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PREFACE

183D

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. Current mission is:

e em s .

Conducts research and development on medical, dental and pest manage-

i ment materiel on a continuing basis for the Army and on an as-required
- basis for the Navy and Air Force. Performs research and development
j on new delivery systems for insecticide dispersal to control arthropods.

: Constructs prototypes and test models of selected medical equipment

" and performs developmental testing of them. Performs research and
development for Corps of Engineers on militarily unique pollutants from
Army industrial operations. Conducts health hazard assessment for
materiel developers of smokes, obscurants and synfuels. Conducts

: research and development of soldier occupational health hazards, e.g.,

] solids, liquids, toxic gases and synfuels; devises strategies to eliminate

; exposure or define criteria for safe exposure standards.

d MANPOWER

‘ 1 Oct 81 30 Sep 82

' Authorized Actual Authorized Actual

| Officer 20 20 . 19 21

! Enlisted 13 14 15 13
Civilian 102 94 101 99

TOTAL 135 128 135 133

Professional disciplines represented in the organization include:

‘ Aquatic Biology Engineering
j Biostatistics Biomedical
Biomedical Maintenance Technology Chemical
Chemistry Electrical
2 Analytical Electronics
: Biochemistry Mechanical
Polymer Sanitary/Environmental
Computer Sciences Graphic and Photographic Arts
Engineering Crafts and Drafting Operating and Photographic Arts
Entomology Operating Room Nursing
\ Environmental Microbiology Pharmacology [Txccession For
, ’ Toxicology - -
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o BUVGET

:

. IN-HOUSE

5 PRUJECT ALLOTMENT % Obligation % Disbursement
e wc | $ 100,000 99 99
. S04 94,000 98 98
= $10 139,000 97 96
e 835 1,301.000 89 47
= 875 436,000 98 98
2 871 300,000 98 98
. 874 545,000 95 75
a: 878 630,000 98 97
o 836 190, 000 97 97
e 993 62,000 97 97
- 832 485,000 98 98
- M22 73,000 95 50
= TOTAL DIRECT $4,355,000 95 79
X REIMBURSABLES 811,188 83 15
% TUTAL FUNDS $5,166,188 93 78
% AVAILABLE

- COMPARISON FY81 to FY82:

;j; ALLOTMENT % Obligation % Disbursement
& FY81 $4,434,328 92 82
, FY82 5,166,188 93 78
&
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TITLE: Development of an Automated Toxicant Screening Test Based on the
Ventilatory Responses of Fish

FUNDING: PY - 13K; CY - 6K; BY - 7K

PROBLEM DEFINITION: Current methods for determining the chronic effects of
toxic materials on fish are costly and time consuming. A faster, less
exp-ns’ve screening test to estimate chronic-effect levels would be quite
use’:l. One possible method is based on recent evidence indicating a
relationship between the concentration of a toxicant causing chronic effect on
. fish growth, reproduction, and survival and the concentration causing abnormal
¢ £ish ventilatory patterns. The goal of this project is to test this

. relationship using an automated system for monitoring the ventilatory signals
i of fish,

L IMPORTANCE: The number of materials reaching the environment and posing a

é potential threat to aquatic organisms is continually increasing. Only a very
5 small number can be tested using full life cycle tests with fish, The

E development of a sensitive screening test that could be used to estimate

chronic toxic effect concentrations would save time, money, and would help set
testing priorities so that limited resources could be used for those materials

N having the greatest potential toxicity.
N APPROACH: An automated system has been developed to monitor the ventilatory
N patterns of 30 bluegill sunfish. Toxicants tested will be those for which the

chronic toxicity to bluegills has already been determined. Comparison of
these literature values with effect levels found in the ventilatory monitoring
tests should indicate the usefulness of the monitoring system as a screening
test for chronic toxicity.

ACHIEVEMENTS: A new test chamber and electrode arrangement were utilized
during FY82 to minimize ventilatory signal deteriorztion due to certain
orientations of the fish in the test chamber. This substantially improved the
X accuracy of the computerized system. Bluegills were then tested for their
; responses to chlordane (an organochlorine pesticide) and acetone (the carrier
: solvent used for the chlordane). Apparent changes in ventilatory parameters
were evident only at the highest concentration of acetone tested (396 mg/L);
half this concentration was therefore used in the subsequent chlordane test.
Bluegills exposed at up to 8.91 ug/L chlordane for 6 days showed no evidence
of response in any ventilatory parameter. Bluegill ventilatory changes are
therefore not good predictors of chlordane chronic toxicity, since the chronic
. "no effect" chlordane concentration is between 0.54 and 1.22 pg/L.
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23. (U) To determine the effect of pesticide compounds cn oxygen uptake and nitrifica-
tion by the microbiota of trickling filter influent and trickling filter effluent. To
determine the persistence/disappearance of each compound over short time intervals in
the presence of these organisms, Assessment of the fate and effects of low-level
pesticides reaching sewage treatment plants forms part of the evaluation of the
activated carbon adsorption/filtration system for pesticide removal developed by this
Laboratory and the US Army Training and Doctrine Command.

T
ot Tata Ty T

it i 4
A

%2

24, (U) Approximately seven pesticides will be separately tested, both as pure com-
pounds and as practical formulations to assess their effect, at various concentrations,
on oxygen uptake and nitrification. Primary settled sewage and trickling filter
eifluent from the Frederick municipal treatment plant will be tested in modifications of]
the standard bilochemical 0, demand test. Effluent will be included because of its
content of sloughed biomass from the filter medium. Prolonged incubation will be used
to observe effects on nitrification. For determination of rate of 0, uptake over short
time intervals, wastewater at very; low dilution levels will be used.

25. (U) 8109 - 8209. Shift in emphasis from 0, uptake to pesticide sedimentation, to

;f complete the latter and effect technology transfer. Factorial series of experiments

- designed, initiated, and now nearing completion, to determine partition of seven Army-

x relevant pesticides in both primary and secondary sewage sedimentation, Wastewater

- obtained from two treatment plants, Frederick and Fort Detrick for use in laboratory

Li Jar-test determination, with and without addition of flocculating agents. Abstract of
paper for ACS presentation, Sep B2, Kansas City, MO, approved.
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DETAIL SHEET

TITLE: Interaction of Army-Relevant Pesticide Compounds with Trickling

Filter Microorganisms in vitro

FUNDING: PY - OK; CY - 5K; BY - OK

PROBLEM DEFINITION: To determine the effect of pesticide compounds on oxygen

uptake and nitrification by the microbiota of trickling filter influent and
trickling filter effluent. To determine the persistence or disappearance of
each compound over short time intervals in the presence of these organisms.

IMPORTANCE: Little is known of the fate or effects of pesticide compounds at

low level reaching domestic sewage treatment plants. This has been identified

as a research need, particularly in connection with the evaluation of the
activated carbon adsorption/filtration system for pesticide removal developed
by this Laboratory and the US Army Training and Doctrine Command. The
proposed work will explore one avenue leading toward laboratory-based
prediction of no-effects levels and other facets of the effects and fate of
low-level hazardous wastes in biological aerobic treatment processes.

APPROACH: The pesticide compounds will be studied individually, both as pure
compounds and as formulations, to determine their effects on 0, consumption
and on nitrification in both trickling filter influent and trickling filter
effluent. Effluent will be included because it is expected to contain
sloughed biomass from the filter medium. For these studies, replicate BOD
bottles will be used, and pesticide concentration will be varied. Prolonged
incubation will be used to observe effects on nitrification. For determina-
tion of rate of 0, uptake over short time intervals, wastewater at very low
dilution levels, or undiluted, will be used. Pesticides studied will be
baygon, diazinon, dimethoate, dursban, malathion, ronnel and 2,4-D low
volatile ester.

ACHIEVEMENTS: Shift in emphasis from 05 uptake to pesticide sedimentation, to

complete the latter and effect technology transfer. Factorial series of
experiments designed, initiated, and now nearing completion, to determine
partition of seven Army-relevant pesticides in both primary and secondary
sewage sedimentation. Wastewater obtalined from two treatment plants,
Frederick and Fort Detrick, for use in laboratory jar test determination, with
and without added flocculating agent. Partition to sediments reached 90 to 96
percent for dursban, ronnel, and 2,4-D ester, and 80 to 90 percent for
diazinon, using either lime or FeC13 as flocculant. Dimethoate and baygon
showed very little tendency to sediment but underwent extensive hydrolysis at
pH >10, Malathion also underwent alkaline hydrolysis above pH 9.5, while with
FeCL, as flocculant at pH 4 to 5.5, about 60 percent appeared in sediments.

PRESENTATION: Bausum, H.T. and W.H. Dennis, Jr. Persistence and Partition of

Pesticides in Primary Sewage Sedimentation. Abstract for Oral Presentation at
Division of Pesticide Chem., American Chemical Society, Kansas City, MO,

Sep 82, and for publication in Division of Pesticide Chemistry, ACS,
Proceedings.
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9. TECHNICAL OBUJECTIVE.® 28 APPROACH, 18

23. (U) To further our understanding of the mechanisms of oxidation of phenols and
amines under conditions relevant to wastewater treatment and chemical detoxification
processes.

24, (U) The approach, involving kinetic and product studies of oxidation of
chlorophenols by CIOZ, and kinetic studies of oxidation of amines by alkaline
ferricyanide, is detailed in the accompanying proposal.

25. (U) 8110 - 8209. Results of the ferricyanide oxidation study were unexpected, and
the scope of the reaction was broader than anticipated. Thus, virtually the entire
period was spent pursuing the study to completion. Rates of oxidation of three amines
were determined over the pH range 3.7-13.4, and a retarding effect of ferrocyanide was
observed over this entire range. These results showed that two different mechanisms areg
operative: reversible rate-determining electron transfer from amine at high pH, and
reversible rate-determining hydrogen transfer from ammonium cation at intermediate and
low pH. These findings are a substantial contribution to our understanding of the
action of one electron oxidants in chemical disinfection and detoxification processes,
and have been submitted for publication in Journal of Organic Chemistry. With this
phase of the oxidation study complete, the work unit is terminated.
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DETAIL SHEET

TITLE: Oxidation of Phenols and Amines under Wastewater Treatment Conditions
FUNDING: PY - OK; CY -~ 8K; BY -~ OK

PROBLEM DEFINITION: Chlorophenols are formed slowly on treatment of phenol
with excess chlorine dioxide (Cl0,) in dilute aqueous solutions. They are
important environmental pollutants, and their fate on treatment with C102 has
not been investigated. Ferricyanide, like Cl0,, 18 a one-electron oxidant
which reacts with amines to give products simifar to those of C102. The
results of two earlier investigations suggested a Cl0,-like mechanism for
ferricyanide at pH 8.8 and a different mechanism at >11. Thus, the
mechanisms of ferricyanide oxidation remain to be investigated.

IMPORTANCE: Reactions of Cl10, with certain classes of compounds, notably
amlnes, phenols, and olefins %ave been investigated in some detail, but until
very recently such studies were not carried out under water treatment condi-
tions. Thus, in order to facilitate assessments of relative safety, further
knowledge of the aqueous organic chemistry of €10, is essential. Similarly,
further study of other oxidants chemically simila% to Cl10, in aqueous solu-
tions may be relevant to their use in detoxification of c%emical agents.

APPROACH: Kinetic studies of the oxidations of 2- and 4~-chlorophenol will be
done In a stopped-flow spectrophotometer measuring disappearance of Cl0, under
pseudo-first order conditions and utilizing a Wylbur program Wajon 2 to
determine rate constants. Organic product analyses will be made by HPLC.
Stoichiometry of the oxidations will be determined through quantitative
analysis of the inorganic products by ion chromatography. Kinetic studies of
the oxidation of amines by ferricyanide at pH’s between 8.8 and 11 will be
made, and the effect of added ferrocyanide determined. Unlike that of Cl0,,
this reaction is sufficiently slow to measure by repetitive scans in a UV-
visible spectrophotometer.

ACHIEVEMENTS: The results of the ferricyanide oxidation study were
unexpected, and the scope of the reaction broader than anticipated

initially, Virtually the entire period was spent pursuing this study to
completion., Thus, rates of oxidation of three amines were determined over the
pH range 3.7-13.4, and a retarding effect of ferrocyanide was observed over
this entire range. Two different mechanisms were indeed found operative;
however, the Cl10,~like mechanism (reversible rate-determining electron
transfer from amfne) was predominant at pH >11, while in the lower pH range
the mechanism involved reversible rate-determining hydrogen transfer from
ammonium cation. A manuscript detailing these findings has been submitted for
publication in Journal of the American Chemical Society.

PUBLICATIONS: Burrows, E.P. and D.H. Rosenblatt. Competitive Pathways in
Chlorine Dioxide Oxidation of Amines: Amide Formation from Cyclic Amines.
Technical Report 8109.

Burrows, E.P, and D,H. Rosenblatt, Mechanism of Oxidation of Trialkylamines
by Ferricyanide in Aqueous Solution. For publication in Journal of the
American Chemical Society.

Brueggemann, E.E., J,E. Wajon, C.W.R., Wade, and E.P. Burrows. Analysis of
Unquenched Reaction Mixtures of Chlorine Dioxide and Phenols by Reversed Phase
High Performance Liquid Chromatography. For publication in Journal of
Chromatography,
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23. (U) To develop a rapid field method for the detection of traces of pesticides in
effluent from Army carbon adsorption/filtration and sludge treatment systems. The

methods may be used for detection of other pollutants such as dyes, munitions, and toxid
substances in water,

24. (U) Results of literature searches and newly developed methods will be combined to
give a thin-layer chromatographic procedure in which a single adsorbent and a solvent
system can be used to separate mixtures of organophosphorus and carbamate pesticides.
In addition, a technique will be developed for quantitation of the results at the time
of analysis.

25. (U) 8110 -~ 8209. The thin-layer chromatographic (TLC) procedure, using silica gel
and hexane/acetone (V/V, 8/3) to separate and identify aqueous mixtures of the
pesticides, baygon, diazinon, dursban, dimethoate, malathion, and vapona, has been
successfully developed and is now being used by pest control operators at Ft. Eustis,
VA. Ft. Eustis has purchased its own TLC equipment and is using the technique to
monitor its untreated and treated wastewater. Presentations on the TLC method were
given at the September National Meeting of the American Chemical Society and at the June]
Mid-Atlantic Reginal Meeting of the American Chemical Society.
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DETAIL SHEET

TITLE: Development of Thin-Layer Chromatographic Procedures (TLC) for the
Rapid Analysis of Traces of Pesticides in Wastewater

FUNDING: PY - 11K; CY - 10K; BY - OK

PROBLEM DEFINITION: The disposal of treated wastewater at Army pest control
facilities requires on-the-spot chemical analyses. Laboratory equipment and :
highly trained personnel will not be available at these stations. The objec-~ ‘
tive of this work is to develop the simplest thin-layer chromatographic system

that one can use in the field to detect pesticides in the treated water. A

second objective is to quantitate the concentration of pesticide.

IMPORTANCE: Federal, State, and DA regulations prohibit the discharge of
pesticide waste into sewer systems, Iinto the soil, or into bodies of water
unless the pesticide concentrations are below certain preestablished safe
levels. To comply with these regulations, as well as reduce the storages of
hazardous wastes, operators at Army pesticide waste treatment facilities need
a simple reliable system for determining the level of pesticides in treated
wastewater and for gelecting the procedure for wastewater disposal,

APPROACH: Thin-layer chromatographic procedures found in the literature for
specific pesticides and new methods will be evaluated and adapted to identify
single solvent system and absorbent with potential for separation of mixture
of pesticides.

ACHIEVEMENTS: In FY82, the TLC method of field analysis of pesticides in
aqueous waste was continued at ¥t, Eustis, VA, The procedure and results were
presented at the April National Meeting of the American Chemical Society and
as part of the presentation on the adsorption/filtration system at the Middle
Atlantic Regional Meeting of the American Chemical Society. Technical
assistance was given to Pt, Eustis, VA, in the selection and purchase of TLC
equipment for field use by pest control operators. The method is now
operational,

PRESENTATION: Wade, C.W.R., W.H. Deunis, Jr., and T.M. Trybus. Quantitative
Analyses of Pesticides by TLC under Field Conditions. Oral presentation at
American Chemical Society Meeting at Las Vegas, Nevada.
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23. (U) During FY77, trichloroacetic acid (TCA) was discovered by accident in Fort
Detrick tapwater at the level of ~50 ppb. This may or may not be a function of water
chlorination as practiced at the Fort Detrick water plant. It is our objective to look
carefully at the chlorination of natural water, determine the effect of Cl., dose, rate
of TCA formation and seasonal variations. This is a basic research study that retains
the proficlency of chemistry staff and will, in the long run, aid in solving more
practical Army environmental or chemical problems.

24. (U) The present method of analysis will be modified in order to cut down on amount
of time for GC analysis. Raw water will be taken to the Frederick treatment plant and
dosed with HOCl at various levels. The amount and rate of formation of trichloroacetic
acid will be measured.

25. (U) 8110 ~ 8209. A rapid and sensitive method has been devised for analysis of
trichloroacetic acid (TCA) in water based on extraction of 10 mL of acidified sample
with 1 mL diisopropyl ether, treating the ether extract with gaseous CHyN, and analyzing
the resulting extract by GC/EC. Sensitive to 5 ug/L TCA in water. When Settled
Monocacy river water is chlorinated to 4 mg/L FAC, TCA is formed gradually, reaching a
maximum of 35 ug/L after 6 hours. The same water dosed with FAC from 2 to 20 mg/L Cl
showed increasing concentrations of TCA with increasing dose of Cl after 16 hours. The
highest dose yielded 130 ug/L TCA. TCA was found in tapwater of Fort Detrick, Frederic
City, and Baltimore City.
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DETAIL SHEET

TITLE: Investigation of the Formation of Trichloroacetic Acid during Water
Chlorination

FUNDING: PY - OK; CY - 3K; BY - OK

PROBLEM DEFINITION: To quantitatively determine the level of trichloroacetic
acid in Monocacy River water before and after chlorination, determine the
effect of chlorine dose on amount produced, determine the rate of formation
and assess possible adverse effects by a survey of chemical and biological
literature.

IMPORTANCE: During FY77, trichloroacetic acid was discovered by accident in
laboratory tapwater at the 50 ppb level. Subsequent informal investigations
showed this substance to be present in Frederick City and Baltimore City
tapwaters as well, but not in unchlorinated well water. To the best of our
knowledge, trichloroacetic acid heretofore has never been observed nor
suspecte. in tapwater.

APPROACH: A gas chromatographic method using electron capture has been
devised to analyze waters containing as low as 1 ppb of trichloroacetic

acid. The level of trichloroacetic acid will be monitored in raw water before
and after chlorination to various levels from 0.2 to 10 ppm Cl. Parameters
will be Cl dose and time. Concurrent with lab studies, a literature survey
will be made.

ACHIEVEMENTS: A rapld and sensitive method has been devised for analysis of
trichloroacetic acid (TCA) in water based on extraction of 10 mL of acidified
sample with 1 mL diisopropylether, treating the ether extract with gaseous
CHyN, and analyzing the resulting extract by GC/EC. Sensitive to 5 ug/L TCA
in water. When settled Monocacy river water is chlorinated to 4 mg/L FAC, TCA
is formed gradually, reaching a maximum of 35 ug/L after 6 hours. The same
water dosed with FAC from 2 to 20 mg/L Cl showed increasing concentrations of
TCA with increasing dose of Cl after 16 hours., The highest dose yielded 130
ug/L TCA. TCA was found in tapwater of Ft. Detrick, Frederick City and
Baltimore City.
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1. GENERAL USE ASSOC(ATE INVESYIGATORS

Foreign Intelligence Not Applicable waus: Brueggemann, E,

"ANE: POC: D.
nos ¢ 2 nealNsation )
(U) Water; (U) Analysis; (U) FAC; (U) Combined Chlorine; (U) HPLC
9. TECHNICAL OBJECTIVE.® 24 APPROACNH, 38 8 (F indi vidue! po Sy number. procods tex! of sach wilh gocwily Clossificotion Code.)

23. (U) various colorimetric methods have been developed to measure free chlorine in
water (HOC1/0C1”). Only one method (syringaldazine) can reliably distinguish HOCl from
NH,Cl and NHClz. It would be useful to have an analytical method that would
qualitatively and quantitatively distinguish all chlorine species (HOC1, NH,C1, NHCIZ
and NCl3) in water.,

24. (U) vVarious active chlorine (free and combined) species will be subjected to
analysis by high pressure liquid chromatography (HPLC). Conditions will be sought for
their separation.

25. (U) 8110 - 8209. Reverse phase high performance liquid chromatography (RP-HPLC)
employing UV-detection was able to identify monochloramine (NHZCI) in glass
distilled/deionized water at moderate to high concentrations (> 150 ppm). We were
unable to detect aqueous solutions of hypochlorous acid (HOCl) and dichloramine (NHClz)
by this method at concentrations of 260 and 170 ppm, respectively. Aqueous solutions o
-, HOC1 (260 ppm), NH,Cl (189 ppm) and NHC1, (170 ppm) were UV scanned from 350 to 200
nanometers (1 A.U.F.S.). NH,Cl showed modest absorption of UV light at 243 nm. HOC1
(260 ppm) and NHCl, (170 ppm) showed no absorption of UV light (350 to 200 nm) at 1
A.U.F.S,

S J
PREVIOUS EDITIONS OF THIS FORM ARE OBSCGLETE. DD FOAMS 14984 | NOV 68 QU.S. GFO: 1901—-341.068/0290
' MAR o8 AND 1498:1 | MAR 88 (FOR ARMY USE) ARE OBSOLETE

(AT T WY A e

.

D T P Pa R S P - ot . - .
MR G NN A I NN . SR I I P PR R S S Py SRy Sy WP W WAy WS S Ry NP S S




A Atk et e e it e - iye e fun et e RS R e AN o, O IR A O

., .

o ".. K

LA B Bt AR A A R <;T";.‘

e Tw T e T et e T e T e e

DETAIL SHEET

TITLE: Development of Chromatographic Method for Separation and
Quantitative Analysis of HOC1, NH,Cl, NHCl,, and NCl4

FUNDING: PY - O0K; CY - 3K; BY ~ OK

PROBLEM DEFINITION: Various colorimetric methods have been developed to
determine free chlorine (HOCl or OCl”) in water. Only one method can reliably
distinguish HOCl from NH,Cl and NHClz (syringaldazine method). All methods
developed are for field use and there has been little effort to accurately
characterize the free and combined chlorine species present in chlorinated raw
water.

IMPORTANCE: It would be useful to develop an analytical method that would
qualitatively and quantitatively distinguish HOCl (OC1~) and all species of
combined chlorine (NH,Cl, NHCl,, and NCl3). This would be too sophisticated
for field use, but valuable in research studies.

APPROACH: Solutions of various free and combined chlorine species will be
prepared and subjected to analysis by high pressure liquid chromatography
(HPLC). Present HPLC columns should be sufficiently inert to allow passage of
active-Cl species without interaction of column packings (reverse-phase ¢y
type) and yet allow partitioning between the packing and mobile phase.

ACHIEVEMENTS: Aqueous monochloramine (NHZCI) was detected at moderate to high
concentrations (> 150 ppm) by reverse phase high performance liquid
chromatography (RP-HPLC). Aqueous solutions of HOCl (260 ppm) and NHC1, (170
ppm) could not be detected by this method at this time.
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- rl TECHNICAL OBJECTIVE.® 24 APPROACH, 28 “»( h indl vidual po aph Sy number. Procede tosut of sach with Security Classificotion Code.)

23, (U) To evaluate the effect of an antifoam additive to beef extract eluent on the
recovery of enteroviruses from water and wastewater. This work will provide improved
capability for virus assay in current microbiological evaluations of the Army’s new
technology field water treatment systems (reverse osmosis water purification units).

™ .

24, (U) The Bentonite system for virus recovery will be compared with the new charge-
modified (AMF-CUNO) filters. Attempts will be made to locate the actual site of the
antifoam B enhancing activity.

25. (U) 8110 - 8209. Preliminary replicate results with the AMF-CUNO charged filters
(IMDS) gave excellent recovery of poliovirus from tapwater when compared to the
Bentonite Virus Concentration System. Approximately 102 of the virus was recovered in
the filtrates. The IMDS filter apparently removed the virus enhancing activity of
antifoam B,
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DETAIL SHEET

TITLE: Evaluation of the Effect of an Antifoam Addition to Beef Extract
Eluent on the Recovery of Enteroviruses from Water and Wastewater

FUNDING: PY - 5K; CY - 1K; BY - 1K

PROBLEM DEFINITION: All methods used to concentrate viruses from various
water environments employ filters to trap these viruses. The viruses are then
recovered using high pH, organic eluents which foam considerably during
elution from the filters.

IMPORTANCE: To improve the ability to detect viruses in environmental waters,
and to reduce the physical and aerosol hazards during elution from these
filters.

APPROACH: The Bentonite virus-recovery system will be compared with the new
charge-modified (AMF-CUNO) filters in the presence or absence of 0.18%
antifoam B in the beef extract eluent. An attempt will be made to determine
the actual site of antifoam B virus enhancing activity.

ACHIEVEMENTS: Preliminary replicate results with the AMF-CUNO charge-modified
filters (IMDS) gave excellent recovery of poliovirus from tapwater when
compared to the Bentonite virus-concentration system. However, ca. 10% of the
seeded virus was recovered in the IMDS filtrates. The charged filters
apparently removed the virus enhancing activity of antifoam B.
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B cenenaL use ASSOCIATE INVESTIGATORS
Foreign Intelligence Not Applicable wawe: Baxter, L.J.
HAME: 2
x - — POC2DA __

(U) Trihalomethanes;

at 3 oo a0Aa mils
3. TECHNICAL OBJECTIVE.® 24 APPROACH, 28 . ( individus! he id € by number. Procode tont of soch with Secwrily Closeificotian Code.)

23. (U) The Army treats most of its drinking water and effluent from wastewater treat-
ment plants with Cl, to kill bacteria. This process produced THMs which are suspected
carcinogens. The ogjective of this project is to develop a method for the
photocatalytic degradation of THMs in chlorinated Army drinking water and effluents.

24, (U) Trihalomethanes will be exposed to UV light in the presence of various metal
catalysts and photosensitizing dyes. By varying the time of exposure to light and
catalyst concentrations, we can evaluate the various methods for THM degradation.

25. (U) 8110 - 8209. It was found that Zn metal effectively degrades THMS in the
absence of UV light. The degration of THMs with time and the formation and degradtion
of several reaction intermediates were studied. Results of this study will be reported
in the near future.
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TITLE: Trihalomethane (THM) Degradation

FUNDING: PY - OK; CY - 13K; BY - OK

.
(|
2

PROBLEM DEFINITION: We will attempt to develop a method for the photo-
catalytic degradation of THMs in chlorinated Army drinking waters and
wastewater effluents.,

IMPORTANCE: The Army treats most of its drinking water and effluents from
wastewater treatment plants with Clz to kill bacteria. This process produces
THMs which are suspected carcinogens. If we can develop a method for
degrading THMs, the hazards of carcinogens in Army drinking water will be
greatly reduced and discharge water will be safer for the environment. These
advantages would apply to the private sector as well.

APPROACH: A mixture of THMs will be exposed to UV light in the presence of
various metal catalysts and photosensitizing dyes. Parameters such as UV
light intensity, time of exposure, and amount of catalyst will be varied to
determine the optimum conditions for THM degradation for each catalyst.

ACHIEVEMENTS: It was found that Zn metal effectively degrades THMs in the
absence of UV light. The degradation of THMs with time and the formation and
degradation of several reaction intermediates were studied. A rough draft of
these findings for journal publication is 952 complete.

PUBLICATION:  Burns, M. (Summer Student), L. Baxter, and S.H. Bake.
Catalytic Degradation of Trihalomethanes, Abstract for presentsation at Middle
Atlantic Regional ACS Meeting, Newark, DE,
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waue:* US Army Medical Bioengineering waue:* US Army Medical Bioengineering
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23. (U) To determine whether or not a photocell can be constructed using silver
chloride to produce electricity from light. This photovoltaic cell could provide a
"silent" source of power to operate electronic monitoring instrumentation at remote
military sites.

24, (U) Initially a literature search will be conducted. Then a photocell will be
designed and constructed. Parameters will be varied in order to determine the optimum
conditions for converting sunlight to electricity.

25. (U) 8109 - 8209, A literature search conducted during FY81 indicated no research
activity on this type of photocell, Materials and chemicals have been ordered and
asgsembled. A preliminary cell has been designed. This cell has demonstrated that
electricity can be produced from sunlight using AgCl. A new cell has been designed and
constructed in order to optimize its efficiency.
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DETAIL SHEET
TITLE: Silver Chloride Photovoltaic Cell
FUNDING: PY - 7K; CY - 5K; BY - IK

PROBLEM DEFINITION: To design a phntovoltaic cell from silver chloride and
determine the optimum conditions for operation.

IMPORTANCE: The Army is a leader in developing new techniques. This photo-
cell could provide an economical source of electrical energy to remote

installations and would prove valuable, therefore, to both the military and
private sectors.

APPROACH: Using various cell designs, several parameters such as pH, chlorine
concentration, light intensity, and wavelength are being studied.

ACHIEVEMENTS: A literature search has indicated no research activity in this
area. The optimum pH for operating this cell is approximately 2. The cell
does produce electrical power when Cl, is added. The present cell has been
modified in order to increase the Cl, production of the Ag/AgCl electrode. An
offshoot of this project has given r%se to another study on what happens to
Cl, in the presence of UV light,

26

......
S A S ST IR Sl . e . R i e, oo, Lt e e

LI - - P A . . R N P I . . N
PR TR A, VN VI TP IP R Sl T TS T Ry on PRSI SRPU T WA A Wt P PR A = - - -




L - e e
T T N T W T N v e, P Rl R A .

1. AelincY AC &unoam REPORT CONTROL STHNEOL.

RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OC 3146 82 09 30 Dn-nnsfmft»u
S DAYE PREV SUMRY |4 KIND OF SUNMMARY S SUMMARY !C“V‘ wonx SECUNTY . ll”hﬂﬂf e DISO'N WSTAR'N E‘::‘Cé:aﬂ‘lcvcl"“ . EVEL OF Sun
81 10 01 K. COMPLETIQN U U NL Q@ Dwe A WORs Y
10. NO./CO0KS:* PROGAAM ELEMENTY PAOIECT NUMBER TASK AREA NUMBER WORK UNIT NUNBDER
& PRIMARY 61101A 3A161101A91C Q0 067 APC_FL715.
B CONTRIBUTING
€. CONTRIBUTING

11 TITLE (Preceds with Security Clsesiticotian Codn)®

(U) Formation and Evaluation of Specific Adsorbent Surfaces

12. SCIENTIFIC AND TECHNNOLOGICAL angas®

) 007800 Hygiene and Sanitation; 008000 Igdns:{ :
IS START DATE 74 ESTIMATED COMPLETION DATE 15 FUNDING AGENCY 16. PERFORMANCE ME THOD
8008 8209 nd PR
7. CONTRACT. GRANTY ¥8. AESOUACES ESTIMATE | & PROFESSIONAL MAN YRS | B PUNDS (M Sevsands)
& DATES/RFFECTIVE: EXPIRATION:
B nuMpEnR® FiscaL 2 Y 10
e Tyee: 4 AuOuUnT: vEan F!Ul'l'l'“' T A
& KIND OF AWARD: f.CUM. AMT. 1 00
9. REIPONSIBLE DOD ORGANIZATION r J 0. nn-'omTc&oicnun 100 1 ‘F—
naue:* US Army Medical Bioengineering waue® US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

soomess*  Fort Detrick, Frederick, MD 21701  [*°****" Fort Detrick, Frederick, MD 21701

|PRINCIPAL INVESTIGATOR (FPumieh SSAN I . 8. Acotomic phelitution)

RESPUNSIBLE INDIVIDUAL YT B Kulkarni, R.K.
wawe.  Trudeau, T.L., COL TELEPRONE (301) 663-2036; AUTOVON 343-2036
TELEPMONE: . - SOCIAL SECURITY ACCOUNT NUNBER:
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(U) Adsorption; (U) Pesticides; (U) Dyes;

rl‘ TECHNICAL OBJECTIVE,” 24 APPROACH, I8 “( ok individual pacagraphe identified by aumber. Pesceds taxt of eachk with Socwity Clossificatian Code.)

23. (U) The claims were made by Dicky and Associates that hydrophilic silica gels can
be made to form specific adsorbent surfaces for organic molecules like dye stuffs. The
objective of the present investigation was to test the hypothesis and prepare high

potency adsorbent surfaces on silica gel for pesticides and other toxic pollutants in
- wastewater.

24, (U) It was planned to prepare specific silica gel adsorbents for methyl orange,
ethyl orange, p-chlorophenyl methyl sulfone, malathion, and chlordane and evaluate their
properties as adsorbents for the specific substances.

25. (U) 8110 - 8209. The study of the adsorption isotherms clearly showed that silica
gels do form definite specific surfaces for the compounds mentioned in 24 above. It is
found that the specific adsorption property of the silica gels is enhanced by further
modifications of the specific surfaces by the suitable adjustment of the hydrophilicity,
porocity, and affinity of the gels by using the techniques of partial phase-reversion in
the course of formation of the gels by polymerization. Actually the specific silica
gels prepared for a-chlordane and malathion had high specificity and selectivity after
phase reversion by treatment with trimethyl-chlor-silane. The abstract has been
submitted for publication in Research News Letter (USAMRDC) and an article has been
prepared for publication in Environ, Sci. & Tech.
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DETAIL SHEET
TITLE: Formation and Evaluation of Specific Adsorbent Surfaces
FUNDING: PY -~ 10K; CY - 10; BY - OK

PROBLEM DEFINITION: This study involves the preparation of specific adsorbent
surfaces on silica gel under acid pH and aluminum hydroxide in alkaline pH for
ethyl orange or methyl orange, and evaluation through the study of adsorption
isotherms. This study may lead to the study of the cross-linked homo and
block copolymers for dyes and pesticides.

IMPORTANCE: 1In basic chemistry, this study 1is important in elucidation of the
behavior of Si and Al gels as template-like specific adsorbents for any
organic molecules. This may lead to the preparation of high potency
adsorbents for the pollutants in wastewater, facilitating the treatment of
wastewater for removal of toxic substances.

APPROACH: The preparation and evaluation of silica gels in the presence of
methyl or ethyl orange, and also chlorophenyl methyl sulfone, in order to
reproduce and establish the data available in literature. Then the same
techniques may be established for other pesticides and pollutants. The silica
gels can be modified by aluminum hydroxide or chlorosilicon compounds, to suit
the adsorbent surfaces to the structure of the pollutants.

ACHIEVEMENTS: It was found that many toxic pollutants in wastewater could be
specifically adsorbed by silica gels prepared in the presence of these
pollutants. The specific silica gel adsorbents, prepared for ethyl orange, p-
chlorophenyl methyl sulfone, malathion, and chlordane, exhibited this
property. The detailed study of the adsorption isotherms of these adsorbents
for specific adsorbates demonstrated that the specific template-like surfaces
were really formed by the polymerizing orthosolicic acid in the acid phase in
the presence of these substances. The p-chlorophenyl methyl sulfone, a-
chlordane, and malathion showed extra specificity even after treatment with
trimethyl-chloro-silane to cause phase reversion.

PUBLICATION: Kulkarni, R.K. and T. Trybus. Preparation of Specific Selection
Adsorbents for Pollutants in Wastewater. Article for publication in MRDC
Regearch Newsletter.
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23. (U) Most of the water the Army consumes is chlorinated. Also, the water from Army
wastewater treatment plants is chlorinated before it 1is returned to the environment.
Because chlorinated Army water is exposed to UV light, we need to know the fate of C1,.

24. (U) Ve will conduct a literature search and consult with knowledgeable researchers
in this area of interest. Then we will study the photodegradation of Cl, at different
pH and attempt to identify the reaction products and intermediates. The ion
chromatograph will be used to identify some of the reaction products.

. 25. (U) 8110 - 8209. Degradation curves of Cl, and formation curves of 0, have been
- constructed. From these curves and from indications in the literature, additiomnal
-, reaction products besides 04 and C1~ are formed.
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DETAIL SHEET
TITLE: Fate of Cl, in the Presence of UV Light

FUNDING: PY - OK; CY - 12K; BY - 2K

PROBLEM DEFINITION: We will study the photodegradation of Cl, at different pH
and attempt to identify the reaction products and intermediates.

IMPORTANCE: Most of the water the Army consumes 18 chlorinated. Also, the
water from Army wastewater treatment plants is chlorinated before it is
returned to the environment. Because chlorinated Army water is exposed to UV
light, we need to know the fate of Cl,.

APPROACH: Bottles containing dissolved Cl, in Hy0 at different pH will be
placed under a UV light. The bottles will be removed periodically and
analyzed for possible oxygenated chlorine intermediates and products such as
Cl” and 0,. The ion chromatograph, chlorine titrator, ion selective
electrodes and assoclated equipment will be used to conduct the analyses.

ACHIEVEMENTS: Degradation curves of Cl, and formation curves of 0, have been
constructed. From these curves and from indications in the literature,
additional reaction products besides 02 and Cl1™ are formed.
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3. TECHNICAL ONJECTIVE,” 24 APPROACKH, 28 96 (Pumieh individual ps by number. Precede teat of each Witk Socwurily Clssstfication Cods.)

23. (U) To investigate the mechanism of 1,3-dinitrobenzene biodegradation. The
compound is a major by-product of munitions manufacture, and, as such, i{s a major

component of environmental discharges from munitions manufacture and loading and
processing operations.

24, (U) A mixed culture growing on 1,3-dinitrobenzene as a sole carbon source will be
plated, purified, and reinoculated into medium containing the compound. Organisms
growing on the compound as pure cultures, or in combinations will be identified. Major
intermediates in the pathway leading to benzene ring cleavage will be identified, as
will the oxygenase functioning to cleave the ring.

25. (U) 8010 - 8209. Three organisms have been isolated from the 1,3-dinitrobenzene
mixed culture on standard bacteriological medium which will degrade the test compound.
All of the isolates have major toxonomic properties most similar to those of the genus
Pseudomonas. Following repeated passage of the organisms on Standard Methods Agar with
or without the test compound, the capability to degrade 1,3-dinitrobenzene was lost.
Organisms comprising the 1,3-dinitrobenzene mixed culture are highly specific for the
degradation of that compound and neither structural analogues nor other munitions
pollutants could be substituted as carbon sources.

MRORARONCRER

Individual microorganisms from the mixed culture would not grow on 1,3-
dinitrobenzene as a sole carbon source following serial passage. An isolate was
obtained which would grow on 100 ug/mL test compound in the presence of 10 ug/mL yeast
extract. Cell free preparations of these organisms were not active in modifying or
degrading 1,3-dinitrobenzene even in the presence of reduced cofactors. The same

preparations appeared to modify but not degrade the aromatic metabolic intermediate
catechol.
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DETAIL SHEET

TITLE: Bacteriological Mechanism of 1,3-Dinitrobenzene Biodegradation

FUNDING: PY - 9K; CY - 3K; BY - 0K

PROBLEM DEFINITION: The purpose is to identify the microorganism or
microorganisms responsible for the biodegradation of 1,3-dinitrobenzene.

IMPORTANCE: Previous studies indicate that 1,3-dinitrobenzene compound is
only partially biodegraded and will not serve as a sole source for microbial
growth, but a mixed culture has been developed at USAMBRDL which will grow on
and completely degrade the compound. An understanding of the organisms and
enzyme systems involved could serve as a starting polint for the development of
strains of microbes capable of degrading a variety of nitro-substituted
benzene derivatives.

APPROACH: Mixed culture microorganisms growing in 1,3-dinitrobenzene as a
sole carbon source will be plated, purified, and reinoculated into medium con-~
taining the compound. Organisms growing on the compound as pure cultures, or
in known combinations, will be identified by standard bacteriological
techniques.

ACHIEVEMENTS: Three organisms have been isolated from the 1,3-dinitrobenzene
mixed culture on Standard Methods agar which will degrade the test compound
upon reinoculation., All of the isolates have major taxonomic properties most
similar to those of the genus Pseudomonas: Gram negative rods, polar flagella
oxidase positive (weak), catalase positive. Following repeated passage on the
medium with or without the test compound, the capability to degrade 1,3-
dinitrobenzene was lost. Results of studies designed to evaluate the adaption
of the microorganisms to other aromatic compounds as carbon sources indicated
that the degradation of 1,3-dinitrobenzene by the microorganisms was highly
specific. Neither structural analogues nor other munitions pollutants could
be substituted for 1,3-dinitrobenzene. Compounds tested included phenol, m-
aminophenol, aniline, m-nitroaniline, o~dinitrobenzene, p-dinitrobenzene,
nitrobenzene, trinitrobenzene, dinitroaniline, resorcinol, cresol, benzoate,
protocatechuate, catechol, and m=-nitrophenol.

An isolate was obtained which would grow on 100 ug/mL 1,3-dinitrobenzene
test compound in the presence of 10 ug/mL yeast extract. Cell-free
preparations of this organism were not active in modifying or degrading 1,3~
dinitrobenzene even in the presence of reduced cofactors; nor did the
preparations modify or degrade the analogues m-nitrophenol, m-nitroaniline, m-
aminophenol, or resorcinol as judged by lack of oxygen uptake or decrease in
substrate following incubation. The same preparations appeared to modify the
aromatic metabolic intermediate catechol, but not protocatechuate.

PUBLICATIONS: Mitchell, W,R. and W.H. Dennis. Biodegradation of 1,3-
Dinitrobenzene. Environmental Science and Engineering.

Mitchell, W.R,, W.H. Dennis, and E.P, Burrows. Microbial Interactions with
Several Munitions Compounds: 1,3-Dinitrobenzene, 1,3,5-Trinitrobenzene, and
3,5~Dinitroaniline. Technical Report 8201.

32




r* ﬁ AGENCY ACCESNION® [2. DATE OF sumanY® REPORT CONTROL SYNEOL
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OG 7061 82 09 30 DD-DRAE(AR)636
L GATE FPALV SUN'ARY [4. XIND OF SUMMARY S. SUMMARY SCTY® 8. WORK SECUMY . REGRADING” P‘ L1 ] H.thE:::é:azlgcli“ .-:!‘V!'L 07“0.—
82 10 01 K. COMPLETIQN U U NL kves Owe A WORK Uy
10. ¥O./C - AM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBER
& SamARY 6II0IA 3A161101A91C 00 068 APC F179

b CONTRIOUTING

¢, CONTRIBUTING

TEOXT, = Classitication Codo (U) Feasiblility of Using Adsorptioh FCari:'tv'-idges tﬁraﬁ
Traces of G-Agents from Water
12. SCIENTIFIC AND TECHNOLOGICAL ANEAS®

012100 Organic Chemistry; 012700 Ph;sical Chemistry; 002300 Biochemistr

rrrs—vim'h_'L 16, ESTINATED COMPLETION DATE T8 FUNDING AGENCY 6. PERFOAMANCE WETHOD
. 8110 8209 D4 C. _In-House
- CONTRACT/GRANT 6. RESOURCES ESTINATE | & PROFESSIONAL MAN YRS | B FUNDS (In thovsands)

& DATES/EFFECTIVE: EXPINATION:

b nusuER:® PisCaL 82 0.0 00

e TveL 4 amounT: vean [TORWERY—

& KINO OF AWARD: f.CUM. AMT. 83 0,0 0

[ assoneaLT D00 ORGANITATION T T 3. PERFOMMNG ORGANITA TION 10

fuave US Army Medical Bioengineering naug® US Army Medical Bioengineering

Research & Development Laboratory Research & Development Laboratory

sooness:*  Fort Detrick, Frederick, MD 21701 jscomess*  Fort Detrick, Frederick, MD 21701

PRINCIPAL (NVESTIGATOR (Fumish SSAN I U.5. Acedomic inetitutien)

RESPUNSIBLE INDIVIOUAL waue:® Dennis, W.H.
waus. Trudeau, T.L., COL receswone: (301) 663-2036; AUTOVON 343-2036
veceewone: (301) 663-2434; AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT NuMOER:
1. GENERAL USE ASSOCIATE INVESTIGATONRS
Foreign Intelligence Not Applicable nave: Wade, C.W.R.
=% _Rosencrance, A.B. EOC:
R » ssallcotl 7]

(U) wWater; (U) G-Agents; (U) Adsorption Cartridges;
(U) Nerve Agents; (U) Detection Li
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23. (U) The XM272 water test kit, used by the Army, was developed to detect chemical
nerve agents in water at a level of 0.02 to 0.005 mg/L. Presently, detection at such
low levels cannot be achieved. Adsorption cartridges could be used to concentrate such
agents from water in order to detect low-level concentrations of agents with the XM272
test kit., We will determine the feasibility of this approach.

24. (U) Aqueous solutions of G-agents (5 and 20 ppb) will be passed through SEP PAK C ‘J
absorption cartridges (a product of Waters Associates, Inc.). The absorbed agents wili
be eluted from the cartridges with methanol and onto an acetylcholinesterase test
ticket. Enzyme inhibition will be determined.

[y
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25. (U) 8107 - 8209. No progress was made because we were unable to bring the needed
G-agents into this Laboratory or unable to carryout this plan at a secured laboratory.
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TITLE: Feasibility of Using Absorption Cartridges to Trap Traces of G-Agents
from Water

FUNDING: PY - 15K; CY - OK; BY - OK

PROBLEM DEFINITION: To adsorb G-agents from water (at the 0.005 mg/L level)
onto SEP PAK C,q cartridges and elute the agents from the cartridges. The
eluates will be applied to the acetycholinesterase test tickets and the
presence or absence of enzyme inhibition determined.
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IMPORTANCE: The XM272 water test kit was developed by the Army to detect
chemical agents in water. At present, it 1s required that nerve agents be
detected in water at the 0.005 mg/L level. The acetylcholinesterase test
ticket, which is a component of the XM272 kit, cannot detect G-agents at this
level. FY81 work showed that organophosphorus pesticides could be absorbed
from water at the 0.005 mg/L level by using SEP PAK Cig absorption
cartridges. Furthermore, the pesticides could be eluted from the SEP PAK
cartridges with methanol. This technique may work with G-agents.

APPROACH: Solutions of G-agents at the 0,005 mg/L level will be made. An
aliquot of 100 mL will be pushed through a SEP PAK C,g cartridge with a glass
Luer-tip syringe, The absorbed agent will be eluted ?rom the SEP PAK Cigq
cartridge with 1 mL of methanol. This eluate will be tested for
acetylcholinesterase inhibition,

ACHIEVEMENTS: No progress was made because we were unable to bring the needed
G-agents into this Laboratory or unable to carry out this plan at a secured
laboratory.

PUBLICATION: Dennis, W.H., Jr., C.W.R. Wade, A.B. Rosencrance, T.M. Trybus,
and E.E. Bruggemann. Concentration of Trace Amounts of Organophosphoris
Pesticides from Water by Sep Pak CIB Cartridges. Technical Report 8107.
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3. TECHNICAL OBJECTIVE.® 24 APPROACN, I8, % (P indi vidual po by number. Procede text of sach with Security Classification Code.)
23. (U) The objective of this work is to determine the feasibility of using flow injec4
tion analysis/high performance liquid chrog?tography (FIA/HPLC) and nuclear magnetic
resonance spectroscopy-phosphorus-31 (NMR--"P) for rapid analyses of phosphorus
aerosols, Army smokes used to screen soldiers and equipment. Current analytical
procedures require several hours to days to complete chemical characterization.

KEYWORDS (.

24. (U) The primary combustion product of white and red phosphorus 1is phosphgf
pentoxide. Vapors of the pentoxide will be hydrolyzed and examined with NMR-""P and
flow injection analyses. The data will be compared with data collected from TLC, HPLC,
ion chromatography, and GC/MS studies. Similarly, combustion products from white
phosphorus felt and red phosphorus/butyl rubber will be hydrolyzed in the vapor phase
and analyzed. Attention will focus on trace levels of detection, difficulty of
analyses, quality of collected data, and total characterization. Findings will be
provided to in-house, extramural, and other inhalation and toxicological studies.

- 25. (U) 8110-8209. The NMR spectrometer was modified to measure 31P, and flow
injection analyses (FIA) instrumentation was evaluated and found to be useful for rapid
analyses. Acquisition of FIA capability {s being investigated. Ion chromatography is
being explored as a useful complement. Analyses of standard solutions and combustion
mixtures is planned for FY83.

35

e
PAEYVIOUS EOITIONS OF THIS FORM ARE OBSCLETE. OD FORMS 14064 1 NOV 88 QUL GRO: 1981-341046/8200
T AR 68 AND 14081 | MAR ¢8 (FOR ARMY USE) ARE OBSOLETE

PP U P U UL U Ui P Ui PP DA URPUE GRSy P vy s v |




.........
..............

F - S 2 podr el ek e 8 (il Y

" 4
PLIPS N

)

a

W

o DETAIL SHEET

E TITLE: Feasibility of Using NMR—3IP and Flow Injection Analyses to

Characterize Chemistry of Phosphorus Smokes

a3

(N0

FUNDING: PY - OK; CY - 7K; BY - 7K

PROBLEM DEFINITION: White phosphorus (white phosphorus/felt) is used and red
phosphorus (red phosphorus/butyl rubber) is being studied by the Army as smoke -
screens for troops and equipment. Evaluation of the hazardous nature of these
smokes is contingent upon chemical analyses during inhalation exposure of
animals. Currently, the analyses are so time consuming that the results
become available long after the exposure. No time 18 allowed for readjust-
ments or for determination of the status of the system.
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IMPORTANCE: The value of the inhalation studies may be jeopardized because
the results of the analyses may show that the actual conditions and the
desired programmed conditions are two different to be useful. Rapid analyses
should be cost effective and provide data at the most useful time.

APPROACH: Literature data indicate that phosphorus pentoxide is the primary
combustion product of red and of white phosphorus and that in a humid atmos-
phere the oxide is hydrolyzed to phosphoric acids. In this study phosphorus
pentoxide vapors will be hydrg}yzed with humid air and the resulting products
will be characterized by NMR-"'P and flow injection analysis. A similar
hydrolysis and characterization will be done on the combustion products of
white phosphorus/felt and red phosphorus/butyl rubber. A comparative evalua~-
tion_will be made of the data. Eventually, a comparative evaluation of the
MMR-31p and flow injection analyses will be compared to data collected from
TLC, HPLC, iomn chs?matography and GC/MS analyses. The application and
usability of NMR~""P and flow injection analyses as separate or complementary
methods of characterizing smokes will be established for in-house, extramural
and toxicological studies. One can take samples from a chamber and provide
characterizations within minutes, if these techniques prove useful.

ACHIEVEMENTS: Preliminary_work, acquisition of some chemicals, and the
adsorption of the NMR for °'P studies were all that could be done. Efforts
were concentrated on quality assurance measurements in chemistry. Completion
of the QA requirements should allow more time in FY83,
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23. (U) Evaluate the influence of larval density levels in varying volumes of water

on the susceptibility of mosquito larvae (four species) to given insecticide treatment
concentrations.

24, (U) Refine present methods of performing laboratory bioassay susceptibility tests
to establish a set of acceptable standards from which laboratory data can be compared
with more precision.

25. (U) 8110 - 8209. Larval density ranging between 0.5 and 0.001 larva/mL did not
significantly alter the effect of treatment concentrations calculated to kill half of
the exposed population in 24 hours. At very high densities (2 1/mL) there were
significant deviations from the precalculated LC50 values. Within the range of small
volumes used in static tests (100-10,000 mL), the variable most useful for explaining
observed results was the absolute amount of toxic material rather than the concen-
tration of the toxicant. If this effect is generally applicable to all toxic materials
and species used in bioassay testing, major revisions in test procedures and data
analysis will be required to assure comparability of resuits from different
laboratories. Project was terminated due to reassignment of principal investigator.
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! TITLE: (U) Investigation of the Effects of Larval Density and Water
< Volume on the Susceptibility of Mosquito Larvae to Varying
. Concentrations of Insecticides
v FUNDING: PY - 0; CY - 13K; BY - 0
! PROBLEM DEFINITION: To evaluate the influence of larval density levels in

varying volumes of water on the susceptibility of mosquito larvae (4 species)
to given insecticide treatment concentrations.

IMPORTANCE: At present, no universally accepted standard procedure is used
when conducting laboratory bioassay procedures in determining susceptibility

threshold levels in mosquito larvae. Standardization through the research
conducted at USAMRBDL and with the assistance of the American Society for
Testing and Materials (ASTM) will insure greater precision, expecially when
projected field requirements are being developed.

APPROACH: Four species of mosquito larvae were used to determine what effects
larval density levels (i.e., number of larvae per treatment container) and
water volumes (i.e., volume of water per larval density level) would have on
susceptibility determinations. Tests were replicated 5-8 times with each
replication consisting of one specific volume of water at 5 larval density

- levels. Insecticide treatments consisted of Abate, Malathion, Developmental
Growth Inhibitor (IGR), and Bti. All testing was with 24-hour exposures.

ACHIEVEMENTS: Larval density ranging between 0.5 and 0.001 larva/mL did not
significantly alter the effect of treatment concentrations calculated to kill
half of the exposed population in 24 hours. At very high densities (2 1/mL)
- there were significant deviations from the precalculated LC50 values. Within
the range of small volumes used in static tests (100-10,000"mL), the variable
most useful for explaining observed results was the absolute amount of toxic
material rather than the concentration of thz toxicant. If this effect is
generally applicable to all toxic materials and species used in bioassay
testing, major revisions in test procedures and data analysis will be required
to assure comparability of results from different laboratories. The project
was terminateu due to reassignment of principal investigator.

UTNDIG RS

RELATIONSHIP TQ CORE PROGRAM: The proposed work would enhance precision in
comparing our Laboratory's data with those of other agencies, as well as aid
in projecting field dose and anticipated mortality.
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[ RESEARGH AND TECHNOLOGY WORK UNIT SUNMARY Thﬁ'f 00 8688 | B2 10 01 | o e
S DAYE PALY SUN'RY |4 KIND OF SUMMARY 8. SUMMARY lch PORK ucunvvr . .IOIAH'G‘ a DISB'N INSTR N SPECIFIC DATA - . LEVEL OF suM
81 10 01 D. CHANGE U U NL Fvee O | A voux way
10. NO./CODES:* PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBENR
o PRIMARY 61T0ZX JET6 I 1028504 AKX 002 APC F207
b CONTRIDUTING
S HRKKYN 1m0 STOG 80-8:14:15:16:17:20:21

P nivee e with [ Code)®

(U) Basic Research in Aquatic Toxicology

12. SCIENTIFIC AND TECNNOLOGICAL AREAS®

005900 Environmental Biology; 016800 Toxicology

T3 START DATE Ta. €STIMATED COMPLETION OATE 8. FUNDING AGENCY 6. PERFORMANCE METHOD
8110 CONT DA C. In-House
[P CoRTRACT/ GRANT 18. RESOURCES ESTIMATE | & PROFESSIONAL MAN YRS | b FUNDS (In Meusands)
& DATES/RFFECTIVE: EXPIRATION:
b wuupen:® riscaL 82 1.4 61
e Tyey d AMOUNT: vEan [TUNRERY
& KIND OF AWARD: f.CuM. AMT. 83 0.4 26
19. RESPONSIBLE DOD ORGANIZATION 1 20. PERFORMING ORGANIZA TION E
waug:* US Army Medical Bioengineering uang® US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

aconess*  Fort Detrick, Frederick, MD 21701 aoomess* Fort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (Fumish SSAN 1f U.S. Academic [naiitution)

PEUTESn0s (Prceds BACH =18 Teowtlly ClosstNcailon Code)

AESPONSIBLE INDIVIOUAL nang:® van der Schalie y W.H.
waNg: Trudeau, T.L., COL vecerwone: (301) 663-7627; AUTOVON 343-7627
TELEPHONE: g 30 l) 663-2434: AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT NUMBER:
1. GENERAL USE ASSOCIATE INVESTIGATORS
Foreign Intelligence Not Applicable namE:
NAME: POC:DA

U) Aquatic Toxicology; (U) Fish; (U); (U) Histopathology; (U) Daphnia magna

9. TECHNICAL OIJICTIV!.. 24. APPROACH, 28 8 ( lndi vidue! po ¢ by number. Procede text of sach wifh Secwrity Clossification Code.)

23. (U) To improve the predictive capability of screening tests currently used to
evaluate the impact of Army-relevant materials on aquatic organisms.

24. (U) The histopathologic response of fish to Army-relevant toxicants during early
life stage tests will be compared to known chronic effects to see if the predictive
ability of the early life stage test can be improved. Compounds to be tested included
Dursban, 2,4-dinitrotoluene, and 2,6-dinitrotoluene. The effects of similar amounts of
1,3,5~trinitrobenzene applied in constant and fluctuating patterns on the invertebrate
Daphnia magna will be evaluated to assess the influence of varying toxicant application
patterns on toxicity.

25. (U) 8110 - 8209. Monitoring the histopathologic effects of 2,4-DNT on fathead
minnows during an early life stage test greatly improved the capability of the test to
predict the chronic toxic effects of this compound. Testing with a second compound
(Dursban) has been completed and the data are now being analyzed.
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DETAIL SHEET
TITLE: (U) Basic Research in Aquatic Toxicology

FUNDING HISTORY: PY - OK; CY - 61K; BY - 26K

PROBLEM DEFINITION: There are numerous Army-related materials for which
information on toxicity to aquatic organisms is required. This project seeks
to improve the efficiency and predictive capability of existing laboratory
test methods and to compare the results of tests conducted under constant
toxicant exposure with fluctuating exposures more typical of field conditions.

IMPORTANCE: The effects of Army-relevant chemicals on aquatic life can be an
important part of the data base from which environmental assessments are
made. Such assessments are used by regulatory authorities to develop
discharge standards which, in turn, may have great impact on Army waste
disposal methods. It is therefore of great importance that the laboratory
procedures used to estimate potential toxic effects in the field have high

predictive capability while keeping time and manpower expenditure to a
minimum.

APPROACH: The fish early life stage (ELS) test is commonly used to estimate
the chronic toxicity of a material at the fraction of the cost of a full
chronic test. Extension of the predictive capability of this test will be
investigated by utilizing histopathologic examination of fish at the end of
the ELS test. Comparison will be made between traditional ELS end points
(survival and growth, histopathologic effects, and effect levels) in full
chronic tests. In addition, the relative toxicity of toxicant application
patterns will be evaluated by exposing daphnids to equivalent amounts of
toxicants applied in constant and fluctuating patterns.

ACHIEVEMENTS: The addition of histologic monitoring to an ELS test with
fathead minnows and 2,4-dinitrotoluene greatly decreased the estimated lowest
level of toxic effects and brought the results into correspondence with effect
levels found in a full chronic toxicity test with the same compound and fish.

PRESENTATION: Broich, S.G., W.H. van der Schalie, and W.R. Hartley. A

Comparison of Early Life Stage Effects and Histopathology with the Chronic
Life Cycle Effects of 2,4-Dinitrotoluene on the Fathead Minnow (Pimephales

romelas). Abstract for Oral Presentation at the Society of Environmental
Toxicology and Chemistry Third Annual Meeting, Arlington, VA, 18 June 1982.
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3. DATE OF SVMMARY®

82 10 01

REPORT CONTROL SYNSOL
DD-DR&E(AR)636

% DATE PRRYV SUNAY (&

. REGRADING®

pa 0e'n tnsTR'N  JOb SPECIFIC OATA-

(U) Pest Management Science Base

RIND OF SUNMARY 5. SUNMMARY SCT WORK SECUNITYY . LEVEL OF SuM
81 10 01 | D. CHANGE U ?T U M. [Bres O r R
10. NO./CODES:* PROGRAM ELEMENT ’wl-cvrﬂuu.!. TASK AREA NUMBER WORK UNIT NUMBER
 ain 5TT02K IMT6 11028510 K 337 APC F251
b CONTMIBUTING
. XINRBMNXX | S10C B0-7.2:2
e TITLE ¢ de with it Cede)

TARY DA

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®

002600 Biology; 002400 Bioengineering

4. SSTIMATED OMPLETION DATE 18. FUNDING AGENCY

ety

16. PERFORMANCE METHOD

RESPONSIBLE INDIVIDUAL
MANE:

YELEPHONE:
1. GENERAL USE

23.

24,

25.

rl. TECHNICAL OBJECTIVE,® 24 APPROACH, 28

integrated pest management.
aspects of the program.

(U) 8110 - 8209.

feasible and economically practical.

8012 8209 DA | C. In-House
F"' CONTRACT/GRANTY 6. AESOURCES ESTIMATE | & PROFESSIONAL MAN YRS | B FUNDS (in thousands)
& DATES/EFPECTIVE: EXPIRATION: | gL
B nuNpER:® PiscAL 82 1.3 85
e Yver: 4 amounT: vean [EONRERY
& XiND OF AWARD: f.CUM. AMT. 83 1.1 58
19. RESPONSIBL E DOD ORGANIZATION L l 20. PERFORMING ORGANIZATION T r
waug:® US Army Medical Bioengineering naug® US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory
scomess®  Popt Detrick, Frederick, MD 21701 soomess®  Fort Detrick, Frederick, MD 21701

[PRINCIPAL INVESTIGATOR (Fumish SSAN I UU.S. Academic (natitution)
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AND 14081, | MAR @9 (FOR ARMY USE) ARE OBSOLKTE

waug:t Nelson, J.H.
Albertson, John N., Jr. reeeenone: (301) 663-7237; AUTOVON 343-7237
(301) 663-243U4; AUTOVON 343-243Y4 SOCIAL SECURITY ACCOUNT NUMBER:

ASSOCIATE (NVESTIGATORS
namE: Vorgetts, L.J.
w lessiNeation — POC:D‘L
H : trol
{ ¥¢ individue! ¢ by number_ tont of sach with Security Clasetification Code.)

(U) Develop and maintain a pest management science base that will (a) ensure the
applied research program is current in new developments in pest management, and (b)
develop new militarily unique approaches to integrated pest management.

(U) Through use of in-house expertise and extensive interrelationships with other
government agencies and the private sector, conduct basic research in the area of
The approach will be centered on militarily unique

Through extensive field research the rotary wing aerial
dispersal of selective biological insecticides was ascertained to be both technically
Although the data from field studies are
preliminary, it appears that the ultra-low volume of insecticides with diluents is
significantly ( > 60%) more effective in causing mortality of adult mosquitoes than the
conventional methodology utilizing technical grade insecticides.

L
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DETAIL SHEET

l TITLE: (U) Pest Management Science Base

N FUNDING HISTORY: PY - 87K; CY - 85K; BY - 58K

PROBLEM DEFINITION: The military historically has adopted particular ‘
technologies long after they have been proven in the civil sector. This

concept has created a lag that has often resulted in the military acquiring
outmoded technology. As the technology advances at an even greater rate,

the resultant lag becomes greater so that the problem compounds itself.

IMPORTANCE: The military must have state-of-the-art technology in order to

perform its mission to support the combat soldier. Attempting to combat
vector-borne diseases with outmoded technology will result in inefficiency,

wastefulness, and failure to carry out the mission.

APPROACH: Using in-house expertise and extensive interrelationships with
other government agencies and the private sector, basic research will

be conducted in the area of integrated pest management. The approach will
be centered on militarily unique aspects of the program.

ACHIEVEMENTS: Through extensive field research the rotary wing aerial
dispersal of selective biological insecticides was ascertained to be both
technically feasible and economically practical. Although the data from field
studies are preliminary, it appears that the ultra-low volume of insecticides
with diluents is significantly ( > 60%) more effective in causing mortality of

adult mosquitoes than the conventional methodology utilizing technical grade
insecticides.

RELATIONSHIP TO CORE PROGRAM: This project is a vital part of a comprehensive
vector control program, ensuring a steady stream of new, innovative, and often
novel approaches to effective control of arthropod vector populations.
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r 1. AGENCY ACCESSION® [2. OATE OF suNMARY® REPORT CONTROL SYMBODL
IES!ARCN AND TEM“Y m‘ MT SUIIARY DA OB 6185 82 10 01 DD-DR&E(AR)0 36
S DATE PRAEV JIUMRY |4 XIND OF SUNMARY . BUMMARY 3CYY® WORK BECUMTY® [7. REQRADING® & DISP'M INSTR'N [Oh SPECIFIC DATA - . LEVEL OF U
ONTRACTYOR ACCESS

81 10 01 D. CHANGE u u I NL ®ves Duo I A wORK UsaY
10. NO./CODES:® PROGRAM ELEMENT PIOJ!CYVNUH.!R TASK AREA NUMBER WORK UNIT NUMBER
o Pamany 63732A 35463732D836 "BA 006 APC F300
PP ee— e DS o
<00 | CARDS NO: 1§02A

1 TITLE (P with Code)®

(U) Field Clinical Analysis System

12. SCIENTIFIC AND TECHNOLOGICAL AREAS®

009800 Medical and Hospital Equipment; 010100 Microbiology

5 3TART DATE T4 EATIMATED ZOMPLETION DATE 8. PUNDING AGENCY 6. PERFORMANCE WETHOD |
7610 8209 DA | C. In-House
- CONTRACY/GRANY 9. RESOURCES ESTINATE | & PROFESIIONAL MAN YAS | b PUNDS (in thoveands)
& DATES/RFFECTIVE: EXPIRATION: PRETABNT
B nuMpER:® FISCAL 82 0.1 11
& TYsg: 4 AwouNT: vaan [CONNERY"
& KIND OF AWARD: f.CUM. AMT. 83 0.7 35
“o._nrsmﬁl DOD ORGANIZATION L T 20. PERFORMING ORGANIZATION L I
naug:® US Army Medical Bioengineering NaNg US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

soomess®  Fopt Detrick, Frederick, MD 21701 acomess®  Eopt Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (Fumish SSAN 1 U 3. Atademic Institution)

ALSPONSIBLE INDIVIDUAL waue:* Salisbury, L.L.
uawg: Albertson, John N., Jr. recaemone: (301) 663-7237; AUTOVON 343-7237
YELEPHONE: (30 ]_) 663-2“3“ H e HIQ!!QN 3u 3 ‘2”3” | SOCIAL SECURITY ACCOUNT NUMBEN:
1. GENERAL usE ASSOCIATE INVESTIGATORS
namE: Reams, W.H.
ROS (Prec | o aseiWeation o POCJ‘DH.

Kits

tont of each with gecwrity Classiticetian Code.)

3. TECHNICAL OBIECTIVE,® 24 APPROACH, 28

e8s ( Indl vidual poragraphe identitiod by number

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

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

25. (U) 8110 - 8209. A list of test requirements has been developed. A survey of
commercial equipment has been conducted to determine which requirements can be
satisfied and which items can meet field needs. A dry-slide technology is developing
that has promise of meeting field needs. This will reduce the logistic burden of
reagent supply and storage. The tests available are expanding.
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TITLE: (U) Field Clinical Analysis System

FUNDING HISTORY: PY - 40K; CY - 11K; BY - 35K

PROBLEM DEFINITION: To develop a modular, portable, and integrated clinical
analysis system for the determinati.n of clinically important body fluid
parameters in a field environment.

IMPORTANCE: Currently used equipment is a mixture of various commercial
equipment that has not been designed to operate in the field. Additionally,

the use of different manufacturers' equipment for the same determination
increases the logistic, training, and maintenance problems.

APPROACH: Various tests and their location in the medical care chain will be
determined. A survey will be made of the procedures available to make the

desired tests. Then a system will be developed that will use common
procedures for as many tests as possible and that will provide a modular and

integrated system.

ACHIEVEMENTS: Two lists of tests, one for "sick-call"™ and one for combat

casualties, have been obtained and compared for duplication. The tests
have been grouped according to the determination method used. A survey of

commercial items is under way. A dry slide technology is developing but, as
yet, will not satisfy the stated requirements.

RELATIONSHIP TO CORE PROGRAM: This program is directly related to the
Laboratory's mission of developing field medical equipment.
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t. AoEnCY accession® [2. pave or suusanv® REPORY CONTROL SYNEBOL

DA OB 6223 82 10 01 DD-DR&E(AR)636

S DATE PAEV SUM'RY [4. KIND OF SUMMARY S. SUMNARY SCTY® [6. WORK SECUNMTY® [/ REGRADING® o DISE'N INSTR'N SPECIFIC DATA - . LEVEL OF sun |
81 10 01 | D. CHANGE U U NL ;::""D“.f."‘ | o woum war

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

= PemARY 63732A 35563732D836 AR 005 KPC F305

b CONTRIBUTING

conmmexoowx | CARDS NO: 1H00A

L TITLE (P with Code)*

(U) Pesticide Formulations, Controlled-Release, Environmentally Compatible

12. SCIENTIFIC AND TECHNOLOGICAL ANEAS®

005900 Environmental Biology; 002600 Biology
START OATE ¢, C3TIMATED COMPLETION DATE T3, FUNDING AGENCY V6. PERFORMANCE METHOD ||
710 8209 pa | C. In-House
- CONTRACT/GRANT \8. RESOURCES ESTIMATE | & PROFESSIONAL MAN YRS | B FUNDS (In thousande)
A DATES/EFFECTIVE: UXPIRATION: FRETASINE
b wuMsEA:® riscaL 82 1.0 26
e TveL: d AMOUNT: vean [TURWERY
& KINR OF AWARD: f.CUM. AMT. 83 0.5 4y
m T l 20, PERFORMING ONGANITATION T r
waue:* US Army Medical Bioengineering NAuES US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

soomtss:*  Font Detrick, Frederick, MD 21701 aomess®  pant Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (Fumieh SSAN I U.S. Academic Inelitution)

PrTSSTE TR TAth < TH YTy SlaniWeatlen Code)
~ (U) Pesticide Formulati

€ INDIVIOVAL wamE* Nelson, J.H.
wame: Albertson, John N., Jr. reeeswone: (301) 663-7237; AUTOVON 343-7237
recernone:  (301) 663-2434; AUTOVON 3432434 SOCIAL SECURITY ACCOUNT NUMBER:
1. GENERAL USE ASSOCIATE INVESYIGATORS
NAuE: Anderson, L.M.
NamE: POC:DA

ons; (U) Controlled-Release;
Vector Control

9. TECHNICAL outcvwl.‘ 24 APPROACH. 18. PROGRENS (Fumieh Individual parsgraphs identitted by number. Precede test of vach with Secwrity Classification Code.)

23. (U) Identify and evaluate environmentally compatible controlled-release pesticide
formulations of military relevance for use in support of tactical operations and fixed
military installation pest management/vector control programs.

24, (U) Utilizing commercially prepared controlled-release pesticide formulations and
carriers potentially suitable for military use, quantify release rates and degradation
rates in the laboratory. Those formulations found to be best in laboratory tests will
be evaluated in field tests to verify laboratory results under natural environmental
conditions. Determinations both in the laboratory and in the field will be biological
effectiveness, environmental compatibility, cost effectiveness, and compatibility with
current standard pesticide dispersal equipment.

25. (U) 8110 - 8209. A controlled-release floating granule formulation of a
selective biological insecticide (Bacillus thuringiensis var. israelensis) was tested
in the laboratory against 3rd instar Aedes aegypti larvae. The floating granules were

effective for only 2-3 days at the recommended application rates. Although this
represents a 2- to 3-fold increase in duration of effectiveness over the technical
material, it is an operationally unacceptable duration. Tests will continue to refine
the controlled release concept for this highly effective, environmentally acceptable
biological insecticide.
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TITLE: (U) Pesticide Formulations, Controlled-Release, Environmentally
Compatible

DDA

FUNDING HISTORY: PY - 90K; CY - 26K; BY - UuK

PROBLEM DEFINITION: To develop and register long-lasting and environmentally
compatible pesticide formulations for use by the military.

IMPORTANCE: Controlled-release environmentally degradable pesticide
formulations systems are needed to replace the long-lasting, broad-spectrum
pesticides, like DDT, that have been cancelled or suspended. The current
formulations of new compounds are short-lived and have relatively short shelf
2 life; thus, they are overall militarily less acceptable. These shortcomings
§ can be overcome through application of a controlled-release formulation. This
s should result in reduced pesticide use, an important aspect of military vector
control programs.

. APPROACH: A controlled-release pesticide formulation system envisions the
. formulation of pesticides into carriers having chemical or physical
: characteristics that release the pesticide at a predetermined rate into

the environment so that, after a given time, the pesticide and carrier are
completely degraded.

ACHIEVEMENTS: A controlled-release floating granule formulation of a
selective biological insecticide (Bacillus thuringiensis var. israelensis)

was tested in the laboratory against 3rd instar Aedes aegypti larvae. The
floating granules were effective for only 2-3 days at the recommended

5 application rates. Although this represents a 2- to 3-fold increase in
duration of effectiveness over the technical material, it is an operationally
unacceptable duration. Tests will continue to refine the controlled-release

concept for this highly effective, environmentally acceptable biological
insecticide.

RELATIONSHIP TO CORE PROGRAM: This project involves evaluation and field
testing of several new pesticide formulations. The outcome will provide

the military with a new series of effective pesticides that are registered
for medically important arthropods.

MANUSCRIPT: Evaluation of a Controlled-Release Silicate Formulation of
Temephos against Aedes Aegypti Larvae in the Laboratory and Psorophora
Columbiae Larvae in Rice field Plots; Anderson, L. M., Nelson, Dr. J. H.,
Thies, C., and M. V. Meisch. J. Med. Ent. (In press)
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b CONTRIBUTING
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1. TITLE (Precode with 1 Code)

(U) Form/Fit/Function Study for ISO/TEMPER

12. SCIENTIFIC AND YECHNOLOGICAL AREAS®

009800 Medical and Hospital Equipment; 002400 Bioengineering
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maue:* US Army Medical Bioengineering
Research & Development Laboratory
ADoness:* Fort Detrick, Frederick, MD 21701

RESPONSIBLE INDIVIDUAL

wawg® US Army Medical Bioengineering
Research & Development Laboratory
jroomess®  Fort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (Fumish SSAN 1/ U.S. Acadomic Inetitution)

Nawe:* Conway ’ W.H.
TELEPHONE: (301) 663-7237; AUTOVON 3“3-7237

SOCIAL SECURITY ACCOUNT NUMBER:

ASSOCIATE INVESTIGATORS

NAME:

nAmE: Albertson, John N., Jr.
TELEPHONE: - : 3432434
1. GENERAL USE

K L] A | o aselNcation )

.
3. TECHNICAL OBJECTIVE,” 24 APPROACH. 26. PROGRIESS (F individual

nawe: POCIDA__

factors.

23. (U) Determine a functional arrangement of medical equipment within expandable
International Organization for Standardization (ISO) shelters and Tent, Extendable,
Modular, Personnel (TEMPER) tents contemplated for use in field hospitals. The study
will include such factors as packability/transportability of equipment within the
folding shelters, placement of utilities, power requirements, and other pertinent

24. (U) Procure and set up specimen shelters. Different arrangements of the required
equipment for various hospital elements will be made within the shelters, and these
will be evaluated for the factors defined above under "Objective."

25. (U) 8110 - 8209. Prototype two-for-one and three-for-one shelters were obtained
for use in this study. Also, the equipment necessary to set up a two table surgery
was identified from Unit Assembly listings and was obtained on loan. Work on the
functional arrangement for this equipment has been started.
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DETAIL SHEET

TITLE: (U) Form/Fit/Function Study for ISO/TEMPER

FUNDING HISTORY: PY - 0; CY - 9K; BY - 17K

PROBLEM DEFINITION: 1In constituting the new MASH hospital, it is desirable to
eliminate the MUST expandable shelters and replace them with shelters conforming
to the International Organization for Standardization (ISQO) standards to achieve
uniformity with other services and NATO allies. To accomplish this goal, it is .
necessary to prove that functional arrangements of field medical equipment can be
accommodated by the ISO shelters.

IMPORTANCE: The replacement of special purpose equipment with internationally
standardized equipment carries obvious benefits in both cost and maintain-
ability. The resurrection of the MASH hospital in revised form affords an
excellent opportunity to replace the MUST expandable shelters which have been
trouble prone and represent a unique design.

APPROACH: Equipment layouts and packaging plans will be developed within the ISO
shelters for laboratory, pharmacy, surgery, sterile preparation, and X-ray

functions of the new MASH. The study will also consider placement of utilities
and will seek to minimize the number of different ISO models required.

ACHIEVEMENTS: Prototype models of the two-for-one and three-for-one ISO shelters
have been obtained for use in this study. Also, cabinetry and medical equipment

necessary for a two table surgery have been obtained on loan. Preliminary
layouts have been started.

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the mission of the
Laboratory to develop field medical and ancillary equipment.
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(U) Radio Paging System
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N naug:® US Army Medical Bioengineering waue:* US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

soomess:*  popt Detrick, Frederick, MD 21701 scomes:®  port Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (Fumish SSAN Il U S. Acadomic [natitution)

RESPONSIBLE INDIVIOUAL naue:® Prensky, W.C.

waue: Albertson, John N., Jr. Teceenone: (301) 663-7237; AUTOVON 343-7237
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1. GENERAL USE ASSOCIATE INVESTIGATORS

Hame: Salisbury, L.L.
Name: .
KOS (Prec ", o seellcation Co p‘m

Hi. TECHNICAL outcrw:.' 26 APPROACH, 25 PROGRESS (Pumish individual pers, o Tdontitied by nuamber. Precede tent ol each with Secwr Clesstfication Code.)

23. (U) Conduct engineering evaluation of radio paging system for field medical
applications. The US Army Medical Department must be prepared to provide immediate
and responsive medical treatment at all field medical treatment facilities at all

- times. The capability for immediate contact with key hospital personnel would ensure
- maximum effectiveness.

24. (U) Survey commercial source of radio paging systems and select for development
testing and operational testing the unit/units most closely satisfying better
requirements.

.r‘-"['.- y—

25. (U) 8110 - 8209. This task was terminated by a decision of higher headquarters
when it was determined that this equipment could compete with the allocation of combat
radio frequencies, already limited on the battlefield, and could provide a beacon to
the enemy.
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DETAIL SHEET

! TITLE: (U) Radio Paging System

FUNDING HISTORY: PY - 10K; CY - 0; BY - 0

- PROBLEM DEFINITION: To provide immediate and responsive medical treatment at
. all field medical treatment facilities.

E IMPORTANCE: The capability for immediate contact with key hospital personnel
: would ensure maximum effectiveness in field medical units.

v APPROACH: Commercial radio paging systems will be surveyed. The units most
likely to fulfill the requirements will be selected for DT and OT.

ACHIEVEMENTS: This task was terminated by a decision of higher headquarters
when it was determined that this equipment could compete with the allocation
of combat radio frequencies, already limited on the battlefield, and could
provide a beacon to the enemy. Task was terminated prior to any research
efforts being expended.

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the Laboratory's
mission to provide suitable equipment for field medical treatment facilities.
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(U) Delousing Outfit, Power-Driven
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|PRINCIPAL INVESTIGATOR (Fumish SSAN Il U.S. Academic tnetitution)

RESPONSIBLE INDIVIOUAL namg:® Anderson, L.M.
waug: Albertson, John N., Jr. receenone: (301) 663-7237; AUTOVON 343-7237
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name; POC:DA
(U) Delouser; (U) Dust; (U) Lice;
: trol

» By Aumber. Preceods toxt of sach wilh Securily Classificetion Code.)

3. TECHNICAL OBJECTIVE.® 24 APPROACH, 28 SRR (

23. (U) Develop a new replacement slousing outfit which is capable of accurately
dispensing new delousing agents. Units will be used by medical and quartermaster
personnel for control of body lice.

24, (U) Using standard military and commercial components, reengineer the militarily
unique delousing outfits. Units will be lighter and less bulky than current items.
Dispersal system will be very accurate and capable of adjustment from 1 to 6 gm per
treatment point.

25. (U) 8110 - 8209. Natick Research and Development Laboratories initiated the
Troop Support and Aviation Materiel Readiness Command (TSARCOM) funded PIP and
fabricated an improved gun/nozzle assembly that was designed to dispense the newest
pediculicides at the proper rates. The PIP item was tested at USAMBRDL, and
recommendations were made for additional modifications including changing the type
and position of the handle valve to enable easier engagement and to provide more
consistent rates of delivery. These coupled with other recommendations resulted in
a modified PIP item that is far superior to the current delouser and enhances combat
readiness by adding 15 years to the life expectancy of the delousing unit. The work
unit is being terminated under the advanced development program element and, upon
advice from TSARCOM, will be reinitiated under the 6.2 program element.
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é? DETAIL SHEET
!! TITLE: (U) Delousing Outfit, Power-Driven

FUNDING HISTORY: FY - 11K; CY - 0; BY - 0

PROBLEM DEFINITION: The current standard Delousing Outfit, Power-Driven, was
initially designed during World War II. The delousing outfit does not apply
consistent rates of pesticide. This deficiency has been reported as a
potential health hazard in conjunction with several field experiments.

IMPORTANCE: Delousing outfits, power-driven, are utilized during military
operations for control of outbreaks of body lice which precede epidemics of
typhus. Delousing outfits will be used to prevent devastating outbreaks of
typhus which previously have characterized all armed conflicts in the European
theater.

APPROACH: Using standard military and commercial components, the militarily
unique delousing outfit will be reengineered. It will be lighter and less
bulky, and the guns and nozzles will be specifically designed for uniform dust
dispersal.

ACHIEVEMENTS: Natick Research and Development Laboratories initiated the
Troop Support and Aviation Materiel Readiness Command (TSARCOM) funded PIP and
fabricated an improved gun/nozzle assembly that was designed to dispense the
newest pediculicides at the proper rates. The PIP item was then tested at
USAMBRDL, and recommendations were made for additional modifications including
changing the type and position of the handle valve to enable easier engagement
and to provide more consistent rates of delivery. These coupled with other
recommendations resulted in a modified PIP item that is far superior to the
current delouser and enhances combat readiness by adding 15 years to the life
expectancy of the delousing unit. The work unit is being terminated under the
advanced development program element and, upon advice from TSARCOM, will be
reinitiated under the 6.2 program element.

RELATIONSHIP TO CORE PROGRAM: This PIP item will update the current Delousing
Outfit, Power-Driven, available for use in the field.

MANUSCRIPT: Delousing Outfit, Power-Driven: 10 Gun; Anderson, Leroy M.
Article for publication in the MRDC Newsletter.
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23. (U) Conduct an engineering evaluation of the steam vacuum pulse sterilizer
systenm.

24, (U) Conduct DT II and OT II testing and evaluation on prototypes of this system.

25. (U) 8112 -~ 8209. Three sets of prototype hardware have been accepted. After a
substantial period of familiarization, debugging, and identification of weak
components, DT II effort has begun. Several problems have been solved, and it

is believed that all others have been identified.
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DETAIL SHEET

TITLE: (U) Steam Vacuum Pulse Sterilizer (SVP) System

FUNDING HISTORY: PY - O; CY - T4K; BY - 65K

PROBLEM DEFINITION: Two 16-inch diameter, gravity-displacement steam
sterilizers (NSN 6530-00-926-21451 and 6530-00-027-5260) are available for
field installations. They are of aging design, and their speed and size do
not satisfy the expected needs of throughput and pack size. A need exists

for a sterilizer of the prevacuum type to repalce these slower and less
efficacious units.

IMPORTANCE: A steam sterilization capability in field hospitals is an
evident necessity. The substitution of a larger, more capable item for

units currently in stock will improve the logistical support situation while
providing a move up to current technology.

APPROACH: A suitable item will be provided by a contract closely monitored by
the Laboratory's technical staff. ModXfications indicated by DT II will be
made on OT II results to provide a fully satisfactory item.

ACHIEVEMENTS: Three sets of prototypes have been accepted by the Contracting
Officer's Technical Representative. After a substantial period of familiari-
zation, debugging, and identification of weak components, DT II effort has
begun. Several problems have been solved, and it is believed that all others
have been identified.

RELATIONSHIP TO CORE PROGRAM: This task is part of the Laboratory's mission
to develop equipment to support the practice of medicine in a field
environment.
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N 23. (U) Conduct an engineering evaluation of the ethylene oxide sterilization system.

24, (U) Conduct DT II and OT II testing and evaluation on prototypes of this system.

25. (U) 8112 - 8209. Three sets of prototype hardware have been accepted. After a
substantial period of familiarization, debugging, and identification of weak
components, DT II effort has begun. Several problems have been solved, and it is
believed that all others have been identified.
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DETAIL SHEET

TITLE: (U) Ethylene Oxide Sterilization (EOS) System

FUNDING HISTORY: PY - 0; CY - 65K; BY - 63K

PROBLEM DEFINITION: No reliable field sterilization system exists for the
preparation of reusable heat-labile medical equipment. A growing need exists
for such a system. Since ethylene oxide is the overwhelming choice in fixed

hospitals for the sterilization of heat-labile goods, such a device has been
selected to fill this void.

IMPORTANCE: Large amounts of reusable heat-labile medical goods are already
in field hospitals. There is also a disturbing but understandable possibility

of reusing plastic and rubber goods that were intended for one-time use. To
fill this need in the field, complete sterilization is mandatory.

APPROACH: A suitable item will be provided by a contract closely monitored by
the Laboratory's technical staff. Modifications indicated by DT II will be
made on OT II results to provide a fully satisfactory item.

ACHIEVEMENTS: Three sets of prototypes have been accepted by the Contracting

Officer's Technical Representative. After a substantial period of familiari-

zation, debugging, and identification of weak components, DT II effort has
begun. Several problems have been solved, and it is believed that all others
have been identified.

RELATIONSHIP TO CORE PROGRAM: This task is part of the Laboratory's mission

to develop equipment to support the practice of medicine in a field
environment.
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Med

Ma

(U) Chemical; (U) Biological; (U) Nuclear; (U) Field

M

a1 omen
tont of $och with Security ClavetNcatian Code.)

2,% 20 APPROACH, 38 PROGARSS (

"o !
3. TECNNICAL OBJECT IV

Management; (U) Treatment; (U) Handling

23.
use in contaminated field environments.
biological, and chemical warfare.

management capabilities.

24,

25. (U) 8110 - 8209.

(U) Evaluate foreign medical materiel/technology/doctrine for AMEDD adoption and
Contaminated environments include nuclear,
Evaluation and adoption of selected foreign medical

materiel/technology/doctrine can rapidly and effectively improve AMEDD's casualty

(U) Start evaluation of the Federal Republic of Germany's foreign medical
materiel/technology/doctrine for patient handling in a chemical warfare environment.

Reports on equipment and/or procedures emanating from foreign
sources are reviewed for potential US Army use.
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DETAIL SHEET

TITLE: (U) Evaluation of Foreign Medical Materiel for Use in a Contaminated
Environment

FUNDING HISTORY: PY - 12K; CY - 8K; BY - 84K

PROBLEM DEFINITION: Several foreign countries have developed doctrine/
technology/materiel for patient handling and treatment in contaminated field
environments (nuclear, biological, and chemical). To improve AMEDD's casualty
management capabilities rapidly and effectively, observance and evaluation of
selected foreign medical materiel will be addressed.

IMPORTANCE: AMEDD's doctrine for treatment and handling of field patients

is currently being upgraded. Evaluation of foreign materiel would improve,
enhance, and speed up positioning of critical materiel to field elements.

APPROACH: Intelligence documents are constantly reviewed for possible

candidate materiel.

ACHIEVEMENTS: British materiel (MARK III and MARK IV) is being used by NATICK

Laboratories to fabricate patient protective evacuation bags. Comparison of
chemical protection of British materiel is being conducted by NATICK
Laboratories.

RELATIONSHIP TO CORE PROGRAM: The program is directly related to the
Laboratory's mission to develop field medical materiel.
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Delivery Systems for Chemical Warfare Medicaments

12. SCIENTIFIC AND TECHNOLOGICAL AREASY 002500 Bioengineering; 003200 Chemical, Biological
and Radiological Warfare; 009800 Medical and Hospital Equipment
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naue:? US Army Medical Biocengineering nang US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

aconess:* Fort Detrick, Frederick, MD 21701 acomess*  Fort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (Fumish SSAN I U.S. Acedemic [netitution)

| AZSPONSIBLE INDIVIDUAL naug:® Malek, J.W.
uAue: Albertson, John N., Jr. vecernone:  (301) 663-7277; AUTOVON 343-7277
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1. GENERAL uSE ASSOCIATE INVESTIGATORS

: NAME: POC:DA
Fr7nnmnrn===1ms=nn==m1u=n=1=1=5 (U) Delivery Systems; (U) Injectors; (U) Injection
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e Antidotes; (U) Field Medical
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Materiel; (U) Chemical Casualty

3. TECHNICAL OBIECTIVE.® 24 AP ACH. 28

23. (U) Evaluate any and all kinds of antidote delivery systems to determine the best
method/appliance to contain chemical warfare medicaments.

24. (U) Conduct marked research to determine possible methods/appliances. Prototypes

will be obtained and evaluated for potential use against established military
characteristies.

25. (U) 8110 - 8209. Purchase specifications for 2-PAM chloride were reviewed.
Vibration tests on Mark I coupler were initiated and completed.

67

PREVIOUS EOITIONS OF THIS FORM ARE OBSGLETE. DD FORMS 14884, | NOV 68 —3¢
) wAn o8 AND 1496-1. | MAR 68 (FOR ARMY USE] ARE OBSOLETE TU.S. 8F0: 1001-201-0480200

NP PP ey N PRy WS I PRI T P PHIPY U U U P I Ny Sy 1 Wy D I Qur iy PPN i l




.............

o DETAIL SHEET
l! TITLE: (U) Technical Feasibility Testing (TFT) of Delivery Systems for
N Chemical Warfare Medicaments
FUNDING HISTORY: PY - 50K; CY - 23K; BY - 61K
. PROBLEM DEFINITION: There are various methods/types of delivery systems to

inoculate personnel with liquid medicaments. This task is to review and

o evaluate the various known types of systems to ascertain the best method/
oo appliance.

< IMPORTANCE: FDA regulations preclude use of multiple type drugs that may be
administered by individuals. Personnel operating in a contaminated c