TECHNOLOGY WORK UNIT SUAMARY DA OB 6232 |79 03 1B | ey rare wreot
3. DATE PREV SUM'RY |4 XIND OF SumMARY % SUMMARY SCT s wonx secumty® b mnzonaoing® B DISR'N INSTR'W Oh $PECIZIC DATA- 0. LEVEL OF SuN
78 10 01 |K. COMPLETIO}l U u NA NL R TAACIORACCE | ot war
10. NO./CODES:® PROGRAM ELEMENT PROJECT NUMBER ' TASK AREA NUMBER WORK UNIT NUMBER
s Phmany 62778A 35162778A838 00 031 APC 794
V. CONTRIBSUTING

11. TITLE (Precede with Securiry Cissoificotian Code)®

(U) Splint, Pneumatic, Engineering Evaluation of

002400 Bioengineering; 009300 Medical and Hospital Equipment I
V5. START OATE T4 CSTINATED CONPLETION DATE T8 PUNOING AGENCY 16. PERFORMANCE WETYHOD
7805 7901 DA | C. In-House

[ conTaacT GRany 8. RESOURCES ESTIMATE | & PROPESSIONAL AN YR | B PUNOCS (e Sewsandny
A DAYES/RPFECTIVE: EXPIRATION:
= nunseEn:® ' riscaL 78 0.1 01
e Tver: 4 amoun: vYean [romnray-

h: KINO OF AWARD: f.CuUM. AMT. 79 0 . ] 02 j
V9. RESPONSIBLE GOD ONGANIZATION l l 19. PERFORMNG ORGANIZA TION [ I
wae  [JS Army Medical Bioengineering wwe* US Army Medical Bioengineering

Research & Development Laboratory Research & Development Laboratory

soomess:® £t Detrick, Frederick, MD 21707 moomess® Fort Detrick, Frederick, MD 21701
R n:::::\. I.Vlo‘:'ég:]:';(’);"‘:. lRu.nJ".u .8. Acadomic [neilratiany
NAME: Al ber‘tson, J.N. N Jr. . coL TELEPHONE: (30]) 663-7277; AUTOVO” 343-7277
reeeewone: (301) 663-2434; AUTOVON 343-2434 S0CIAL SECUAITY ACCOUNT NUMBER:
1. GENERAL USE ASSOCIATE INVESTIGATORS
roreign Intelligence Not Applicable ame:

' POC: DA

KEYWORDS (Precode BACH with Seowrily Claselfcation Code) (m F-‘ e‘l d, (—U J

() Limb Immobilization; (U) Medical Equ1pment
[29. TECHNICAL OIJ!CYIV! 24 APPROACH, 25. PROGRESS (FPumish indl vidus! by number. p teat of sach with Socurity Clossificotion Ceode.)
23. (U) To evaluate field complaints concerning pneumatic splints to determine
future course of action,

24. (U) Splints will be obtained and subjected to engineering tests to determine
operational deficiencies or component failures.

25. (U) 7810 - 7903. A1l technical feasibility testing has been completed. A final
report dated 12 March 1979 concluded that the breaking strength of the zippers on
currently stocked pneumatic splints meets or exceeds specifications. It is recommended
that the shelf 1ife of pneumatic splints be investigated as a separate study.
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DETAIL SHEET
TITLE: Splint, Pneumatic, Engineering Evaluation of

FUNDING: PY - $1K, CY - $2K, BY - 0

O - - ——— g BIVAD: < e N s < D e

PROBLEM DEFINITION: To evaluate field complaints against the subject
item and recommend a future course of action.

IMPORTANCE: Morale considerations dictate that complaints from field
personnel against equipment be addressed and either corrected or
rationalized away.

APPROACH: To obtain representative samples of the subject item and subject
these to engineering testing for evaluation of complaints of zipper failure.

J O e

‘ ACHIEVEMENTS: Available samples of splints were subjected to testing of
the zipper closures. No failures of zippers was produced and the closures
were found to satisfy breaking strength criteria of the orginal procurement
specification. A report has been generated which concludes that the
design is not at fault. It does, however, recommend that shelf 1ife
1 studies of the material be performed by a qualified facility to determine
whether age of the items may be a factor in the reported failures.

RELATIONSHIP TO CORE PROGRAM: This task is directly related to the labora-
tory's mission to develop field medical equipment.
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V1. AGENCY ACCEMION® (1. DATE OF SUMMARY® REPORY CONTROL SYNBOL

RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OB 6233 |79 04 01 DD-DRAE(ARY636

e —rro—
L OATE PREV SUMAY |4 KIND OF SUMMARY L. SUMMARY SCTV? [ womrk seCuniTY® 11 REGRADINGY B DISP'N INBTA'N Ot SPECIFIC DATA- 9. LEVEL OF 3UN
JCONTRACTYOR ACCESS

78 10 01 K. COMPLETION U Y NA NL Dves Duo | A vomcomr

10. NO./CODES:" PROGRAM ELEMENT PROJECT NUMBER ' TASK AREA NUMBER WORK UNIT NUMBER

. _Pmivany 627787 35162778A838 00

B, CONTRIBUTING

SeRieesesx | CARDS 114f€

V1. FITLE (Precede with Security Classitisaiian Code)®
(U) Light, Surgical, Battalion Aid Station; Engineering Evaluation of
002400 Bioengineering; 00980G Medical and Hospital Equipment
TE START DATE T4 EITINATED CONPLETION DATE |18 FUNDING AGENGCY 16. PERPORMANCE WETHOD
7806 DA C. In-House
HEWTRACT/GRANY 7902 J €8540

19. RESOUACES ESTIMATE | & PROF naL wan vas | B Punos g Revsenay
& DATES/EFFECTIVE: EXPIRATION: W‘
b numpEn:® - PISCAL 7 8 : 0 . 0 00

[CURREYRY

i
!
|
;
i
!
i

e vyrx: d AMOUNT: YEAR

& KiND OF AVWARD: f.CUM. AMT. 79 0.] 02

19. RESPONSIBLE DOD ORGANIZATION T 20. PERFORMING ORGANIZATION l ’
wave*  US Army Hedical Bioengineering waser US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laborato: y
aoomess® Fort Detrick, Frederick, MD 21701 [reem*Fort Detrick, Frederick, MD 21701

J O i

PRINCIPAL INVESTIGATOR (Pumieoh S3AN I .S, Academic fretitutiony

P e e BB —— - .

RESPONSIBLE INDIVIOUAL nang:® Prens k_y N W.C.
nAME: Albertson, J.N., Jr., COL verwone: (301) 663-7277; AUTOVON 343-7277
veuesnwone: (301) 663-24234; AUTOVOH 343-2434 SOCIAL SECURITY ACCOUNT NUNBER:
3. GENERAL usSE . JASSOCIATE INVESTIGATORS
Foreign Intelligence Mot Applicable ssue:  Crampton, K.
f : wamt: POC:DA )

P’mmﬂy ClaselHcation Code)
U) Field Equipment; (U) Lichting; (U) Surgical Light; (U) Field Light

3. TECHMMICAL o.:zcnv(_‘ 28 APPROACH, 20 PROGALSS (Fumish indlvidusl peragrophs By Aumber. tont of snch with Secwrity Classificotion Cede.)

23. (U) To conduct an engineering evaluaticn of the surgical 1ight to determine
feasibility of modifying the item or need for @ new product design to eliminate
complaints.

24, (U) Conduct tests and evaluations to assess improvements to the surgical light to
enhance its effective Tighting of work area, to provide an extension cable, to modify
the clarmp to attach to a greater variety of supports, to develop a transport case and
to add a converter to allow operation from 110V AC sources.

25. (U) 7806 - 7903, Technical feasibility tests on the 1ight, surgical NSN 6530-00-
299-8595 have been completed and the results documented in @ report dated March 1979,
Five options were considered. Recommendations were made to improve the clamp design
and provide & transport case. Other options were discarded because of this adverse
impact on size, vweight and cost,

o —————— e -
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DETAIL SHEET

TITLE: Light, Surgical, Battalion Aid Station; Engineering Evaluation of
FUNDING: PY - 0, CY - $2K, BY - 0

PROBLEM DEFINITION: To evaluate field complaints against the subject item
and make recommendations regarding possible product improvement action.

IMPORTANCE: Morale considerations dictate that complaints from field

personnel against equipment be addressed and either corrected or rationalized
away.

APPROACH: To obtain a specimen of the subject item, conduct engineering

tests to verify field complaints and provide engineering recommendations
for corrective action.

ACHIEVEMENTS: Testing has validated the complaints. A report was submitted
which recommended several alternative design modifications to correct
deficiencies. This task is complete with any further action resting with

a Product Improvement Configuration Control Board.

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the laboratory's
mission to develop medical field equipment.
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RESEARCH AND TECHNOLOGY WORK UNIT SUMARY DA OB 6126 1 7000 01 | oo e e
L CATE PALY SUN'RY |4 KIND OF SUNMARY 5. SUMMAARY SCTY? 8. wonk secumiTY® h. ngonaping® BA OIS’ N INSTA'N O SPECIFIC DATA- . LRVEL OF suN
78 10 01  [H. TERMINATION U U NA NL D ves Doua | & vorxwar
10 NO./CODES:® PROGRAM ELEMENT PROJECT NUMBER 4 TASK AREA NUMBER WORK UMNIT NUMBER
& _rmimany 627787 35162778A833 00 039 APC F757
orxxmere 621108 3A162110A816 00
Joeomecee  JCARDS 114f

8. TITLE (- scode with Securlty Classitication Code)®

(U) Utility Unit, Dental Operating, Field

12. SCIENTIFIC AND TECHNOLOGICAL ANTAS®

59800 Medical and Hospital Equipment; 0024& Bioengineering

1% START OATE 6. E3TIMATED COMPLETION DAVE [T PUNGING AGENCY 16. PERPORUANCE METHOO
7507 7909 DA | C. In-House

17. CONTRACT. GRANT 8. ALSOURCES ESTINATE | & PROPESHONAL MAN YRS | b PUNCS (I» Showsandn)

& DATES/RFFECTIVE: EXPIRATION:

» numazne:® FiscaL 78 0 . 3 ] 7

e YYer: & AMOUNT: vean

& KIND OF AWARD: f.CUM. AMT. 7 9 0 . 0 00

5. RESPONLBLE DOD ORGANIZATION L [ 20. PERFORMING ORGARIZATION

wave  US Army Medical Bioengineering |vames US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

soomess® Fort Detrick, Frederick, MD 21701 aoonens*Fort Detrick, Frederick, MD 21701

[PRINCIPAL INVESTIGATOR (Pumish S34N (1 U.5, Acadomic Inetitmtiany

RESPONSIBLE INDIVIOUAL naNE:® Mal ek, J.W.

nANE: Albertson, J.M., Jr., COL vut’uon(:30]) 663-7277; AUTOVON 343-7277

receswone: (301) 663-2424; AUTCVON 343-2434 0CIAL SECURITY ACCOUNT NUMSER:

). GEMEAAL use [ASSOCIATE INVESTIGATORS

Foreign Intelligence liot Applicable nawg:

nANE: POC:DA
P TewmeT= % [UJ) Dental Portable Equipment; (U) Dental Field

Equipment; (U) Dental Field Systems; (U) Dental Operating Unit

13, TECHMICAL OBIECTIVE.® 24 APPROACH, 18 PROGRESS (Pumish individus! povagraphe 4 by number. p 10st of sach with Socwity Clasoification Code.)

23. (U} To develop a dental utility unit which will provide field dental personnel
with 2 self-contained, pressurized water supply and evacuation system for use in
support of air driven dental operating and prophylaxis handpiece systems.

24. (U) Design and fabricate a utility unit and clinically evaluate it in conjunction
with the air driven handpiece systems.

25. (U) 7810 - 7909. HNore. Task terminated because of absence of a defined
requirerent.
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DETAIL SHEET

TITLE: Utility Unit, Dental Operating, Field
FUNDING: PY %18k, cY %0 and BY %0

- S S S aar 8 Vb 0 Sha

PROBLEM DEFINITION: To develop a dental utility unit which will provide
field dental personnel with equipment which is compact, rugged and
lightweight to replace current standard field equipment.

IMPORTANCE: Current field equipment must be able to support the required
treatment of patients at the echelon where the need for treatment
! exists. The level of the treatment provided at each echelon is based
upon a compromise between the needs of the patient and to demands for
the individual to perform his basic duty assignment. As forces become
more mobile, the equipment capability must be advanced to provide the

required treatment to the patient in the decreased time period available
for treatment.

Pl

APPROACH: Review commercial sources for small lightweight devices and then

obtain possible candidates and fabricate a prototype unit. Clinically
evaluate.

e cgan - P .

ACHIEVEMENTS: Several prototypes were fabricated. Efforts to reduce
components, air/water lines were being accomplished when task was
terminated due to lack of a defined requirement.

\]
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RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY - ‘[;;\“6 Ecg]";; > °;; 3 6"'5‘]'” N D DRAE AR e
3 DATE PREV SUMRY |4 KIND OF SUMMARY L. JUMMARY SCTY® 0. WOAK SECUNTY® {7 RZGAADINGY Ma OISA N INETR'N  [h SPECIFIC OATA- 9. LEVEL OF Su®
78 10 01 | D. CHAUGE U U NA HL ST | & vonc wnar
10. HO./CODES:® PROGNAM ELEMENT PROJECT NUMBER ' TASK AREA NUMBER WORK UNIT NUMBER
o PRIMARY 63732A 35163732A836 00 APC F304
~conrmeorne | 72778 35162778A838 00 T
K Fxzwxnx | CARDS 114f
11, TITLE ¢ wieh § c! Coun)®

U) Field Clinical Analysis System

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®

009800 Medical and Hospital Equipment; 010100 Microbiology

% STARY DATE Iy ll?l‘il'lb COMPLETION DATE 15 PUNDING AGENCY 16. PERPORMANCE NETNHOD ]
7610 8109 DA | C. In-liouse
\7- CONTRACT/GRANT 1. RESOURCAES ESTIMATR & PROFESSIONAL MAN YRS b PUNDS (Mn Sousandv)
& DAvEs/EFFECTIVE: EXPIRATION: RETABRE
LT T Rg PIscaL 79 2.4 05
e vyoe: & AMOUNT: vaan [CUNNERY
« KIND OF AWARD: 1.CUM. AMT. 80 1.0 5
1. RESPONSIGLE DOD OQGAIIZAYIO.I ) 1 20. PERFORMNG ORGANIZATION l
wwer  US Army Medical Bioengineering waees  US Army Medical Bioengineering
Research & Development Laboratory Research & Development Labaratory
awomss®* Fort Detrick, Frederick, MD 21700 aoomess* Fort Detrick, Frederick, HD 21701
PRINCIPAL INVESTIGATOR (Fumiesh S3AN 1/ U 3. Acodeomic Inslttucion)
AEIPONSIBLE INDIVIOUAL waue*  Salisbury, L.L.
nae: Albertson, J.N., Jr., COL recernone{301) 663-7277; AUTOVOIL 343-7277
reueswone:  (301) 663-2434; AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT NUMSER:
f‘o reign Intelligence Not Applicable wang: Pa::e ,Mﬁ?ﬁ .
' nAME: POC:DA

B U eoRts (Proceds BACH =T Senetly ClaselResTeon Codey
(U) Laboratory Equipment; (U) Medical Field Devices; (U) Test Kits

3. YECHNICAL OlJ!CYlVI.. 24 APPROACH, I8 PROGARSSE (Pumish Indl vidus! pasegrephe 4 by number. toaf of 00Ch WIth Security Classifcation Code.)

23. (U) To develop through exploratory studies field medical devices and laboratory
equipment for clinical analysis of body fluids within Army field medical units.

24. (L) A problem definition study will be conducted to determine functional require-
ments of a field system. Lightweight self-contained, ruggedized and modular components
will be developed to satisfy the identified requirements.

25. (L) 7310 - 7909. Preliminary efforts on developing and evaluating a blood cell
counter and microprocessor controlled body-fluid analyzer indicated that it is ‘
essential that the whole system requirements be identified before further effort be |

devoted to hardware development.
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DETAIL SHEET
TITLE: Field Clinical Analysis System
FUNDING: PY - 317K, CY - $s5K, , BY - $51K |

PROBLE!Y DEFINITION: To develop a modular, portable and integrated clinical
analysis sytem for the determination of clinically important body fluid
parameters in a field environment.

IMPORTANCE: Currently used equipment is a mixture of various commercial
equipment which has not been designed to operate in the field. Additionally,
the use of different manufacturer's equipment for the same determination
increases the logistic, training and maintenance problems.

APPROACH: A determination of the various tests and location in the medical
care chain will be determined. A survey of the procedures available to
make the desired test will be made. Then a system will be developed which
will use common procedures for as many tests as possible and which will
provide a modular and integrated system.

ACHIEVEMENTS: A meeting was held in Sep 79 at the Academy of Health
Sciences and a list of required tests and the level of the health care chain
was developed. The system requirements are being developed and ccmmercial
sources are being sought.

RELATIONSHIP TO CORE PROGRAM: The program is directly related to the lab
mission of developing field medical equipment.

64 t




RESEARCH AND TECHNOLOGY WORK UNIT SUNMARY T R o
3 OATE PAEV SUM'RY |4 KIND OF SUMMARY B SUMMARY SCTY? |8 WORK SECURITY® D RZIQRADINGY Ba OIS8'N IKETAR'N Sh SPECIPIC DATA- 9. LEVEL OF suN
78 10 01  |D. CHAIGE v U NA NL B e Doaa | & vors ower
10. NO./CODES * PROGRAM ELEMENT PROJECT NUMBER B TASK AREA NUMBER WORK UNIT NUMBER
a_Prinany 64717A 351€4717D832 00 046 APL FL76
s conrmeuriva | 62778A 351627786A838 00 044 =
xesemex | CARDS 1404A L

11. TITLE (Precede wii Securtty Closelticaitan c-do;‘

U) Portable Pesticide Dispersal Equipment (Backpack)

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®
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f’m““ SRy e ts &5 1)) Backpack; (U) S011d/Liquid Dispersal; (U) Arthropod
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23. (U) To identify a cormercially available, 1ightweight, durable, backpack unit
capable of dispersing solid or liquid pesticide formulations. This unit would be
used by preventive medicine personnel in combat zones and CONUS for controlling
disease vectors and pest arthropods.

24. (U) A review of commercially available backpack units will be made. Suitable
units will be field evaluated. After entomological feasibility has been established,
modifications, if necessary, will bemade and formal testing coordinated with
responsible agencies.

25. (U) 7810 - 7909. Developnental te