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».Progect No. 2515‘"Adsorptlon/Desorptlon Of 14Cz§x071" ‘has -
. been . performed in compllance ‘'with' current EPA :-Go ’a&aboratory
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QUALITY ASSURANCE o
FINAL REPORT STATEMENT

S Pro;ect No. 2515 ,
Adsorption/Desorptlon Of 14C—GX071
/"*«.

R ThlS project was. inspected/audlted by Quali%y Assurance-
accordlng to Agrisearch Standard Operating Procedures and EPA’s.
Good: ! Laboratory Practice.Standards (Ref. 1) and A1 ]E 1nd1ngs were
,reported to the. study dlrector and management°‘ N '

‘;{f9/18/89:;
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vJTest Substance Preparatlon e 1-
" Test. Substance Admlnlstratlon'

'=fProtocol

’VRaw Data
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- 2/07/90 "
'Test‘System Sampllng. -_8708/90
| Test System Preparation
Test System Administration{ T
' 9/04/90

'tg,Test System Sampllng
"fRaw Data 9/14/80
fDraft Report - 11/12/90°

'QFlnal Report '; 1/10 11,14, 15/91 ‘-1715/91S”,_

n response to-all items llsted by
fas .concluded -that the, flnal report
' data for this. prOJect.,

.} Carolyn Rﬂtchey ,
.Quallty Assurance O flcer

'Qat;§ //é%y47/
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' UNALTERED COPY STATEMENT. -

ThlS report is a complete and unaltered copy of»the report_

lprev1ded by the testlng fac111ty 1fj- . ;{E;;

" Company _ Griffin Corporation .

Director 5 Regulatory Affalrs
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yjsfto use 1n the study

'Ti;Incorporated ' Result

'-ifTeStvSubstancef

'fINThoDucmioN‘; S

The objectlve of this study was’ to predict the potential for

- movement of 14c-GX071 to and disper51on in aquatic sites. Four
solls 'were tested. u51ng batch equilibrium echniques

(adsorption/desorption) . o o | ';rpf

Thls study was performed to fulfill the requirements of the

'EPA "Pesticide Assessment Guidelines", Subd1v1smon»y, Chemistry:
’EnVironmental Fate For Leaching And Adsorption/D ,Qrptlon Studles

No. 163 1 (Reference 2)

(Clay, : : ';ﬂ
Somis ereingu
Incorporated - Soils. were ai \e - ey T

- Four types of 5011
used. in the study.

80115 were character / y A &fmiAgrlcultural Laboratorles,] B

’; summaéih d in TABLE I. -

£ g,

vagoactlve chemlcal was logged 1nto " the
-gd test materlal receipt log book as- number
l%zen at -20°C. Prior to.study  initiation the
(071 "was ‘purified. at Agrlsearch by TLC .  and

“determl ed to*%§¥>99/ pure by the use of two single dimension
_soly hi ‘systems: chloroform/methanol/formic acid/water 75:15:8:2 -

Aryiy:iv) and toluene/acetone 75:25 (v:v). . . The purity of the
+%C-GX071 ;was confirmed ‘by. GC (see APPENDIX B - Other Documents).

GX071 has- very limited 'solubility in water, less than 1 ppm at -

25°C.. - See FIGURE 1 .for nomenclature,.structure,_and 14C label

fp051tlon of the test substance - See APPENDIX B for coples of

other documents.p_ L

- AGRISEARCH 2515 - 11




‘3

radioactive compound (12.4 ‘mg/ml) was prg
. For the deflnltlve test a o. 0-
active stock was diluted to 3 ml i.aff hanol’x

~ug/ml, 0.030 ug/ml, and 0.015.
.- used  without GX071-
'~_‘concentratlon.,

. following ‘nominal concentrat1025§3

. TeSt-Svstemd.f:

'”.'concentratlonm% d051ng)w

. The water used in this study was drinking water prov1ded by
the City of. Frederick, Maryland The drinking water was

- filtered, . delonlzed b011ed and’ dlstllled. - To. th;s purified
~water O. OlN calcium 1on ‘was added (1.76 g calcium acétate, Baker

Chemlcal “$1266-1, per 1liter of water). - FlnaleJ he water
_contalnlng O 01N calc1um ion was. filter sterlllzed ’ passing it
through - . micron Gelman ‘méembrane - filters ¢%; autoclaved

glassware.,: In this- study reference to "wateli\Jefers to this

'1purified 0. 01N calc1um 1on amended sterile w-;jru

' For the range flndlng study, .a st f-‘solutlon of the -

ﬁﬁﬁa_1, € -\
0.01 ml volume of ‘the radicactive stock ‘wasydilut _Wn‘ 200 ml of
"water" ‘ F1nal GXO71 nomlnal concentra, MY 4 "‘-

: of ‘tHe radio-
v”’ach test system
r". o - the  "water" an
ﬂﬁl W's:added to achieve the
,5,‘5; 0.15 ug/ml, 0.075
%@,dltlonal M"water" was
2y ' 0.00 ug/ml . control

was - established with soil and. W,
appropriate: volume of -diluted 14C+

addl'_twp

The test systé&&for thAS&study was each capped centrlfuge
) “ﬁ calg A

ey Aexperlmental start date, and
technician inktddls. %gxll test systems were shaken in the

%,

LY “m@g
of NG

'1aboratory af @ 25°ﬁ7 &
: Vil

+PEior to the definitive testlng, each soil was tested to

.;estab ish the ratio of soil to stock solution and equilibration

4£ime for use in the adsorption and desorption . phases of thei
study. Additionally, range finding was used to. determine if -

- adsorption to the test container or cap occurred. The range

finding test was performed 1n dupllcate us1ng a’ concentratlon of =

0.7 ug/ml of GX071.

'AGRISEARCH 2515 - 12




\5lwere placed in:'5

. lined -caps) centrifuge tubes. Twenty ml of GX071 solution at
;approximately 0.7 'ug/ml was added to each tube. All samples were

- evaluate the four soils equally, only one soZy;
was | selected for- the definitive study.-

o phase of the~
'g. each)’

~appropriatié?

Dupllcate l g samples of each air- dried and sieved 5011 type
0. ml Kimax borosilicate' glass screw cap. (TeflonR

shaken ‘using ‘a reciprocal Eberbach  shaker with.a 4 cm throw at

. approximately 175 to 200 -rpm. ..At approx1mately 2, . 4 <8, 24, and

48 hours. of shaking, .all samples were centrifuged (IEC\pentrlfuge

1500 rpm- ~1000 G) for 15 minutes and 100 ul of . ty&ﬁsupernatant
was removed -and: analyzed by LSC. 5 '

A0 ?'constant was

An estlmatlon of the Freundllch adsorp;
Lf{ - In order to

obtained using x/m = Kg Ce: (see calculatlon

;-v,soil_to 14cogxo71
solutlon ratlo used in the- definitive tesx' ‘ m#‘;d-from'the o

follow1ng table based on the estlmated

\? S

'EstimatedﬁKdib 011 Rat104

. <10
>10 <50

'~ .>50 <400
T >400.

Aam shaking time and solution to soil’
» range finding phase, the adsorption
ormed.  Samples of prepared soil (0.25

Based upon th
.ratlos,

i

va\ 5

'dupllcate ﬁérwéach
of calc1umgf.

*'%£?SOlution concentration. Twenty five ml
,tm@n was added to each centrifuge tube. = An
- Ldeoa -GX071 was added to each tube to provide

nomlnalngpncentrg Sns  of 0. 015, 0.03, -0.075, 0.15, and 0.3

‘ug/ml, éJ?he soil t& solution ratlo was 1:100 g/mL To check’ for .
’adsorﬁtloﬁ to‘the’test container, a complete set of "blank" tubes
was~ ‘ested. with .14C-GX071 at each dose level but without any

£ :«’

Each sample set  was shaken for 2 hours using a Eberbach 4
%haker at 175 to 200 rpm. Follow1ng centrifugation (~1000 G for

- 15 mlnutes), the equilibrium’ concentrations (Ce) 0of GX071 were

determined in:all solutlons. . Solutions remalnlng after adsorp-
tion were decanted and analyzed by 'LSC. = Soil-less "blank"

‘samples were not. decanted. ] The actual concentratlon of GX071

. AGRISEARCH'zsls;—’ls

praceq;@nQBO ml Kimax glass centrifuge tubes in



adsorbed was determlned by~ combustion of the re51dua1 SOll (wet)
Lwith correctlon for the amount- of radicactivity present. in the’
"solution remaining with the soil: sample._- " Each sample set was
_then reshaken. for . 15 minutes at 300" to. 400 rpm after addition of
25 ml of" methanol to each tube. ‘The methanol or methanol~blank
samples were’ quantlfled by LSC.{[-=:' ‘ L Aoy ‘

o 14,..0 18 0. 22 % B PR
‘preparing 50115 for desorptlon was . pe¢?;i ed
except*that 50 ml of -solution was us%'ﬂé*"”
! ¢ca1c1um ion. :solution- at 0 om;y - 1=
Prlor to addltlon of thvgﬁgic1um rgp solutlon all 5011_

{a) t for, malnlng adsorptlon-'
uti _'_:'Theﬁggtlre sample 'set was
: shaken for 4 hours u51ng the sBErbach shak at 175 to 200 rpm.
-'¢ All’ '~'samples were. centrlfuge&,‘Q‘.‘; 000 G7 fer 15 minutes) and the

) natant - analyzed by #:83€" - to ,rmlne the equlllbrlumt_
concentratlon (Ce) - 301kyv“_centr. of GX071 was determined

by ‘combustion ‘of the residyal soil 4corrected as - noted in the -

adgorptlon sectlon..:;._(gfi Sals é;ﬁ'}
w2 B (/1)
ST : L4

'jifo 5011 Flfty

. All ¢é3ﬁutlo?s Were analyzed by direct LSC in ‘Scint-A
(Packard st Cox st¢intillation cocktail. Soils were -oxidized
;mstruments Co:Poratlon Blologlcal Materials
'BMO: generated C02 was. - trapped in Natlonal
CO, trapplng fluor. v

S
f“w« '
s SALL quantlflcatlon was performed using 2 channel countlng
> minutes with a Beckman. LS3801 -Ligquid Scintillation
Spectrophotometer : Obtained counts per minute (cpm) were
converted to. dlslntegratlons per minute (dpm) using the internal-

'standard feature (H#) of the instrument.

AGRISEARCH 2515 - 14
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: ‘, Samples; for Lsc combustlon were analyzed the day ,
R adsorption or. desorptlon._ No samples were stored. prior to'
_ analysis.,' : o ‘

| Qelg_u.l_e&;%

&

The Freundllch equatlon is appllcable totﬂﬂua adsorptlon/
'desorptlon of - materlals at intermediate concéntratlons and is
commonly used to ‘evaluate batch equlllbrlum {. -The equatlon.
is an emp1r1cal relatlonshlp Wthh may be e sed as:

,-x/‘ml-=j-‘-1<d_cé1/ n '-orj,lnf- x/m’ = 1n ;gd

o where x/m 1s the 5011 equlllbrlum« %centragigﬁfln ug/g, CeviS'-
the  aqueous phase equlllbrlum conc{%1 ratlon4§p_ug/ml Kg is: the .
Freundllch adsorptlon constant and n-{s a constant ‘ S

!f:n.. 3
BT NN

& :-é#f_'

7 were plotted for
c nstants Kg ~and .n were .
A m)  an _.'E\lntercept (ln Kg) of the.
§stralght llne bxrwigear re ression. ,

T The adsorptlon co ééw
o 'F:"-,ithe 5011 organlc carboéig;g

he

_rf:also expressed in terms of
Bg the follow1ng equatlon.

is the organic carbon content of the
content of the 5011 was ‘calculated by

~Linear regression, means, sums, and logs were used for data
ction. @ No other statlstlcal methods were used.

AGRISEARCH 2515 - 15




"*lrblndlng of GX071 to the glfigs.or Tef}

" .. rather than/

i fRESUﬁTS'AND:DiSéUSSION'

The results of the range - flndlng study are presented in

* TABLES II-IV. Data in TABLE II show.that equlllbriumtin all soil
types was. reached rapldly - Solution. equilibrium was‘&chleved by
2 hours with all subsequent agueous samples at a plateau. There-

- . fore,  the’ equlllbrlum shaking  time selected forﬁthe definitive

‘study :'was ‘2 hours. The -estimated Kg values™ifrpm TABLE IIT
1nd1cated a Kg of >50 < 400 for all soils.. i%ﬁ?utlon to soil
ratio of 100 ml solutlon to 1 g -soil (100: } Jas used in the
definitive study. Radlocarbon balance - fromg { tHe range.findingv
study varled from 34.0% to 95.6% for all f ';SOlls (TABLE. IV).
~ . This® range finding study. was performed to.t rmig _solution to
7 soil ratios, ‘shaking . time, ~“and materiall® ance (K ng,equll-

- bration. Radiocarbon ‘balance - for the /ey ;
‘determined by ‘summation.of total - radl-;QQi”it”:- :

 tion solutlon plus. total radloactlvﬁahﬁinv,"' ombuStéd’SOils.

"Total radloact1v1ty ‘was’ d1v1ded .F dose to@étermine balance.

The range finding study did not s'ﬁrngood rﬁglocarbon ‘balance.
Poor balance was found to be- causedfiy GXOZ& inding to the glass
tubes and. TeflonR‘cap liners’ ' ‘ study.’ Attempts to

reduce thls blndlng by 511anﬁ;aQ'on wgg\Qfethyltrlmethoxy51lane
jgpméthaneg 3.8

not result in lower..

_ {3 7. 4o} @J(TABLE V). . ‘Therefore
- in the. deflnltlve test & j;ware,;*a;caps were not pretreated
‘vand all 50115 were combuf, .

"»?1ne actual concentratlon

The adsorptlon /°;,fof '“‘3 éudy was repeated tw1ce. In
TAGKe 1

B the first' adsorption “£3 concentratlons in the' soil -
,after adsorptlon

vgcorrectlons for gLasséblndl g -These soil samples were. then used,
- for the desorptlan”phase‘@ffthe study "as reported below. The
re. ot reported here due to erratic mass
_ 1 al of the adsorption phase utilized
.direct comb"& en of, A” adsorbed soils to determine bound GX071
- éélcuﬁﬁt by dlfference ‘In the second adsorption
"~ phase of;@h ?stuQxﬁxﬁémples were equilibrated with solution at
' 5 to 25 ﬁl solution. Solutions were counted by LSC
-~ after éﬁntrlfu (TABLE VI) and soils were combusted for
adsorbéd“@X07 ABLE VII). After soil combustion, 25 ml of
-ﬁmethaﬁGEWWas sdded to each sample tube. The tubes were shaken
"and' hé methanol quantlfled for radiocarbon. Total balance was
s5um of percent dose in the water after adsorption plus the
~combustion and the methanol - rinse (TABLE VIII). ‘Total
» average radiocarbon - balance was 83.6 .-to 95.9% for soils and
. 100.9% for soil-less blanks. - ‘ ‘

" balances.

 AGRISEARCH 2515 - 16




In. the desorption phase of the study, soils from the first
1adsorption trlal ‘were used._} These s6ils had been adsorbed with
GX071 in s€olution. at -0.07 to 0.7 ug/ml, centrifuged, decanted,
-and fresh prepared "water" was. added. “Following four hours of

: desorptlon shaklng samples were. again centrifuged;-; "waters"
sampled for LSC (TABLE . IX),, decanted ‘and. the rem&lning soils
combusted for remaining GX071. “Correction for solutaon remaining
.in the 'soil after adsorptlon ‘(carryover radloact’“ity) provided =
no . detectable desorbed.. radlocarbon (TABLE " X) < * Radiocarbon
balance for the" desorptlon samples ‘averaged . j“Q’to 107 5% of

'fdose for s01ls and 80.7% for 5011 less blanks, 7

<ilvv

Parts per mllllon , f;a ol

'(SA) 4 -GX071 used»
obtalned values.-from &
empirical = Freundlich . s ALdRSde A tests  were

'”;1nappropr1ate -for evaluatlon y g} Fremnddych equation.
. Logarithmic plots of - Co. (equ Prdum {0 concentration)
versus® x/m (equilibrium - 5011 conHy,y atlonqy are presented as
'straight lines for adsorption. in FI 'RES ~and- 3. . Calculation .
_.vof the “Freundlich equations. byqum ' ,{%naly51s Ais- presented :
odnc TABLE "XI -for adsorptlon.ﬁgj_ ! . ues are presented in
.+ . TABLE XII and:-were: estimated(4sdy 's@le ratio of x/m = KyCe’
. with'the’ assumptlon that? >’”1 "crptlon constants (Kg)

‘were. found to . 'be . betweenga;»ﬁv 2296 th estlmated deSOrptlon
,aivalues from 4445 to 11*7'};[,5,.f' |

Alon;'allquotSﬁof‘the highest

Follow1ng comple aj .
analyzed by thin-layer -

solution . concentra‘

‘desorption " was.'obsgrved no ¢TLC of desorption solutions was
uattempted Analys as showed“'XO?l at 97 .9 to 99. 9% in adsorptlom

it did not affect the calculatlon of Kg. (adsorptlon
: desorptlon) since soil bound GX071 was determlned by direct
combustlon of treated soils and the aqueous phases -were counted
dlrectly . The desorptlon data also showed that once GX071 was
bound to 5011 and/or . glass it did not desorblback into solution.

AGRISEARCH 2515 - 17

using. the -

ffchromatography 1n§§two solventﬁ%'ystems.o,, Since no- detectable'-‘



Ms-clay | o 633,

- MD- Sandy Loam 2296
‘CA=Loam - . = - 1257.

* Estlmated Kq based on n "1 and x/m = {gée using

The follow1ng Kd values were determined for this study

EQLL_IXE_ L A_§QBBILQ_ _~ ‘4DESORPTION*

MD—Sand .. 118

detectlon llmlts. T ~od

AGRISEARCH 2515 - 18




' TABLE It  SOIL CHARACTERIZATION. SOILS USED "FOR GX071
. BDSORPTION AND DESORPTION.

© SOURCE'  MISSTSSTERI - MARYLAND

Texture‘7' Clay .
' Serles - v:fSharkey 'leesperia

4 'sand - 25.2
. % 'silt. .. 32.8
.. -%®cClay. - 42.0

44.%
47.0
9.o0

fOrganlc e
vMatter . 4.8

‘v"»‘f"':Fleld Co e
qaCapac1ty %”3’35‘9fﬂl

"f_Catlon '
- Exchange .
~.capacity ¢
(meq/100qg)

Bulk '
‘Density
(g/ml)

™
)
£

N

o7 -
e '8011 cha“‘ terlziiibn was performed by A & L Agricultural -
| R ,f-Labor;g gaes,~}n€~ . Bulk density - determlned at Agrlsearch

’ 1 >
.+ .. Incor iated gfrederlck Maryland.
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TABI.E II._ AVERAGE CDNCENIRATIW OF GXO71 IN SOIL AND AQJEDUS SOLUTIONS IIJRING

‘RANGE' FINDING AT A WATER TO. SOIL-RATIO OF 20:1° (mL 9). EXPRESSED AS
ppn GXO71..

Equlllbr:mm o MlSSlSSJ.ppl Maxyland Marylard - nia -
Shaking Time ' Rep. ClaY g'- Sand Sandy Loam <gs§ﬁam> Blank

| isolﬁf;icin N
(ug/ml) -

‘2'Hours . . 1

4 Hors - 1

0.053 . 0.087

0051 0.321 %
0.059  0.223 *
0.055 0.272

8Hours

' 24 Hours'

. '48_'.Hdurs-

| _ _ NA =..Not appllcable, no 5011
[ Tubebroken sampledlsturbed
|

\

- AGRISEARCH 2515 - 20




-TABLE.III:'fESTIMATzD‘Kd.vALUEs~FR0M RANGEIFINDING.(x/m = K3Ce) *.

- - R . - S
A S &

Callfornla -

Equlllbrlum ‘ ffM1551551pp1
* Loam

Shaklng Tlme A clay

‘2 Hours .. 355 171
C4:Hours . 367 164"

158 '

.24 Hours ‘156

48 Hours 153

 AGRISEARCH 2515 - 21




[MlSSlSSlppl_ 1

Clay o ﬁzf”:
"fMaryland; o1
~Sand o2
. Maryland. 1

"Loam " 2

'.TABLE7IV;7RADIOCARBON BALANCE' FOR RANGE FINDING.- SOILS COMBUSTED

- 'AFTER. 48 ‘HOURS oF ADSORPTION SHAKING. - BALANCE DETER~- -
' ,.MINED BY SUMMATION OF PERCENT . OF .DOSE* ON SOIL AND
'PERCENT OF DOSE’ IN SOLUTION FOR EACH REPLICATE OF EACH

.SOIL TYPE'
s
TOTAL dpm** fx""
Soil‘_--"ﬂﬁép 8011 ) Solutlon

Type- jr'_L (x 105) (x 104)

Saﬁdy _Lo’a‘m’ 2

Callfornla 1

* DOéé 8. 33 X §%5 dpm per‘zepllcatel
%“t

Determined byﬁﬁ;rect-&i d sc1nt111atlon countlng of
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'TABLE V: -RADIOCARBON BALANCE FOR RANGE FINDING USING TREATED

GLASSWARE. SOILS _COMBUSTED .AFTER 6 HOURS OF
-ADSORPTION SHAKING. BALANCE DETERMINED BY SUMMATION
" 'OF - PERCENT OF DOSE ON SOIL AND PERCENT OF DOSE 1IN
’SOLU'I‘ION FOR EACH REPLICATE OF EACH SOIL TYPE

- o | ——TOTAL DEM=—=
. SOIL TYPE '~ REP °  SOLUTION . SOIL
AR (x104) (x105)

MJ.SSJ.SSlppl
: Clay '

' 'fMar_yland

- _Maxyland -6
Sandy Loam - 71.3

: »Callf_ornla . 79.4
. Loam L 76.4
86.1

81.9

114.5

63.8

79.2

69.1

83.5

- 74.5

| AGRISEARCH 2515 - 23




TABLE VI MEAN MEASURED CONCENTRATION (C ) .OF GX071 IN. SOLUTION,'

* AS'ug/ml (ppm). AND AVERAGE FOR THE DUPLICATE SAMPLES

‘AT ‘EACH CONCENTRATION IN THE apgggg:;gu_ggggg OF THE
STUDY . L

”fSECOND

. ADSORPTION - T T S
TEST SOL.. . M1551551pp1. -‘Maryland A Marylapg \{ California
CONC. . -Rep . Clay S Sand ' dy Ldsm} Loam

7°. ilg/.n_‘l‘ =

0.003
. 0.004
. 0.004

0.005
. 0.004
0.005

0.011
0.014
0.013

0.017
0.019
0.018

0.022
0.029
0.026
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~ TABLE VII:

" MEAN ‘MEASURED CONCENTRATION (X/m) OF GX071 IN SOIL AS
ug/q (ppm) AND AVERAGE FOR THE DUPLICATE SAMPLES

AT EACH CONCENTRATION IN THE ADSORPTION PHASE OF THE

."STUDY. CONCENTRATION DETERMINED BY COMBUSTION.

(\‘: ‘\1 ;. )

' SECOND
ADSORPTION
‘TEST -SOL.
. CONC.- .

- Rep - Clay - Sand ' /h

Qo7

: soxtﬂTYPgiaﬁj |
"- _ a2
AR k“}’ —

. ' 'Mississippi -Maryland

ICalifOrnia‘
-Loam '

0 ug/ml

1. 0.221 - 0.13 ~ 0724 . 0.194

2 - _ 000213 - @

O

cwl

0.217.

0.312
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‘TABLE VIII: 'f§§DIOCARBON-BAéﬁNCE;FO§fADsoRPTiON:oF @X071 IN SOIL
77T Kd DETERMINATION . V - Sonntl

Blank Soil-less Samples |

T , PERCENT OF DOSE

 SAMPIE ID . - -——ADGORPTION—— . .
NOMINAL PPM  REP . WATER  SOIL

0.01 -
0.03
0.06 -

0.13 .
0.26

AQNDOOJIoUW

C NPNHENENRENR
GO W= G L 2 RO

Zsmmmmmnsss

W-Toseil wsed
‘californja loam - -

"SAMPLE ID . - . =i
NOMINAL PRV~ REP.

001
_Q:djf:.h
o
0.13

" 0.26

\0
~J
o

VOV EH AR
FNCRSTE TR

SISTNTRINTEIN T ST

e ¢ 4 & 8 o 9 & 0

n
N

uu#HMN'
ooy

_ 46.
~56.0 .
+ 1 S.D. = 90.

o

~)
AAVHWOWNOAMNON

a0 \0

[\
NRWORWWOONY

(o)
o
Q -
.

DL
3 LD OV b U1
. L[] ] » ] . . L]

4
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' TABLE VIII: RADIOCARBON BALANCE FOR ADSORPTION OF GX071 IN SOIL -
. {Cont’d) " Kd DETERMINATION g S AR

T T T T EENT OF IOSE
o SAMPIE:ID. ... - . =ADSORPTION=—.

g
|
2

NNWWN . N | g

z

0.01
" 0.03
0:06 -
oz

e e o.0 9 o ¢ s s o

TN RN N W
LOWYOO RSO

ENTRTRTINTEINTIN T,
 OIPDRWOONGR




’ TK3LE3iX{j?

.MEAN MEASURED CONCENTRATION (Ce ) OF GX071 IN"
SOLUTION AS.ug/ml (ppm) AND 'AVERAGE FOR THE -
DUPLICATE. SAMPLES AT EACH CONCENTRATION IN

1THE ngggxmlgu_ggagn OF THE STUDY. '

"?FIRST

}1ADSORPT10N’
“TEST SOL.

Z;M1551551pp1- Maryl

= c1ay  : L*ﬁ§§a5§' L‘; .-

CONC: = Rep .

California

Loam

'_‘0 ﬁg/mif"

) ) ﬁé# :
§}£§%0 0002

? <0.0002

© <0.0002
?ﬁwO@OZ

WA

' <0.0002
© <0.0002

S |
g@\? 0.0002

x

. <0.0002

 <0.0002

S <0.0002
 <0.0002

1 '<0.0002
' <0.0002.

<0.0002
<0.0002

1 <0.0002

<0.0002

<0.0002

'<0.0002

0.0

<0.0002

~ <0.0002

" <0.0002

<0.0002

<0.0002 °
<0.0002

e

<0.0002
<0.0002

- <0.0002

<0.0002

._.{

’:ft§ctlon%}§m1t = 0.0002 ppm
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~TABLELX$'¢MEAN MEASURED CONCENTRATION (x/m) OF GX071. IN SOIL AS
. ug/g (ppm) AND AVERAGE FOR THE DUPLICATE SAMPLES AT

. EACH 'CONCENTRATION IN THE QE§ )RPTION PHASE OF THE
+ STUDY. - CONCENTRATION,DETERMINED BY COMBUSTION.

'LFIRST

ADSORPTION - - R B ,
"TEST SOL. - . MlSSlSSlppl Maryl Californie
: -CONC._» o __Rep'; _‘ Clay ' Loam .-
0 ug/ml - 0.0
0.07 1 | 2.352
2. 1.821 1.557
‘ 2.264 ~ 1.955 -
6.660 . 5.227
5.096 . 4.228
'5.878 . 4.728
; 7.173 © 7.488
'2.185 . == _5.961
2.082 7.173 6.725
S2.450  7.129 8.049
©2.165 5.753 6.343
. 2.308 T 6.441 7.196
12.071 ~  29.956 41.328
.19.130 = _55.028 _D28.540

15.601 42.492  49.934

AGRISEARCH 2515 - 29




0.03 - ,1,1"e5.710~f41;165"

. 0.06 1 -5.077 ' 0.185 -4

. 0.26

."  LINEAR REGRESSION ANAIXSIS :

’TEBLE XI IINEAR REGRESSION ANAIXSIS OF THE.
' . THE. FREUNDEHJi]EKHHERM (1n x/m = 1n Ka + 1/n:1n Ce) FOR -

GX071.. -

USING

SOIL TYPE

SECOND

: AIBORFI'ION . V , M1551ss1pp1 : Maryland
. TEST SOL. ___ Clay '
smc;_'m% mmmmgnwmm% %@ﬁm%lmw
- fug/ml) -Rep. , _ _

Maryland {\ \:éallfomla

Loam

0.00° 1 - -e. 247‘ 1. 5111j
: 2 - -6.254 -1.546 -

S 2 . -5.661 =0.422+-
‘2 -4.701  0.260 -4.

©-4.447 0.493

0.13 3 4.
, : :-4.420° -0.744. -3,

INE I

4,011 1:59% %
=3:980  1.376..

N

L "o,

Correlatlon L £?980,

Slope (1/m) é§?:77 :
- 451 -

118 -
22,383

0.935 -
1.203
- 4.775

0.831.

0.53

0.996
1.506
7.739

0.664
. 2296
205,466
: 1.1

-1.638
-1.454

-0.801
~0.901

0.299
0.486

1.141
1.055

1.847
1.696

0.987
- 1.498
7.137

0.667
1257

267,130

0.47

K oc V(Ka X 100) /

Organchatter/17

theroundednmnberspresentedlntUESVIandWI

i

'AGRISEARCH 2515 --30

No ; % All natural log values were determ:.ned by computer spreadsheet and not



szLE XII: IINEAR REGRESSION ANALYSIS OF THiE DEEQBEIIQN ;ama USING THE
' FREJNDLIG{ISUI}ERM(lnx/m=1lei+1/n1nCe)FORGXO71.

FIRST. R T :
“ TEST SOL.. ~~~ ~__ . Clay - .~ ' :Sand ' A

ooNC. " Ce XM G X/m

(ugq/mi) Rep : A S :

%/m

2.352

0 0.07 . 1 <0.0002° 1,571 0.002- |

"\27,<090002*”“1;§913.“<o ooozf;‘7,a-<w

}'<0.0002 - 5.227

0.4 .1 .<0.0002 5.197 ' <0. oooz#}".“'”': _ ‘
S <0.0002  4.228

.2 ,.<O 0002~ - 3.814 - f‘<0 0002 .

<0. 0002  7.488

0.8 1 <0.0002 7.451 <o, ooozﬁf
| <0.0002  5.961

2 <0.0002 jw5;47of'r<o oooz'“

0 7.129 -<o.oooz 8.049

0.22 1 <0.0002 . 8.100  <0:0 |

. .'2.<0.0002 - 6.787

29.956 .<0.0002 41.328

0.70 1 <0.0002 57.618 .. , _ |
2 | '55.028 <0.0002 58.540

~ <0.0002 ' €8. 221,,51'
| IINEAR.REGRESSION ‘ARLISIS

vCorrelatlon

: % . - ‘;k _
- 'Slope (1/n)

ok S
4k B . *

1 1

11,320 - 9,775

1,029,000 ~ - 2,080,000
1.1 . 0.47

: &xll natural log values were detenn:med by ccxnpute.r spreadsheet and not
thercundedmmberspresentedm'mBIESVIIIardD(

* No calcu.latlon poss:.ble, estimated Kd based on n= 1 x/m —»KdCe uSJ.ng detectlon
limit Ce = 0.0002, x/m = lmrest average value for each soil from TABIE X. ‘

— Sample lost lab acc1dent
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_FIGURE 1: STRUCTURE AND NOMENCLATURE FOR GX-071




ﬁE i'Fﬂmmz-nmmmkhkbmemnwmmmnanﬁmd

GX‘D?l B  &§§¥t'
MARYLAND SANDY LOAM ADSORPTION ¢ (&
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" FIGURE 3: Freundlich Adsoxption IsothennFor Mississippi Ciay

Ard California Loam

oo
. AT ADSORPTION

n -
e

A
.0

O

‘o W %

Q

. (wos wad N) w/x NI

0o
-

IN Ce (LN ppm WATER)
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(1)

s(g)Q

~Env1ronmenta1 Fate", - U. S.-Envxronmenta.A“

' 20460: EPA. 540/9 82-021,_
'“153973. wv;a

fREFEkENCEs

U.s. EnV1ronmental Protectlon Agency, August/ ;. 1989.

* Pesticide Programs;  Good Laboratory Practii?' tahdards;
Final Rule (40 CFR, Part 160) Federal Rega r, -Vol. 54,
; . 3 3 052~ 34074._, S .
No. 158: 34 5 L 'élﬁﬁf

"Pest1c1de Assessment Guldelines, Subdlv-;g n. N Chemlstry

s Pebtection Agency,’
Office Of Pestlclde And ‘Toxic Substan,z‘“fWashlngton, D.C.,
0ct0ber '181

j982' _NTIS PB83- .
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- PROTOCOL APPROVAL

PROTOCOL: Adsorption/Desorption of 14c-GX071

ISEA PROJECT NO: ey e
AGRISEARCH PROJECT NO: 251
TEST MATERIAL: . . . GX071 =

EPA DATA REQUIREMENﬁ{;{jﬁTVfW'”"'

" PROPOSED START DATE:

' PROPOSED TERMINATION DATE: Nove

*-JPROTOCOL ACCEPTANCE';

V7Sponsor'*

Grlffln Corporatlon %
‘Rocky Ford Road L

- Valdosta, GA" 31661~.g ”:g;A' t; (9
AR O
/i;L¢1¢\

.Roger Novak, gng.,
. NPC, Incorpar ted .
»22636 Glen- gr“ye, S@'
 Sterl1ng,ﬂM

0514 65

',Data

L

G e ok
o Kxiilam C.. Spard, study Director . Date/
T grlsearch Incorporated '

. ‘ 26 Water Street .

T Frederick, MD 21701
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' - soil types; are . tested u51ng batch

v,transported ‘to and- dlsperj-
-movement by leachlng. Tk
. -potential." for leachlng )

 kkk AGRISEARCH PROTOCOL ***“

ADSORPTION/DESORPTION OF 14c-Gxo71 :

«oBJEchvzr“

: The objective of thls study is to predlcéféhe potentlal for -
movement of 4C-GX071 to. and disper51on 1n 5f‘thc sites, _Four

(adsorptlon/desorptlon)

Pest1c1de re51dues may(&\ %me SOll proflle or be"

3'n aqu§§}p' environments due to
?y;,vtudy fis—<gesigned to predlct the
'i*gpoveme_\&#f pesticides in the soil

column: . and aquatlc sys{ﬂ ns” by - use of batch equlllbrlum,
_technlque w1th four so”, o

oy -GXO?l}ln solutlon is mixed w1th soil
sﬁh&lﬁbrate. ‘The phases are separated by

;Qhe solution concentration is determined by
¥ counting (LSC). A portion of the soils (or
,ed to determlne adsorbed concentratlon '~ The

”iglgﬁgrade

‘\.&.v

tion and desorptlon 1sotherms ‘are. graphlcally' presented .

’Freundllch equatlon and n, Ky, and Koc values are reported

' AGRISEARCH - 2

_ AGRTSEARCH 2515 - 38

yCharacteristics are reported.- ‘Data are evaluated using thed-



tﬁmatter,-pH 1/3 bar molsture (field capaci

~range of 4 =~ 8.'th.leastgbneycf,tﬁe¢36i1
_ matter content 1ess than or . equal to on‘.
: 1oam) ‘

. EXPERIMENTAL DESIGN '

Soils

| o e

S ‘ ' _ CeeNY :

Four soil types: agricultural sand, sandy &oam, silt loam,
clay loam,.or other 'soils representatlve of the onsed use area
soils .are used for this study. Soils are char®gberized for the

following: source, texture (% sand, % silt, »ﬁéplay), % organic
) ~cation . exchange

_e a pH w1th1n the

capac1ty and bulk ‘density. All soils will.-

cm.. Each soil

All SOllS are dug to a depth no gujjeeng;
-j'grtlon less than 2

is- mlxed in a tray and sieved. ret:iﬁfj'

vztsupplled by Grlffln

- ion  solution using
. - prepared at. 10 ﬂws
1Yf_appropr1ately ‘all st
C by liquid: sckﬁtrllatlomf,

- ~highest te ﬁweonce tra
:.shall}be,ﬂ@&d to,
»testing. %,

The test materlalvf.n A 'QZ} is- 14C -GX071 at a speéaflc.

The radloactlve material is

ee FIGURE 1 for structure of.
l4c-gxo71. |

'Stock solutlogé~ ' -GXO?l'areApreparad in 0.01N calcium

i +distilled water. : Solutions azxe.
. 0.2 and 0.00 ppm and ‘stored
‘Solution concentrations are confirmed
ounting (LSC). Due to the low water
G¥071, awga urated solution will be prepared as the

solubility éf*

'urrg%&é the test materlal will be confirmed prlor to

o the §= o o of“&bé study. Addltlonally, the solution remaining

afténwédsorptlcn as well as after desorptlon (if possible) and
dén o@stratlng the highest concentration of test material will be
“te ted for purity by thln-layer chromatography (TABLE 1).

B,

AGRISEARCH - 3
" AGRISEARCH .'2515 - 39

ion. = Serial .dilution of this solution.
p:,ﬁlde four concentrations plus a blank for '



Vo el

(see CALCULATIO
solution’ to so%l are used

H?:;. . h' ”tiT

-~ -The test system for thls study is each capped container of
soil, solution, and 14c-GX071. - All test systems are identified

. by project number, soil type, replicate, concentration, date, and
.techni01an Ainitials. A

ange Findin

0 5
L
T M
Fig iy g, o
<;-: o
¥ %
a

" Prior to',deflnltlve testlng; each s 4 :715 ‘tested to
establish the ratio of soil ‘to. stock solug for use in the

_.adsorptlon ‘and desorptlon phases of the stu’ 5- The range. finding

‘caggentration of |

!ifscrew cap centrlfuge tubes.»l;gTwen gy. i““' ¥ test material
.stock . solutlon .is* transferred - to. ea
ﬂsamples are: shaken,:centrlfuged Qfg;

_ minutes to-. pellet the soil, and sabn

: iVsupernatant is- removed and. cou1j”

4408, and. 24 ‘hours of shakimng'

i ;aeroblc soil metabolism s_‘?

" ‘obtained by : 24 hours,;shan'
until equlllbrlum “isox

‘determined . at. . the fina

. balance data demons S a

'_range flndlngr then qﬁ;%F”
in - the- definitive  stu '
will be made by dl?&exence

nd capped. = The
”an 1000 G for 15
G@Ak 0 ..ul sample of the
'wf;-ter approximately 2, -
sSeane temperature as the

g ;gllbrlum has. not been
Arsrgiied for 24 hour periods

\ dsorbed—concentration—is— —
-Vanalys1s.u, If materlalﬁ
than 90% recovery in ‘the .

ﬁ as determined from x/m = Kq Ce
«’llow1ng ratios of test ‘materia
T the adsorption and desorptlon.

Based uponl

?? .

iy

. Solution: Soil Ratio

5 mls: 1

20 mls: 1
100 mls: -1
1000 mlis: 1

aQQQaw

~ AGRISEARCH - 4
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"*ff.sc1nt111atlon flu

Based upon the equilibrium shaking time and solution to soil
ratios as determined by range finding, the adsorption ‘phase of
- the study is: performed. - . Duplicate samples of dry soil are
placed in approprlate containers. '~ ° Each  test mag 1al stock
solution is - transferred to appropriate contalner \‘wa’nd capped.
' The wentire sample set is shaken for the time determlned by range
finding - and . at: the same: temperature. fHe” equilibrium
. concentratlons ‘are . determlned in: all solutlo S-JFnd soils after
__centrlfugatlon.ﬂ' : _ ‘ o

 pesorptioc

_ Follow1ng adsorptlon,-desorptlofw“ ' Lifed .on the soll’.

‘Tsamples remalnlng from adsorptlon. : -ugolutlon at 0.01N
without & test - material ~is  ‘added. . ~Lthe _ remalnlng after .
adsorptlon 'in the same ratio as u_'dg3 ';- rption. The entire
sample set. is- shaken until equlll'"' “eached (same'time as
adsorption study) Supernatan_'- ,J

'Concentratlon of test materlqg-ﬁﬁwsolls%‘"

All solutlon - are".analy d by direct LSC in appropriate
A 39 501Lskﬁre oxidized using an R.J. Harvey
‘Instruments Corpoﬁ&tion Bid ”g ‘cal Materials Oxidizer (BMO). BMO

“3“3generated 14C02 rs&trappéﬁ_ih'approprlate sc1nt111atlon fluor and

‘quantlfled by ksc. . P

{»"f““‘*«

ﬁ‘“»“ ’
All qu@?tffacatlpnﬁys performed using 2 ‘channel countlng for
- five mlnutesw’w1th§ﬁa» Beckman Liquid ‘Scintillation Spectro-
photometer odel<i§§$91. ‘Obtained counts per mlnute (cpm) are
converted {o dlsv'tegratlons per minute (dpm) u51ng the internal
ati _ feature of the instrument.

AGRISEARCH - 5
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solution. equlllbrlum concentration  (ug/m

.‘;fls the simple Proportl°nallty‘an

7_dcoeff1c1ent Kq and’ th_Fedv
T type. - Addltlonally,vfj’”. OrL '
,carbon) is determined \{fom jﬂ;,flow1ng equatlon-

-nCALCﬁLATIONS‘

The Freundllch equatlon is appllcable to the .adsorptlon/
desorption of materials at - intermediate concentragxpns and is
commonly used to evaluate batch equilibrium data. sJhe - equatlon
is an- emplrlcal relatlonshlp whlch may be expressedués.-'

where Cads is the - adsorbed concentration égg%ig), Ceq 1is the

. d K and n are
constants. Another. relatlonshlp whlch_ass_

.5._ t equals one .

oW

x/m

‘fwhere' x/m is the adsorbed :céfJ: x 7'";ﬁ".f ), Ceq . is the
solution’ equlllbrlum».boncqa}=f-' - Augyml) Kq 'is the
dlstrlbutlon coefficient. ' . '

‘Both' the adsorptlonieojﬁ;_’._ $0n phases are subjected to

Vevaluatlon using the - ATD ' ration. ~ The adsorption

faare calculated for each soil -
coefficient’ ‘based on- organ1C'

fNoxs%atlstlcal methods will be used. Mathematical methods
of,iinear regression, means, sums, and logs will be used for data

oo

reductlon.

AGRISEARCH - 6
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 REPORT

. A full report will be issued in draft form after completion
of the study. The: report- will meet the: reportlng ;ﬁquirements
under.: Subd1v151on N (160~5 and 163~ 1), EPA SERs,iﬁand w1ll
include, but not be limited to:. - .

‘(i); descrlptlon of: test materlal

w(2)”,soll characterlzatlon

’ (3)‘:descr1ptlon of all procedures an s;fglytical‘methodsv.
‘ (4)~fconcentratlon ﬁof radloact1v1tj7bj: *f? tf 3  or *ué/ml'“"
‘ ’solutlon) in all 50115 and equelidbriupisglutions

».: (5) ) -examples of calculatlons fo 3 3 } .

(6) .radlocarbon materlal ba1 V%%

'(7)e,tabulated values oggf .

"(8)_Igraph1c fand ‘desorption
: 1sotherms R '
Subsequently, a g

‘ i .3*J1nal report will be ‘made -
»avallable after. complﬁe%' -

.'?r rev1ew of the draft.

| | %
‘Records To _Be Malnt31med
\‘\”’j

Sagypurt”

ta, documentatlon, records, and the
&oi and final report will be maintained in
fearch Incorporated 26 Water Street,

, ALl orlganal rawirs
original apprQXec protd
the -archlvesnxof ‘

Frederlck G

AGRISEARCH -7
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QUALITY_ASSngNCE,'

Agrisearch Incorporated has established a. Quallty Assurance

. Unit (QAU) as a. commitment to performing: 1aboratory¢studies in .

_compliance with current Good Laboratory Practice (GEER).Standards
~as established by the Environmental Protectlon,aAQency - The
independent QAU ‘monitors : each . study ln progress to assure
conformance w1th appllcable regulatlons e,

Fncorporated are

all flnal reports 1ssued by' Agrlsearc_
2k ~51gnature on the

'slgned by the Quallty Assurance Offlcer.

- final . report - documernits - study n. by _the QAU.
'~Add1tiona11y, each study”nmay “be 4; b A pne  or more
. unannounced: in® progress’, inspectlons.__:, 1y ogre¥s~ inspections

--ensure that the study methods conform ;gqb ’s: f:-he“protocol.
It is agreed that thls 1s th_.‘ ‘otocol . for. ‘the
conduct of thls study Any am g ;= 1] 'ntain the reason

§§5 Subd1v151on N, Chemlstry
7'yronmental Protectlon Agency,
_wg;;fSubstances, Washlngton, D.C.,
Megber 18, 1982. NTIS PB83-153973.

'*5?1'2)f u.s. Env1rongéntal Prptectlon Agency B 1983. Pesticide

“”aborago yﬁ?ractlce Standards; Final Rule (40
Fe§e~ad Reglster, Vol. 48, No. 230: 53946-

~53969.

AGRISEARCH - 8
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' TABLE 1:  THIN-LAYER CHROMATOGRAPHY (TLC)

‘Silica;Gel.Plaﬁgs:_
‘" JPrecoated”glass,ﬁacked»silica”gel 607 :
layer thickness of 0.25 mm - _ 5
 solvent Systems: - ? o
B & 5 fj_!]_L,{iSD' - ’41‘EFF h
~ __~ To be provided by Sponsof ™5 W
@ -

. -~ AGRISEARCH -9
© AGRISEARCH 2515 - 45 .



| ; FICUREEIA'STRUCTURE.AND NOMENCLATURE”FOR GX-071v  -
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"Protocol Deviations
o ‘Project No. 2515
. Adsorption/Desorption of 14C-GXO71

The method of. d051ng test systems spec1f1ed inv he protocol
was . found to. “be unsatlsfactory for GXO071. LQ@[ this study
-deflnltlve stock solutlons were not preparevyf calcium -ion

sped” with l4c-gxo71
_stock. ThlS _change was ° made due ‘to tHeyplating problems
associated with 'GX071. -~ The" protocol st ' ~th ,t .all | samples
would be. centrlfuged. Blank samples were R ' L
definitive test s:.nce no . so:Ll partic &bl /wer

: centrifuged out. - None' of these ‘dev "?;_ ;‘54'5
' ‘adversely impact the performance or r .S . 0 Lhe

udy .«

Mc-\ (/4ﬂ7uw

,'Agrlsearch Inc.
' .26 Water Street
Frederick, MD 21701

v./‘//.sll./'i/'-

Date '

_ AGRISEARCH 2515 - 47
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;f | ' . R

P 53 PHS . LS133.. WPE INC CTAMR. TOZ dlgw

- Agric. 2ol Cherniczis '5i%- »

. 1Conﬂdenﬁal
e gy

Expenmental Product lnr

Physical and Chemxcal Pmperne* f Q

- _' Molecular Wexght _ , .
- Chemical Formula 35, SO,N (H)CH,CHy
Color - | & thte '
- odor . None
B | ' Solid
o 95.5°C.
o 96.5°C.
: ﬂ-(- : 93.0 - 96.5°C
S = 110°C.
.~ 0.1485g/mL -
Nit '
| _ 1.4% .
| i " Methylene Chioride 1.36% A
Lo {-Octanol | 7.09%
b ¥ V[eﬂianol o 33.3% .
. 4.3 x 10E -7
3.16 x 10E -10°
> 200° F.
::,( “Stamhty ' GX-071 is therrrially stable -and 'resistant_ to hydrolysis.
S - ‘Mode of Aciioh Preliminary data indicate that GX—071 is an uncoupler
i, : or oxidative phospnorylation in isoclated mnochondria
| . _ . intended Use: A low rate of GX-071 Is Incorporated in a bait that'ls
L _ C o : T lspec1f1cauy formulated to promote feeding by pest
| : e o : - . ‘Insects and minimize the intluence-on non- target
L S S organisms.

Gritfin Corpotation

POSTAL ADDRESS: 2.0. 3ox 1847, Valdosa, GA F1603-i34” U.S.A. » LOCATION: Rockv Furd Rosd, Valdosa. GA 31601, U.S.A.
et ERUNT. e gkae CTFITY .G SRY SIS GRIFFIN G TELEX INTL.: A 5693 GRIFINTL ¢« FAX: 31272333813
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GRIFFIN CORPORATION -
Rocky ford Rd:, Usldosta, GA 31603
1912).242-8635 -
Iviaterial Safety ‘
Data Sheet

Trade quc
.. 'Sulrlufumid

P Fluoroalxphatic sulfonamlde

Chormcal Furmly

ln;redxents L ‘ ﬁ{é}kr:ep&%} ‘

" 0.007%/ minute
0.03%/ mmute
NA

i CBF17802N(C2HS)H , IR ) ZaD).
1 7% -N-Ethyl Perfluorooctanesuifon Tige ~ 98
"'Related. Fluorochemu:_al Compo?ig; 3 2" ‘
ST T ‘{v;;«w} |
_thstcul State o N Qw
Solubility in- Water o e Nil
Bulk Density (packeg ). S 0.45'g/mL
Percent Volatile (at' > 0. :
(o ST 0% -

‘Seta Flash CC >2§;‘?«;F

Extmguzshx j“ edia - £
= Water F;na -b

t@z, Dryfg '}e;ﬁical T

K‘"

Special zire ?'xghung }}gm‘rd

Nonegg ._xi}n‘ {;}t\‘t’* Wi

Unﬂ:sl:a”l-‘ Fire u{? 'ﬁ,xﬁ)osmn Hazards
T mz:by pr;pcg t'.s;f‘ mcludmg Hvydrogen Fluonde ‘may be formed

' =
@qvlronmental Information

P r,‘ 9

" Z e, %
€ &2 A

*xft .

ffzam,'

“Spm Response : i
Collect spilled matenal Clean up resxdue

Aiecommended stposal

VIix with tlammable material and xncmerate HF is a combustxon product
Disposal Alternate stpose ot waste at approved chemical waste facxhty

" AGRISEARCH 2515 - 50




Sulfiuramid page 2.

| |Skin Contact: Wash: atfected area w p‘a'x;x_d x@bgr o

|5 |Health Hazard Data

Eye Contact .
Non-\rntatmg ocularly

v Skxn Contacl . i :
Non-xrnteting — mxldly 1rr1tatinz, dermally

lnhnlnuon - - T
. Animal studxes mdicate mhalation hazard is 101

In‘estion I B i SRR <3 3
|Acute’ oral LDSO (rat)>500 mg/kz Prelimm 2y d

| eontinued: mgestxon ot hlgh doses may arrssts
"|Suggested First Aid : oo
Eye Contact: Immedmtbly ﬂush th ,

g s\f{zgest that’

Inhalatxon Remove to fresh -air.. :
iIngestion: Give two’ glasses of wate,

g by placmg finger 1in back o
throet Call a. physxcxan cr Poo A ¢

lever give anythmg by rmouth

6 Reqetwny Data

£n will ghgheccur. :
i x"t'_:t__:_iuce matenels mcludmg Hydrogen Fluorlde

Specml Protecuon In!yﬁ&j&g . M QZ%

|Steble. Hazardous polyny
Thermal decomposxtlon

‘ j-or- m dusty art

o

| |Eve Protection:’ Sar’:@asses
Skin - Protection: Rubker Glove tull clothmg

“I'Ventilation: Gef al ventllatmn 1 adequate If chernical is subjected to heat
1r§tor approved under NIOSH TC-21C-132.

ncen

tra‘,\}%' h

ﬁg 1b1t1ng respn’auon of waste treetment mxcroorg >1000 mg/l
f i‘ "‘\Ngﬁxce of‘L'Wgrrinty
’u\‘ " | All statements, technical dets end reeommendetxons contamed ‘herein ere based on tests thet | -

believed to be relieble, but the sccurscy or completeness thereof is not 5uaranteed The
following is mede in liew of all warrentzes, express or implied.

-Prepared By: -~ . Title: Approved By: | Title:

. ﬁ_ /"/ /,.,;0 {,;,,,‘huA.
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Asarsam{mmam
mmm

Ac—.sear* $: Cﬁ QH-LD  Dats ‘Zece.wed C{/,H.lc{

. SDC!‘SC?." : Dupon\'f/‘/ﬂf\) ‘v hﬁa I.cgr;ed- . 9/},_‘_ @\::Zf

’ NEIDE/'D#' i—:%wlmfg\gomoc.\-ane \-u’ . o ly

Cetmm g aa’n-re)\

AGT-312
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T

THE UNIVERSITY OF GEORGIA
' COLLEGE OF VETERINARY MEDICINE
S AT!{:EN,&_ GEORGIA 30802 o,

.~  Offics of the Dean:
( {404) 342-3461

o o Sample Number |
R 7/—‘73/
‘ .|Date Shlpued-‘ L
A1 S{(‘JL-\\..[:/ /SH

Data Recen.ved

To:

| 1,/,/%4_4_/.40 : Lo L)

md '-‘W}"—" ’

AN EQUAL OPPORTUNITYIAFFIRMATIVE ACTION INSTITUTION

AGRISEARCH. 2515 - 53




‘originally put. ints suspension :in: 1.0 ml-Rplyt
:400. . -This resulted ‘in a suspension wipg
Of -the:-original - solition . approximateltr 3t

from-the vial, ‘leaving 4.4 millicuri ».‘,Vn_

D U I

. .' 3“?:‘_..
Dear Sir: - . o oo N

_The_ N-Ethylperfluorcoctane Sulfonan{qa

’

/(44;227

all 0.

. AGRISEARCH 2515 - 54
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saweips_ (£ X0 7 [

~ MATRIX

PROCESSH\«G PARAMETERS

. T.DBL (min)-
©UATTEN (27X aV) -

18T

| C-Ria CHROMATOPAC é&s
. ---6 ----- . . .

. A\ALYSIS FILE e 2:ANO30L.

opmmoa T P DATEM—O-

PROJECT ’r’qu\ CQGC\‘L

COLUMN- - ©. .. - .- DETECTOR: ECD P

LENGTH: 15°M .~ - . . . - RANGE: 10 (I
 DIA.f 0:53 om-1.D. . . . " iCURRENT: 0.3nA - (0
LIQUID PHASE: RTX~5 - -+ - - FLOV RATES kg/cmxcn &

FILV: 1,00um ~ -~ . . HYDROGEN: - » '
_SUPPORT: CAPILLARY ™ - . =~ - 'SCAVANGE : -

MESH: X e ISPLIT:
"CARRIER GAS: HELIWM . - - _TEMPERATURE <

'ROTAMETER: ~~~ . " DET::.200

“INLET PRESS.: 1.0 k}s/c’mxcm S cowm\ lNlT

RATE : T :

CHART SPEED: 5 mmmin .
SAMPLE: . -
. INJ. ¥OL.: 4-ul

"WIDTH (sec)’
‘ DRIFT AuVy min)

~"METHOD' (9~8): "
“WINDOR - (%)

2

ALCLL-\ ““&POPT = .
Rl ARE: HEIGHT MK IDNG . CONC WANE

[
L. 3.853 75303 11176
I 3433 . 119878] 10442
3 4.188 1323300 70109
3 -3.08 . 33388776 . 855948 \E i 1489.6021  86-037 ?s ""70
T, T.33 1208395 41217 : 34,3114 - 89-038
6 '5.80% -33690 1122 o

TOTAL 26166622 990013 : ©1323:9135

SAMPLE= CXC) gé I.\'J.\'OL:Q.. 2ul SAWPLE VOL ‘ I ATTENLU. N
SETE 3 R L , LT E._ATIO.((S 16

- AGRISEARCH 2515.- 55 -
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o ANALYSIS rst s 2:ANOII3. S
.OPERATOR:ZZ’_‘_‘E__.__ Co  oate /o{;q_/g
_ SAMPLE“ Xo7] Oﬂ“ 3 Doseg-foc/p

. PROJECT 25'/5'

MATRIX.. WM!O#

Ccouumm AU "'DETECTo'R ‘ECD .

LENGTH .60 M . A . RANGE: 1. .
- DIA.{ 6.533 aw 1.D.~ " . " CURRENT: . :nA i
LIQUID: PHASE: RIX-5 - - “. ' FLOW RATES kg/coxcn §

FILM: 1. 00un . . - "HYDROGEN: R

'SUPPORT: CAPILLARY ' 7 - SCAVANGE:

MESH:. S USPLITY
CARRIER GAS: HELIUM ~ .. TEMPERATURE, _
ROTAMETER: e : .+ “DET.: 25

INLET PRESS: : -1.0 kg/cmxcn : ‘cowm
RATE: - : N 8 [

CHART SPEED: 5 mm/min oo+ RaTR 3}
SAMPLE: . . . SOLVENTem.

INJ VOL d 4wl CONC. UNITS:

'PROCESSING PARAMETERS

. WIDTH (sec)
DRIFT. (uV/min)- 10000
T.DBL - {(min) ]
“ATTEN (27X mV) 3
_ - METHOD.(6~8) S @
- RINDOW (%) 100
ISINT E
" C~R4A CHROMATO E?;;CH=2 - R CHROMATOGRAM=2:SN1030.C02  98/10/30 11:16:27
] l_‘ . ) -
THON. REPORT == -
“'th AREA . HEIGHT MK IDNO , CONC © NAME
4,633 13236853 . 321427 1 504.1618  89-957
15.842 . 18189 . 529 : )
17.677 . 308922 14645
19.388 340891 - 13196
CTOTAL . 14304852 349197 - ' © 504.4618

SAMPLER 1071 INJ. VOL. 4 ul - SAMPLE voL.

BT i . ATTENUATION IS 16
COMMENTS_hef 7 160 ' '

* AGRISEARCH 2515 - 57
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- AGRISEARCH INC.
DEFINITIVE 3

DOSE CALCULATIONS - - -
: SPECIFIC ACTIVITY 59400 DPH/ug

PROJECT #

‘NOMINAL L53801 TOTAL AVERAGE

 'CONC. = - 'DPM. _,a.nPu DPM/ML . f'

"~ 0.02 ug/mL 4a~Mv.,“‘19106“

- 0.03 ug/mL. .. ;,ﬁ38213~.w:f"’*'3

- +0.08 ug/mL. 103640 . 95532 - 38
: LreoweT201
91918
- 84260:'
.100642 -

" AGRISEARCH 2515 - 61




“lﬁﬁﬁg Agziﬂﬁa7 ,/f%;dsaxplsn ASL&L’CL

_ ‘  AGRISEARCH NG
DEFINITIVE ADSORETION 3

PROJECT u - 2515 . - . SAMPLE aIZE oL
5.4 - 59400 DPM/ug :

_---——-—--—-—--——--———--.....-_--_-——_-——_.-_-_...._..____....._..--—_—

(" SAMPLE DPM -~ ALIQ'LS3801 DPM/ml’  AVG  TOTAL
' I.D.  'DOSED .8IZE. DPM = -  DPM/ml DPH-

- —— o > o~

BLANK =
ppm’ . REP
0.00 - 0
- 0.01 1 . 19106
2. 19106
0.03 1 .38213
2 38213

0.06 1 95532

2 95532
'p.13;~i -1é1064_'
2 v191064‘
;"ofés;,l'*gazizs -

5 0 5909 R0 8 19 983 B2 RN RO R RLRI R RO RI NI

... 2 382129

HETHANOL RINSE 25 Sul, 4
‘zpm- REP . - .

= 2mL
0.00 |

1 0.01 ;’. 20013 0.007 104.7
20425 0.007 106.9

36850 0.012  66.4

41188 (0.014. 107.8
38613 0.030 92.3

98375 0.033 103.0-:

185188 0.062° 96.9
194775 0.066 101.9
372250 0.125 97.4

385375 0.130 100.8

AVG TOTAL =  100.87

* AGRISEARCH 2515 - 62




‘ | L  AGRISEARCH_INC.
DEFINITIVE 3 CA LOAM

__...._......-—_-____.___..__.-..____.—_..._-——...—__—......_._..______._..._—_-.-..._——._-.

. PROJECT #. . 2515 . . o SAMPLE SIZE 25

LR Squared -
’fDegrees of Freedom

-;53;x Coefficient(s) 1. 49:T
'5VStd Err of Coef

S.A: 59400 DPM/ug . - 'Jé?&k'

-._.-.....-.__-.-————-.—.._-—__—_-_—....‘_.._...____—

————m D=

'I.D.. | SOIL - .LN.SOIL -  WATER . LN W
ppm - . REP .ppm ' ppm. ' ppm '
0.00° -
0.01 "

.194 -=1.638
.234 -1.454
449 - -0.801 "
+406 :=0.901
49~ "0.299 .
L70.486 .
. o-1.141
10055 ey,
1,847 1 f .
1 696 o

- 0.03.
006"
0.3

avwHHOCoao

;0.26:

NE&PMHNP@H”

B oe
8

“*LINEAR REGRESSION ANALYSIS
. Regresslon Output:
' Constant o
- °8td. Err of Y Est - '0.987
s 1.498

~No. -of -Observations T.137 -

' "AGRISEARCH 2515 - 63




“'DEFINITIVE 3 . MD SANDY LOAM

LINEAR REGRESSION ANALYSIS
' Std Err of Y Est
'R Squared

' ”Degrees of Freedom

-;Std Err of Coef

'-',AGRISEARbHﬂINC.

--—-—————-——————————-—————-_—_—_._...-. -

"PROJECT # : - " 2515 . SAMPLE SIZE: »l

S.A: 59400 DPM/ug .

¢ o e o e i e i i i P P S S P S (B B Y S, B S A D S S S S S S S B P P B i S . i, e e S S St e b G

"SAMPLE . '::‘::':::::ADSQRPTION:::::::::=ﬁ;=:::=::;:

1.D. . SOIL  LN.SOIL-. = .. WATER
PpPm . REP 'ppm ..~ ppm . . PPm.

‘.00 - 0.000.° -~ 0.000 .
0.01 ¢ 0.246  -1.401 0 0.002 -
S -ﬁY_o 190 -1.859 - .. - 0.002
©0.03- |.0.569 -0.563 . .'_“_0 004
Cos 04 .

0.26

,newwgeﬁkmp

L Regression Output
Constant .

No. of Observations

X Coefficient(s) 1 506
0 05

' AGRISEARCH 2515.- 64
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' _LINEAR REGRESSION ANALYSIS

"'Std Err. of Coef 0. 161"'

' e -Aeaisaancu'lnc.” .
ngzxnxrxvx '3 'MD SAND o S

PROJECT # : 2515
B.A: - 59400 DPH/ug
SAMPLE ADSORPTION
1.D. ‘ LN SOIL
ppm ‘REP - ppm. .
0.00 - e
0.01 1 ~1.988
- 2 -2.198
- 0.03° 1 -1.526
2 -1.475
 0.06 1 21.392
L2 =0:009
S 0.13 1 "0.752
S 2 1 0.882"
" 0.26 17 0-993ﬂ
’ "'2 . 1 263

Regre351on Output. n

.Constant’ : . 4,775 _
‘Std Err of Y Est 0.508" 0.935
R Squared SR ’ g 0 B74 ~1.203
. No. 'of Observations

4.775
Degrees of ‘Freedom' ‘ :

X Coefflclent(s) .1.203

AGRISEARCH 2515 - 65




R AGRISEARCH. INC.
DEFINITIVE 3 . .CLAY N :

PROJECT # : 2518 ¢ . .- SAMPLE SIZE: mL .25
§.A:" ' 59400 DPM/ug ' S ' - —~

SAMPLE = = mismss=sADSORPTION==== e LSO
I.D.. . SOIL'. LNSOIL . WATER LN wnrahfﬁ"
ppm _RSP . ppm Loooepmc . ppm . o

0.00 * . 0.000
. 0.01 - ro.221
' 0.213
0.312 . -
0.8656

'LINEAR REGRESSIDN ANALVSIS
v . Regre551on Output'
~ Con5tant - . .45
Std Erriof Y Est A 0.
R Squared :
“No. ‘of Observatlons'
;}Degraes cf Freedom

0.03
'O{db;
0.13 .

0-2& :

uhﬂw&h&#h»

0.980
1.277

“‘x Coeff;cxent(s)
’ 'Std Err Df Coef.v 0

. 6.451

\\ @

AGRTSEARCH 2515 - 66 -
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 ‘7PR0JECT % T 2515 - SAMPLE. srzx .25 mL

ppm. - ADSORPT - ADSORPT - RINSE

QQ;OSJNI

- AGRISEARCH Iuc.

. DEFINITIVE 3 CA LoAM RADIOCARBON BALANCE

'S,A.: . - .58400 DPB/ug

....-....,.———.—-..---.-——u----.—......-_......--.————_-.-.__._-_..-—--n—.uuu-----...

I.D.. WATER . ' ° SOIL METHANOL.

.,...“23;0;,. ‘f' ,g;32 sif;jf‘isqfé,
0.06_: ’ 16.5-j_.»,: fﬁ 38 Tf: €ﬂ:

EP
1
2
N pe Ok
Szoanz -f}31 1t‘f,q:f, ;
i < S
R .
1 133 o
2
1
2

AGRISEARCH 2515. = 67 - *




o * . AGRISEARCH INC.
' DEFINITIVE 3 . MD SANDY LOAM ~_ RADIOCARBON BALANCE

PROJECT # : - ' 28515 .° | SAMPLE SIZE 25 =L
S S.AL: . 58400 DPM/ug =~ = = e
o e o et e e e e e - ‘ Soes
SAMPLE ==z=z========z=======PERCENT OF DOSE======= =§E£.:
‘I.D. WATER - ..~ - SOIL METHANOL -;Eptﬁn
PPm - ADSORPT. - -~ . ADSORPT = RINSE A

164340 o a0 Y
2. 1609 309 3BT/

EP

1

2

: .
1 L '5461621'

2

1

2

1

2

o ,‘A‘,VG- = . 94,
1S.D.  6.25

- AGRISEARCH 2515 - 68 s




'DRFINITIVE 3 - MD SAND 'RADIOCARBON BALANCE ‘:‘ Q,
'PROJECT # : . : 2515 e SAHPLE SIZE :

 SAMPLE === Z"f';,j = PERCKNT OF no*'ﬁé‘
I.D.. WATER . SOIL = . - METHANOE\S
‘‘ppm  ADSORPT = .‘,:ADSORPT Rmsgggl

0.01
. 0.03 1

AGRISEARCH IHC

CS.A07 59400 DPu/us

31.1 - 16.5
25.9 . 15.6
22,5 | '

.19.4

REP
1
2
1
2 1e
.
2 . 23.0
i
2
1
2

" 91.2

78.2

7.3
83.0
4182ﬁ4
81;0_”
86.2
87.9
o175

91.8

' AGRISEARCH 2515 - 69
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DEFINITIVE 3 .

' RADIDCARBON. BALANCE

,e"’.':'- {L 5

PROJECT # :

. SAMPLE SIZE  ¢S(n
59400 DPM/ug =~ . ' o

SAMPLE . o

1.D.. ~ WATER"

.‘-”PPm  .ADSORPT

5w :
===PERCE ' T
:"?ERCENTJDF DUSEEfE&é@BQBBﬂﬂ=

_TQTALf,

CREPS -

“ofdl 1,: 15-0 
2 mi4éq‘

0.03 1. 12.9

_{,'iféDSORPT.QARstg;“(ééz-

26,7
. ‘2.6.'7 . ".,'

19.6 fe7




 PROJECT # : 2515
S.A: 59400 DPM/ug

1 0.862

. 0.885 . .
1.393 o

. 1.668 -
. -1.909
\. 73,161
“‘;;\23 557A,’3 159,*“3f_
LINEAB REGHESSION ANALYSIS

Regression Ou'bput. N o U,
Constant 5,832 \f/ . ;4? B
Std Err of Y Est - . .- 0.345 " CORBELATION

} 0.925
‘R Squared . . L 0 B_ru;._ 1.038
~ No. of Observations_ . 5.632
'-Degrees of Freedon T
R & Coefficient(s) 1. 038
‘:jStd Err of Coef 0 1%}
‘ LN HZEER
| " . ppm
| —_ -
KRR 0 . . i L
ERR :
ERR
e . 0. ERR
4730 1.970 KRR
"L *EZ LAG A@:Dé”‘f S-AAPLE. LOST
. gAZQ 1.964 ° , “0.000 . ERR .
i 1.750 ° °  0.000  ERR
©-.3.400 0.000 ERR
 4 008 i 0.000‘ EER
. NO DESORPTION
NO CALCULATIONV-v
"'Std Err of ¥ Est . S CORRELATION 0.000 "
R Squared A . o SLOPE (1/m) o :
No. of Observations - . . " "° INTERCEPT
Degrees of Freedom - : ' ' ,
S T ST ' n ERR
\ X Coefficient(s) .. . - Kd ’
Std .Err of Coef. : ' ' Koc
R B % 0.C. 1.118
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,DE?INITIYE .

5.t 58400 DPH/ug j

CeuTo) | -0
7’A§<LINEA3 REGRESSIO "ARALYSIS'

:"Constant :
. 'Std Err of Y»Eet

. No. of Observations
ﬂDegrees of Ereedom -

'ka Coeffic;ent(s)
=-Std Err of - Coef

PROJECT # : . . 2515 »;j_h';“@” : sAuPLz“SIZEé,nL 50

- 0o o

o o s y

0.00
0:07

0. 14
0. 1ah‘
' }0 22*.

NHN*‘NH R 0

i Regresalon Output

R Squared

"sAﬁfLE -

fﬂ R..Squared S . o

- Ro. of Observations o o - INTERCEPT
Degrees of Freedom L L
. 'X Coefficiemt(s) - . . ga
. Std Err of Coef. -~ s

(Prﬁ)

- . LN WATER .
» - 'ppm ‘
2000

.002°. -6.362

.000 ERR

.000 ERR

.000° - ERR

.000.  ERR-.

.000  ERR .
.000 . ERR -
.000- ERR: -

+000 ERR =~ -
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