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REBLY TO

ATTH OF)

MWIBJECT)

TO:

{
4

" DEPARTMENT OF THE AIR FORCE

HEADGUARTERS ARMAMENT DEYELOPMENT AND TEST CENTER (AFSC)
. EGLIN AIR FORCE BASE, FLORIDA 32“2.

8

ADTVE-51 (Lt Harrell/882-4481) | . 250071968

Ecological Survey of Eglin Reservation

AFATL (ATG).

1. Request AFATL (ATCA) assistance in defining and conducting a
series of AFATL-ADIC in-house experiments connected with the neutron
activation analysis tracer method’ for monitoring the effects of
defoliant /herbicide and pesticide testing on the ecology of the
Eglin Reservation. The overall aspects of these experiments have
been discussed between Mr, B. C. Wolverton of AFATL and personnel
from ADTVE and are in consonance with previously established C
AFATL-ADTC responsibilities (Para 8, Atch 1). In general, this .
request consists of technical assistance in configuring the experi-
ments and providing laboratory support at the AFATL Botanical
Facility.

2. The attached memo for the record outlines the background of the
ADTVE neutron activation analysis effort., The Nuclear Engineering
Test Facility (NETF) Wright-Patterson AFB, Ohio, has recommended the
investigation of iodine compounds as a candidate tracer (Para 9B,
Atch 1) for study during the proposed experiment program. The iodine
compounds were selected on the basis of previous neutron activation
analysis of plant, soil, and water samples from the Eglin Reservationm,
Some preliminary data concerning compatibility of these compounds
with the herbicides used at Eglin is avallable from recent Vitro CB
Laboratory work for ADIVE-51, This data will be furnished to ATCA.

3, We believe the neutron activation effort has progressed to the
point where AFATL (ATCA) can now make significant contributions toward
completing the objectives outlined in Para 9c through 9g of Atch 1.
Specific objectives for the proposed experiments are to determine the
following:

a, Compatibility of the iodine tracer additives with selected
herbicides. _

b. Rffects of selected herbicides on specific plants.

c. Effects of the iodine tracer/herbicide combinations on
specific plants,

d. Ability of the plants to absorb the tracer along with the
herbicide,

e, Ability to isclate and detect the amount of tracer in the
plants, '



r“#f 4. Request ATCA persommel contact Lt Tom Harrell/882-4481 to
arrange discussions between ADTVE~S5]1 and ATCA Project personnel
concerning the proposed experimantal program,

FOR THE COMMANDER

%KABASE ' 1 Atch

Chief, Engineering Branch -  Meme for Record, 3 Jun 68
Directorate of Test & Evaluatiom



MEMO FOZ TEE MECORD 3 June 1968
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“ 1. Tho ALy Poxce fu vitally conderned with Potnnti.al hezords to
Local £lo:a, fauna, and wecing Life Loth on end off tho Epglin

" Regerveatlon thet might be cyoated by defoliant teating. Thio

concern L8 priwerily the roogke of pauding legal sctilon apainat

the govovnuent by cotton Incuers of & surxounding county clalumling

dagoge to thale cotton ficlds due to pravious defoliant testing
. at Eglia.
i

2.1 PGVED ia Investigativg the neutron activation tzacer nothod to
beiused for monitoring the effocts of threo (3) defoliants (orange,
blue, white) and ong (1) inzecticida (talathion) dissaninated oa the
Eglin Reservation, The fuslent Enginocring Teot Poaellity (LETP) of
MIRT, povarnmeat contrackort, &nd PGVED hove been working togother

fuigelectlng suleahlo tvacog uleadnid Lo be mized in with the dafollonts
for doloction purpoucs,

34| A vepresentative frow WEIF visited APGC on 27 March < 29 Moxch 1968
tojassiot ia the solectlon of suitable tracexs for tho three (3)

du{ol;oats and ona (1) insocticide, The personcel involved iu the
discusoaions were: :

8. Coapt James lorrow,, HNOIF Pr:mject: Enpgineor
bo ML Ja Jc B..iuc.:', I‘"'Jﬁﬁ'l UUP"Wi&O:I

¢. Hr. BLLL Toole, CB Lab Suporvisor . . .
d. Hre Cocil Mycra, POLPR Insincer S | E o
e, lirs Gooxrgo Wise, PGVED=1 Lnginecy - ' j - -
£. Lt T, L, lorroll, POVED-L fugilncer

ge It A, C. Gooduln, PGVED=L Engineor

he Dz, Kelly Oliver, CB Lab Perscnnel

i e DT Jones lnton, €3 Lab Porscnnel

ﬁwg Capt Morrow, NLIV ropreccntative,. gove a briofing en the theory and
spplicntion of noutron sctivatlion onalyais., Ho expleined that Meutron
- Activacion Analysis L8 a highly dencitive tool for dateraining the
presence and amount of very winuce quantities of elements in waterisl,
Ho added that it has mony proven epplicetions in axcas such a3 sgricultwes,
3aolog » medicine, cte., but vory kittle information 4s avallable on
uolng this tochnique for determining the acrosol eloud travel of sprayed
natordsls ond the cooimilation by planta., Decausa of thie lack of
informntion, tho program to use this technique st Eglin rwoequires more
than just sglecting & tracer and ewploying 1t in future testa, Saveral
technical and sduinksteative probloms weed to be etudled and solved
befiore APGC cen capploy the neutron activation analysis tracer mothod,



S. ' The folloving ip en outlina agreed upon for selecting a tiacer
for the Jefolisnts and tha action to fmplement:

&, A group of tescew oleoents whieh ore eompstibla vith the
defoliant ond inseeticlda soenta paur be selestod, 'Tha defolionts
and insecticide must bo técted with sultabla teacer alenménts to-
deteruine &£ the tracers will wis and nttach themselves Lovorably
© with the wodium of the sgeats. Also tonts wust b2 run to sce Lf the
- trecexs have tha bility to travel ay za cexos0l iu kb acmo menney

6y tho agents, 1€ the trecorn will asctile out of the defoliesut modiug
' ,thua pglving a faloe indicallen of clowd ov serosol trevel, and Lf the
. trecers will be sbeorbed by verlous plante proportionataly with the
. defoliants. Peior to this sction it will be necessery to detavadne
thegbackground clenents and their quentities which peesently extst

4o the biota., DPOGVED has taken tho first test etep by sending

o blelogleal, wotar, eoll, aud sgent specivens to the Gencrol Ltouwle

* Corpexation for detexninatioa of cluucats prevent ia the speciucas,

T Goneral Atombe les sant thelr £indings to APGL, end PGVED working

o wl.t:\h Vitro peraconel ore alfiivy through tho dota to plek out elowents
. vhi«.‘.h ore not conmon Lo the opents, Tho elesant, Iodinae (Xy), oeons

+ 0 ba o possible elewent weetling these roquirenaats and Vitro is uow

. in the process of detexwining what Ly coopounde ore competible with

... thel agents., These cnndidata I covpounds will then Ue tosted for
ﬁ'aaufmilation by the desired blots.

£ ‘b. Fron the prous of elemanta whiel sre compatible uith nlo
" sgents, suother group of elg glowtats ublah brve pood nuclesr propertios
. f3-0. detoction weens) for Activeticm Funlyeio must be nelected,

: Gaoﬁ ey propartian of tracer clameats for Reutron ferdvation
E JAnalyaia conaiat oft

e (1) Lsrga Nucleax Croaa Sactions which ere proportional to

. thwe probabliity that the bombarding particles (Neutrona) will activate
- thel torget nuclel,

i

Sl {2y lLong half~iives of the radienctive nuclel which help to
o wesd eut fnterferencea from elements with shorter half~life, Ona

o half-lifn fu the tiwo it tekes fox hali of the vedlosctive ateéws in
E”,a srmpla to disintegrate.

o i (3) Good goumssrsy enorgiaa to raveal cleaxly the idnnnity
» of tha tracer element in the somple,

" I After selecting thoss Xz compeunds or other suitable tracer

- sompounda which are compatibla witl the agents, Vitro is to vead tlhe
_.holutions to NRTIF for smesistenced in eolecting the L2 or trecer compaund
;;_that pceat-stn ths duairnd nunlaur propnrctea.

L]
L




c, A Lnbnrntuxy T&ehniruﬂ 1a newdvd Eor pértinﬂ rid of £u10rfﬂrrncq

b

srncnr rnd cnn&rntrnniuq tia Lgnrrﬁ o!ﬁu'nr to o palna wiere L cnn be
aonlle fdentd Fled when sublostad to mourvon rotlivatlion analvysisz. 4Yince
oacil vadionctive atom 1n o sowple hee o different helf-lifn and Lts
owin private soi of gama-vays, the praph presented by a diffesontial
aualyzer 40 tha susm of all the nuelesr "fingevprints of 211 the elemcats
in tha sauples Although saine fingevprlnts or pasks in tha graph woy be
easily aprsocisted with certein elewents, two fingerprinta om top of one
. enother wey wekke a snmvdge that s difflcult to uwarevel, A solution to
tidd problam {s to remwve the dntecfering clenents by chemicol nepas~
ration prior bo activatlon aunalysis, Thiw type technique Lo widely used
and 1o very effactive. Concoutreting the hracer elewents by taking
soveral plant smeples and getting rid of interferonce elemonts would
Borye to ald 1n Ldantiiytna the tracer eloment,

"~ 6. |Theoraticaolly the neutron activation oualysis tracer technique will

work but the quostion is whether ox not it ie fosolble to euploy.
- Baviral questione which need to be rezesrchied and saowercd aro:

! | e
ja. Whst axs the rotoention chavsctoristies of the trocer on tha

plagt? UWill the tracer bo osaimiloted Ly the plantn along with the
' dafblinnta?

_ b. Should we liwde our enalysis ouly on the nurroundlnw ooll 1nat¢dd
- of worrylng about the reteation chnrncteriatica of the tracox?

‘ 8. Will the tracer have tho ahility to trevel as an aexosol 4n the
sewy manher as the ngeot or will it scttle out of the agent nediva in
wuch 8 way a» to givo & foalse indicotlon of cloud aezosol travel?

7. |in tho cage of defollasts of hexbicides, 4£ the neutron sctivation
i s%al yais tracer method were employed, the govoroment would have threo
g xt&pm to follow should 4 law sulé ke {Llod against Lt dus to crop
-~ demsge by the above matexialu. They sre eu followss
Ly
i |8, Analyze a sample of the damaged crops by chemlcal or luboratory
. enalysie to deteraine 1f defolisnts/betbicides sctually killed tha crops,

b, Determine by luﬁnratﬂry mesns Af the saoe kind of defolimat/

Zﬁgﬂ-ﬁﬁrbiaida disseninatod by the guvarnm&nt at that tima was the type that |
;{_fkilled the plant. _

. E gend a cowcantratad asmplﬂ of tha domaged crops to KETP of ATIT
_T-!or'naubton sckivation analyeis Lo determine 1€ A tracer wied by the .
S governnant Ln thnlr dafollantn 13 pruueuc in the sawpla,




8. Tha policy’ concorning the ecologl.. 1l surveillence of the Lglin
Resecvetlion as stated in ARATL (AUC) lecter, 12, Juue 1967, concesnlng |
this Gubject {4 sc follows: |
8. The roaponsibilitios for wonitorivg the effacts of substances
used on the veservetion and for declslons as to use of such subotances
P T nlaarly tha vesponsiblility of tha Alr Proving Grownd Conter (AYGC).

. b. The reaponaibility for tha developueat of substances uzed in”
- tests and theiy effect on the plant, unlmal, #nd marine life 1s the
- xesponsibllity of. the Aly Force Avmsmcnt Loboratory (AFATL).

§ . . '
¢, The dovelopuwaent fucludes {uvestipstion of effects on wide

vorioties of living organisns and the emouat of the verious substances
required to causa on effect,

_ i, When a request ia made to vse & wew aubstance on the Eglia
~ Renexvatiom, &Ll deta pertalning to lts chorecterioetlcs, its elfecct
 on living organisms, end the swouste required to ceuse sn effect

. willl ho furnished to ARGD by APATL.

. o, Rﬂﬂponsibility for damage is jointly sha:ed by both o:aan-
C heat om. \

T{TQ. n view of the preceding dincuaalaﬁ. FGVED belleves the wajority
.ok tha required fnvestigetion can be accomplished nshousd through

- uos jof anisting APATL and Vitro capabilitles. ¥he approsch would be
+.. on followst

L v Be  AVATL, PGVED and C~1 (Gb) peracnnal ¢olect a group of .
-H_candidate tracers. :

”:V'l: b. NETP seloct basy trecers from the above candidates,

N F.;;A?ATL or Gl pnraannel favestigote action of Cracer with

o oegenty L

g;j rid; C-l paraonuel fovestigeto aerosol characteristics of agentf
L eracer tn tha C-1 acrosal diffusion chonbexrs,

L ATATL ox GeL perconnel inveatigats plent abuorption-retention
jﬂ chsra¢tnr1st1cs of tracer.

fr o ifs  @Gel perscunal davelop luhuwaeory procedura for tracer 1nolnaion!
cunnanttation from somples.

-

';?ﬁuh} A!ATL or Cel 1uwustignte plant namplcu vorsus soll nnmples.

-;[h.‘ c-1 parsanncl collect poriod&c samplas on conttnuous bna&s.‘




*
'

. " . -
10, Plans ate for PGVED to axrouga & meeting with APATL, Gel

pevaonngl and interested APGC apcncies to discuse the entire
progran for solecting a trecer for the dafoliants/turbiclidas.

T b WML, 2ty VAP 1 deeh |
wnileal Bngincer =
PGVEDSL :' . Cy *:fc lery 12 Jun 67
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' ST DEPARYMENT OF THE MR FORCE
A e AR FORCE ARMAMENT LABGRATORY, AYD(AFSE) :
ST . EGLIN AIR FORCE BASK, PLORIOA 42342
N T . ] N v .
ey Yo - ' : "‘ ' 2 ¢
TR e ATC (ol Coxfesz-zhlo) : L 1 JUN 1587

b o -

. '
,'\

l§,~, Iwoucn ! I:cologica.l Bur"rey of Ezlin Rcsewa.‘oion (A?GC (PGLPP) L‘br, J.T Moy 6‘1) "-
i_ i , :

L}
{, [ -. | f e
': L t ' i poe

APGC (PGL) o SR

14 The Air Force Armaent Laberatory o in arrecwent with thc e :
“-.rreqmrcmcnt for ecological surveilleonee or related to the Eglin .
b - vanges, The responaibilities for monitoring the eflects of N
‘substonecs used on the reoservation sud for deeisions o3 to use
of] guch substances is clearly the responsibility of the Alr,
Proving Ground Center, The recponzivility fow the acvr.-lo,;m‘:m'c
of! suostoncess uged in tests and thelr eflect on the plant, enimal
md merine life ic vhe rvasponsibility of the Alpr Foree frmimont
a.l Bbrutory., Development includes Iuvestigotion of effects on - S
ide varictics of living organismi and the emounts of the various v
iy su}m‘banc_es requived Lo cause on effact. The Laboratory has been - - !
‘ dixooted to- nacomplizh this by HQ AFSC, o

. . -
. [ A

" 24 When a request is made to use a new substanse on the K;lin
rangoy oll data pertaining to its chaw ac.cri.,tic.«..,iw cficet on

y ; living organisms, and the amounts required to ceuse an effcet ' Vo )
RGO Y " w1l be furaished to the Air Proving Ground Center by the Armament | e
) St el Ladoretory, Rosponsibility for danage will therefore be Joir.t.ly coL
& '-‘_;‘_'..'.;_.'- . shored by beth orgenizations. B

% 34 In view of the above discussion and the responsibility given . . ° .
L c‘ the Armament Loboretory for development of substances (f.e. . .~ .
I I" siuuiants, defolisnts, decontoaminonts) used in the chemieal~ ' :

' '-]1_ blologieal progrem, wa cannot accept tho suggestion thed Alr -y

i Proving Ground Center dmrelop criteria. end manage this devalopmc.nt
1.pr0£{1'aﬂd . #‘ "




ATCA (M. Wolverton/3882-3431)

Ecological Survéy of Eglin Reservation (Your Ltr, 25 Uct 63)

- ADTC -[ADTVE-51)

1. Reference subject and meeting betwesn Capt, Morrow (NETF), Lt,
Harrell (ADTVE), Mr, Wolverton and Mr. Harrison (ATCA), 9 December,
1968, pertaining to (ATCA) assistagnce in defining and conducting a
series of AFATL-ADTC in-house experiments connected with the neutron
activation analysis tracer method for monitoring the effects of defo-
lisnt/herbicide and Qesticxde testing on the ecology of the Lglin
Reservation,

. 2.. AFATL (ATCA) will conduct the following in-house experiments in
. support of the-analysis'tracer propram:

: a. Compatibil{h g %ﬁgxgadana tracer additiveswith selected
herblcides: Several’ compounds will be added to Orange, Blue,
White and Malathion. After being allowed to stand for various time
periods, these mixtures will bhe subjected to analysis by electron cap-
ture gas chromatography to detazmine if any change in chemiecal struc-~

ture can be detected,

b, kffects of selectad herblcides on specific plants: Several
plant species, including local agronomic crops, will be subjected to
a series of tests to determine the lowest herblecidal concentrations
that cause visil:le damage, These concentrations will be used in tests
- d351gned to detect an iodine tracer.

c. Lffects of the iodime tracer/herbicide combinations on spe-
cific plants: liexbiclde~Insecticide/iodins tracer combinations will
bg sprayed onto the foliage of candidate plants, An atteapt will be
 madé to devise a method of collecting samples and preparing them for
 npeutron activation analysis, Foliage, stem and root samples will then
“be taken {rem these plants and sent to Capt. James Moyrow, HETP Proj-
¢ct Engineer, Wright-Patterson APB, uUhie, for neutron activation anal~
ysis. Herbicidal damage to plants will also be studied to deteymine
_any detrimental effects the 1adina tracer has on the actlvxty of the
-harhlcideb. :

d. - Ability of the plants to absorb the tracer along with the
harbicide: Known concentrations of Herbicide-Insecticide/tedine tracer
combinations will be applied to different partz of plants as well as
to the soll in which they ave srowing, Tests will then be conducted
 to determing if thoe ioddn@ tracer enters the plant in the same propor-
- tions as the herbicides or insecticides. The plants will aldo he



' studied to determine the breakdowu rates and sites of acceuomulation
of the herbicides and the ka&%na tracey, :

8. Ability to isolate and detoct the amount of tracer in the
plants; An evaluation of several plants will be conducted to deter-
~fiine the lowest quantities of herbicide that can be detected by using
the iodine tracer-neutron activation analysis method, An attempt will
-be mmde to devise a method of collecting samples frow field grown plants
and preparing them for shipment and subsoquent neutron activation anal-
- ysis at wWright= Pntterson AFa _

FOR ‘THE commawnﬁn

JOHN k. HICKS,Colonel, USAF
Chief, Bio-Chemical Hivision.
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