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( ~ A
DEPARTMENT OF THE AIR FORCE

HEADQUARTERS ARMAMENT DEVELOPMENT AND TEST CENTER (AFSC)
EGLIN AIR FORCE BASE, FLORIDA 32542

ADTVE-51 (Lt Harrell/882-4481)

Ecological Survey of Eglin Reservation

250011968

TO, AFATL (ATG)

1. Request AFATL (ATCA) assistance 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
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
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 Reservation.
Some preliminary data concerning compatibility of these compounds
with the herbicides used at Eglin is available from recent Vitro CB
Laboratory work for ADTVE-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. Effects 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 isolate and detect the amount of tracer in the
plants.



4. Request ATCA personnel contact Lt Tom Harrell/882-4481 to
arrange discussions between ADTVE-51 and ATCA Project personnel
concerning the proposed experimental program.

FOR THE COMMANDER

1 Atch
Memo for Record/ 3 Jun 68

KABASE
Chief, Engineering Branch
Directorate of test & Evaluation



tffitfO FOS TI32 HECOIta 3 Juno

1. 'ilio Air Force la vitally concerned with potential hazard a to
local flora, fauna, and vw.riuo life both on end off tha Eglin
lUocrvfitioa that Btifjht bo cvsfttcd by defoliant testing. This
concern is primarily tho result of ponding legal action ajjainat
tha government by cotton £.ri:cca of a aurrounding county claiming
d«vtiQ£o to thoir cotton fields duo to prcvioua defoliant teating
cc

2* * PCVED io investigating tho neutron activntion tracer wethod to
beluaod for monitoring tho effect* of thrco (3) dcfolionta (orange,
biwo, vhite) end ono (1) ln:;ccticldd (tlalathion) diaoor-iinatcd o-a the

Reservation. 1'ha lluclcntr EnsI-noe'1>"inS Toat Facility (HE1P) of
, (;ovcrntn«at covitr.'icLoirii » tnd PGVEO hcrva been working togother

*o,Xo«tiv>^ uultr/ula tv;;co<: olcuonfcB to bo aiixod in with the
doi.ocCiou

3. A roproeentativc from 13L1T vicitcd APGC on 27 March * 29 March
to asiilot,in tho Golcction of ouit^blc tracore for tho three (3)
du|oli(fAtd (vnd or.Q (1) inaccticidc. The personnel involved in tho
diucuoaionsi wcro:

a. C«pt Jan'^sa liorrow», 1T3TE1 Project
b. Me. J. J. Bauer, PCVED-l Ou
c. Mr, Bill Toolc» CS Lab 3«porvlaor
d. to. Cecil Mycra, r&LPP Enslnecr
o. Mr. Ceorgo Wiuo, p'GV'KD-l Engineer
£. Lt T. L, lira-roll, PGVEU-1 Enfitncor
0. Lt A, C. Cooayjin, PCVliO-l Engineer
h. Dr» fcoily Oliver, Cll tstb Personnel
1. , Dr. JtoaoE. Ill A ton, Cii Lab Puroourual

4. | Citpt Morrow, KI'.IT ro^jrcecntativc, gr.ve a, briefing on the theory and
application o£ neutron octlvfltlon analysiia. Ko explained that i^cvitron
Activation Arutlyoia lo a highly oonoitivo tool for determining tha
presence nnd nmount o£ very vxinuto quantities of elcracnta in uuit6}.4inl.
Ho; ctddcd that it ha a uiony provum &pplicetiono in fircao ouch na R

mediclno, etc., but very little information ia available on
tuil> tcchul<]u<i for dcr.crmiritn^ tho acroooi cloud travel of sprayed

and tha noaltd-lation by plants. BCCQU&O of this lack of
information, tha pro^raa to uao thio technique at Eglin rcquirea rooro
than juat oclcctinc o tracer ond alloying it in future teots. Several
technical find Adulniotrativc probloma need to bo etudied <md solved
befora APGC cen employ the neutron activation ennlyais tracer method.



S« ' The foUovittjs is* <in outline ngjrciexi upon for selecting a tracer
for the defoliant* end 'tha action Co implement:: -

end insecticide wuat bo i etc eel vith *ui cable tracer oleaienes to
detenoine if the ur"aeer» will «ri.i .cnu nttttch chemselve» favorably
with the uttdiust of the «£cafcs»« Aliso I. so to must bs run to see if tha
fcarsscsiro Iwive tha biiity co trsval «u sva tieroaol iu tho fierao nxmner •
AU tha «gent»t i£ the fcrec«ro will acttie out of the <ta£oliiuit wediwa
thua giving A £aiuo IndicoizioA .of cloud or afcro^ol ti-^voi, end if the

will bo cbaorbed by v/n:loua plfii^tfi proportionately with tho
Prior to tUi« Action it will bo neccAii^ry to dbtarud-no

the, background elcrjjevitii and their qu£»t;itieo which presently cxiet
iu :£.lio biota. KSVIiD lur« taken the £ir.'«t teat otcp by acnding
biological, wdtwr, toil, «ud agftnt ftpecioiena to thd Gcacrol Atomic
Corporation for decerialtt«tioa 'oJf cicueuits prosout in the opccitiaas.
Coutoal Atomio lvfi» sent &Ucic finding* to AKJC.» /md PGVED working
wita Vitro personnel ore al£tir»& through tbo data co pick out
vhich arc not conamon to the events. Ti;a clement, lodina (X2)»
to W a posaiblo elewt'.nt seating; tb.i:&e rcquirca^ato and Vitro is now
in th-a pffocoau of doterwiatny vhnt X;> cccmpoundo era coapettbie vith
tha cftenta. Tho^e c«ndidAtti I;j coojiounda will thon be touted for
oaottailation by th« de«iir«d biotn.

^ ^,t^|c.'ll.^
lt/fy^J..RProdfTnuaienr

^^^ *J - - « ^
Good miclfc&r pjropoctioa o£ trac«r clemeatii £or K outrun /ctiv^tion

con«i«t

(1) Lar^ KucleajtT Croon Soctlona which ere proportional to
tha probability th/tt tha boafoordinsj ytrticleu (fitoutvona) will activate
the; target nuclei.

(2) Long hnlf-iivefl o£ tha radioflctiva nuclei which halp to
out iuterfer^ncea ^roisi <il«sra«vit3 vith * hotter hnlf-life, Ona

»ii£a id tha tima it tckea for half of tho r^diotfctiv* atowa In
* s^wple to

I (3) Good so,vfliia«»r6y etiorgi^o Co reveal clearly the identity
o£ tha tracer «iewonu in the

' After solecting thotee 12 compounda or other suitable
cor«pounds> vhioh i»rc compatible with the agents, Vitro i» to (tend the
solutions to NEXtf for aaoistenca in oolectinjj th« 1̂  or fcrneor compound
that poe««»««» th« dttoired ixuol«fir propertica, ,

"



•ISSXJiSSJkS^

J$$J£££lLJ&^
JlLffiSSEi:̂ ^̂

Jl£i£&y|ji;̂ ^ Since
radioactive atom in a (Wimple h&0 o different h«lf-ii£o nnd its

private a©t of 8w»aa«rffy«» tU« jjr&pU prcuentod by o differential
analyxer io tha sunn.of wll tha nuci<ecr "finrjarprlnta" of all tha elcntcnta
in tha staple. Although eoiac fir.gftvpriixts or paaka in fcha graph way b»
CAally as80.ci«tfed vifch certain alosonta, two fingerprint a on top of one
ctaother iEpy iMako a cinud^e that is di££lcult to unravel, A solution to
tld? probl&tt ia to r«ww« Ch<s Interfering cleueno by chemical ucpa*

prior to Activation analyflla. Tlsia typo teclwiquc io widely uoed
jia very cH«ctiv«. Coacotttretius tha tracer elonncmta by taking

plftat a&nplas and getting rid of interference elitcwnts would
to aid in identifying the tracer clement*

theoretically tho neutron activation flualyi;!* tracer techniquo vrlii
£ but tha question is whether or not it io forcible to employ.

wMch need to bo resimrchcd And enovorcd uro:

6*

a. WJuit ara tha retention cb^ie^ctcriatics o£ tho trccer on
Kill tha tracer ba csolinilntod by tho plant* along with the

defdllcuta? ' ' '

of W

7.

b. Should vo lltdbt our v-nalysiQ only on the oui-roundir^ soil ln»tc«td
orrying about the retention clua-«cterlatic» o£ th« crscor?

o. Will tha ttr&car havo th« ability to trtivcl aa on ttcrocol in tha
ruannar Aft tha agent ox* will it wctulc out of tho agent medium in

ouch a way «a to jjivo « falua iudicwtion of cloud aorosol trovol?

In caaa of dafoii^aca or herbicidaa, iJc ttua nsutroa isctlvfition
tr'ac«r method w<fere employed, eha govotrnmcint would Iwtve three

to follow should « law suit ba 1'ilod against it duo to crop
by tha abova H?At«:ri«Xa. they are ea £ollovat

A»«ilya« A «ea»pl«it of tho dfiraagad cx*opa by cheitiical or laboratory
to detertitino 12 t5<a£oli«nt»/Ueflilcldco actually killed tlia curopn,

b, Ik» tormina by luborafcory meens i£ tha »«rao kind of
torbicld@ di»ae<aiMtod by tha government «t that time wao -tha typo that
killed the plant. •, :

: !'c.. Send &. co'accntrtited eenpids of thss damag;«d cropa to KEXi'1 o£
for I neutron ectlv«tlon msftlyais to doterminQ if a tracer u»cd by tha

in thoir defollenta is pr&a«ut in tha eemplo.

3 i



8* Tao policy 'concerning the ccoiosl; I fturvelllotnco of the
Reserve tlon *u» stated in /5V\T£» (AXC) ioctar, 12! Juno 1967, concerning
this subject is «a follovut j

a. The responsibilities fair monitoring the effects of
1 used on tin* reservation .and for decisions sa to uao o£ auch

i» c lowly the responsibility of tha Air Proving Ground Center (AVGC).
; >.
t>. TUo rosponoibllity for tho devolopiasattfc of substtmcea used lnx

te.8te and tholr effect on the j>lcnt> tsnimal, «nd i^avlne life la tho
of. the Mr Force Arra^acnt Laboratory (AFATL).

i . '
c. Tim ' dttvelopweat liicludoa i«ivc!»tig'ation o£ effects on

of llviug organl&aa <ind Che <v«ouitt o£ the v«rioxio eubotancos
to cauae en

i . When e request Is jaado to wae fl new substance on the Egliu
&<afleirvatio'O, all data pertaining to its chcrcctcriotico, its effect
on living argttni$;n&, sad tb,* swoutita required to c&uae «n effect
will b« furnished to A3?GC by AFAXt».

i rf

D. RcopoASibility for dtim^g« la jointly shared by both
isetiana, • /

9. Xu viow of the preceding; discussion, FGV£t> beliovco the
oJE tW required inve.«tigiRtion can'bo nccoavpliahed in-iiouae

lo£ «>,-iatlng AFATL And Vitro capHbili£i<sa, The approach would be

a. AF/XL, IXSVED «ud C-l (CB) poraoanel eolcct A ĵ rou^ of
cacdidate tracers.

I. select boat trec&ra £tow the above cflndld«t«s,

c. ATATL or C-l personnel lixwetiQoto Action of tracer with

i: tracer in tha C-l tterosioi-diffusion ch»Bfibers.

e. AFATL or C-l persoanel inveatigata plent abaorption-rateution

:f. C-l i>«r«onnoil develop Inbosratory procedure for tmc&r
concentration

6. AlTAtL or C-l Investigate plant aemplea vor«u» ft oil eemplea.
| _ - . • - . - • . . . - . . - - . .:

ihJ ; C»i personnel collect periodic oamplea on continuous basis.





DEPARTMENT OF Trie AIR FORCE
AIR FORCE ARMAMENT UADOftATOHY, RTO(ACSC)

. ECLIM AIR FORCE (USE, FLORIDA

s*','•'.' 'I"-
•V>' ! '. ' - ' '. •> ' • ' * , < » . ' * .

/'• r I '. ' 4 ' .

fc^'^\

'

V.JN',. H-f'i'J
. • '<//' . , .»'/.•'

' . U'.,,V'*' r

r;,'*u8jacTi;i Ecological Survey Of Eglin Reservation (APGC (PGLPP) Ltr, 17 May 6t)

i'iV'''.i'V.').-'' ''.''^' ' '' . • ' • • ! • • ' ' ' . " .

, IATYN tin "'-.- ATC (Col 'Cox/662-2l»10) JUN 1SS7

' . I " : - : ..IT'''.I
^ii,!!'|-.l"-!".' ' 'M' I-' ':

(POL),

l.j The Air Force Anawr.ent Laboratory is in a.7,rcc:r,ent with tho
requirement for ecological surveillance as related to tho E,~

• ranges. The responsibilities for ncnitorinfi the effects of
,'';;'Y ; substances used on the reservation rai;d for decisions txs'to use

! • ! - ! > ' , < ! ; j i ' ' ,H ' t ' / i ; , of\ such substances is clearly the responsibility of the Air,
i';!"' ; ' '-!;'' ; ; :i'i '•'.;' Prbvinc Ground Center. Iho reoponni'yility fov the dcvfcloprr.cint
• ; , ; ! ; ' V'!;:!';' 'j'.'; of| oub&toncca used in tests and their effect on the plant, ar,iri

i ; ' • , ; • ; ' , ' ( i ; ' , i ; ' ' i o.nii mti'ine life is the responsibility of the Air Force Arjawwint
1'. , ' : ' : ' : '!!;. I ; / L'a'Uftrjitorj'. Dcveloprr.ont includes i;-»vcstication of cffccte on

;"'i i '1 ' ;1 ' ;1 ' 's/t"!'";:. : • vi|dc varieties of living organisms and the amounts of the Various
'' ; ' '; ' '• '-.•*v'*i !'rV eU'bctancec required to cause on effect. The Laboratory has been
• ''!';!;!'•1:. : ' ' l : . ' • • directed to• accomplish this by KQ AFSC.

' ' • - . ' / ' . « • • . , ,
'"';Hi i ' ' ' • J'11;"''';. ; ' ; '1 U i : ' ; ! ' v , !

a rcfiuest is wade to use a new substance on.tho K;p.in •
range,- all data pertaining to its characteristics,/ita effect on
lijvins oreanissas, and the amounts required to cause an effect
will bo furnished to .the Air Proving Ground Center by tho Arr.vayr.ent
Laboratory. Bosponsibility for damago will therefore be jointly
shared by both organizations. • •

3. In view of the above discussion and tho responsibility given
tc, the Arwainent Laboratory for dovclopraont of subctancoo (i.e.
siivulants, defoliants, decontaidnar.ts) used in tho chemical-

program, wo cannot accept tho suggestion that Air
|;i ' ;i '!" ' , . ! ' ; , ' Proving Ground Center develop criteria end manage thie development
* ' '**' I ' ( t '' '' ' M i 1 ' ' * ! ' i ' ' * ( ' ' i ' . ' ' , I 1 • i, ' ; ' '; ; , » ' ' ' ' ' ' ^ '

I.' '
. ' I.



ATCA (*;*". «olverton/882~M31)

ideological Survey of Kglin Reservation (Your Ltr, 25 Oct 68)

AOTC -(ADTVE-Sl)

1. Reference subject and meeting between Capt. Morrow (NKTF),, Lt,
Marrell .(ADTVE), Mr. H'olverton and Mr. Harrison (ATCA), 9 December,
1968, pertaining to (ATCA) assistance 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-
liant /herbicide and pesticide testing on the ecology -of the Eglin
Reservation.

2. AFATL (ATCA) will conduct the following in-hoxise experiments in
support of the analysis tracer program:

a. Compatibility, |£ f&6̂ |e4ifle tracer additives with selected
herbicides: Several teM»« compounds will he added to Orange, Blue,
White and Maiathion. After being allowed to stand for various time
periods, "these mixtures will be subjected to analysis by electron cap-
ture gas ehrojnatography to dotorwine if any change in chemical struc-
ture can be detected.

b. Effects of selected herbicides on specific plants: Several
plant species, including local agronomic crops,, will be subjected to
a series of tests to determine the lowest heruicicial concentrations
that cause visiUle damage, These concentrations will be used in tests
designed to detect an iodine tracer.

c. Effects of the i;0d±rre' tracer/herbicide combinations on spe-
cific plants: Herbicide- Insecticide/ iodiwe tracer coraoiriations will
b® sprayed onto the foliage of candidate plants. An attempt, will be
mad^ to devise a method of collecting samples and preparing them for
neutron activation analysis, Poliage, stem and root samples will then
be taken frow those plants and sent to Capt. James Morrow, NliTP Proj-
ect Engineer, Bright-Patterson APR, Ohio, for neutron activation anal-
ysis. Herbicidal damage to plants will also be studied to determine
any detrimental effects the t̂ tliwe tracer has on the activity of the
herbicides.

d. Ability of the plants to absorb the tracer along with the
herbicide: Known concentrations of n©rbicide-Inst>cticide/"i«d4»e- tracer
combinations will be applied to different parts of plants as well a;>
to the soil in which they are growing'. Tests will then be conducted
to determine if the io4i«5 tracer enters the plant in the same propor-
tions as the herbicides or insecticides. The plants will also be



studied to determine the breakdown rates and sites of" accumulation
of the herbicides and the jba&hie tracer. '

e. Ability to isolate and detect the amount of tracer In the
plants; An ©valuation of several plants will b® conducted to deter-
mine .the'lowest'quantities of herbicide that can be detected by using
the iodin© tracer-natron activation analysis method. An attempt will
be aade to devise a method of collecting samples froa field grown plants
and preparing them for shipment and subsequent neutron activation anal-
ysis at Wrtght'Patterson AFB.

FOR THE COMMANDER

JOHN E. HICKS.Colonel, USAF
Chief> Bio-0hemical'division
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