DATA EVALUATION RECORD
- STUDY 10

.--------------------------------------------------------------------------

CHEM 036101 . Trifluralin | . §163-3
. FORMULATION--12--EMULSIFIABLE CONCENTRATE (EC) ' |

TR EpEp R RpEpRpRp SRS P R e R R R kb bt

STUDY ID 40673601E

Harper, L.A., A.W. White, Jr., R.R. Bruce, A.W. Thomas, and R.A. Leonard.
1976. Soil and microclimate effects on trifluralin volatilization.

J. Environ. Qual. 5:236-242. '

.-------------------------—------------------—--------—--p-----------------

REVIEWED BY: L. Parsons ' , TITLE: Staff Scientist
EDITED BY: W. Martin TITLE: Staff Scientist
L. Mickley o Staff Scientist

APPROVED BY: W. Spangler TITLE: Project Manager

ORG: Dynamac Corporation
\ Rockville, MD
TEL: 301-417-9800
APPROVED BY: G. Maske
TITLE: Chemist
?EG: ;Fng/EFED/OPP
L: 70 -305-5245/

SIGNATUREQ\L' — F %MW""‘
TRIN 94

CONCLUSIONS:

Mobility - Field Volatility

This field volatility study provides supplemental data. It cannot be used
to fulfill the data requirement (163-2). These data were taken from pub-
lished articles and were not originally designed to satisfy Subdivision N
data requirements. Therefore, it is difficult to draw the conclusions
needed for an environmental fate assessment. However, these data and the
other published volatility data submitted (MRID 40673601A, 406736018B,
40673601C, 40673601D, 40673601F, 40673601G) do indicate the following:

1. Volatility may be a major route of dissipation for trifluralin.

2. Trifluralin appears to volatilize (~25 to 60% of applied in 11
days). ‘
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3. Laboratory volatility data are needed to determine relative rate
of dissipation due to volatility in relation to other routes of
dissipation. ,

4. No further field volatility data are needed until evaluation of
acceptable laboratory volatility data is completed.

In this study the soil was not analyzed for trifluralin. Therefore, the
application rate was not confirmed, and the concentration of trifluralin in
the air could not be related to the concentration of trifiuralin in the
soil. ~

METHODOLOGY :

Trifluralin (44.5% EC) was surface applied as a spray to sandy loam
soil (63.9% sand, 23.6% silt, 12.5% clay, 0.55% organic carbon, pH
6.5, CEC not provided) in an experimental watershed (1.26 ha) located
in Georgia, at 1.17 kg/ha, in June 1973. The trifluralin was incor-

_ porated to 7.5 cm and the plot was planted to soybeans. After plan-
ting, a sampling system consisting of two masts with three samplers/
mast at 20, 80, and 160 cm above the soil surface was established.
The samplers were connected to a vacuum pump and air (6 L/minute)
was drawn through an ethylene glycol trapping solution; the tubing
and trap were wrapped in aluminum foil to prevent photolysis. During
the study, air samples (3- or 4-hour collection time) were collected
at 0-2, 17, and 34 days (June 15-17, June 20, July 2, and July 19).
Soil samples were collected "hourly" with a spatula or soil corer at
various increments to a depth of 15 cm and analyzed for soil mois-
ture. '

Trifluralin was extracted from the ethylene glycol in the traps by
shaking with benzene; the benzene extract was analyzed by GC with
electron capture detection. Trapping efficiency of trifluralin was
90%; the recovery efficiency of trifluralin from ethylene glycol
traps was 90%. ,

Wind speeds, air and soil temperatures, atmospheric water vapor pres-
‘sure, net radiation, and soil heat flux were measured intensively
over the plot.

DATA_SUMMARY:

Trifluralin (44.5% EC) volatilized from sandy loam soil that was
treated at 1.17 g/ha in Jyne, 1973; the maximum air concentration of
trifluralin was 3403 ng/m’ on the day of application. The pesticide
flux ranged from 1 to 40 g/ha/day (reviewer approximated from Figures
3-6) on the four days samples were taken. Cumulative losses were not
calculated. '

The slope of the test plot was 3.0%
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COMMENTS:

N,

1.

Soil samples were not analyzed for trifluralin. Therefore, the pat-
tern of decline of trifluralin from the soil could not be measured.

In addition, the application rate was not confirmed, and the concen-
tration of trifluralin in the air could not be related to the amount

~of trifluralin in the soil.

The study authors stated that the pesticide flux ceased when the soil
water content was less than three molecular layers of water. Soil
adsorption of trifluralin was apparently reversible since an increase
in the water content above three molecular layers caused a greater
pesticide flux. In general, pesticide flux was Tower during the day
when evaporative demand was high, and flux increased at night when
the soil was rewetted from upward water movement. If the soil is
wet, flux is influenced by turbulence and temperature.

ThiS study was published and not intended to fulfill Subdivision N
guidelines. Most of the information provided is not relevant to

Subdivision N guidelines. '

Volatility was expressed as g/ha/day and air concentrations as ng/ms.
A1l data were presented as figures, which did not allow the reviewer
to assess variability. The figures and minimal tabular data provided
were barely legible in the copy provided for review. No specific
data could be cited from the figures. '

An adsorption K value and CEC were not provided for the soil used in
these experiments. ,

Wind speed, air temperature, soil temperature, and radiation were
reported in graphic form for sampling days. Weather information,
including precipitation and irrigation data, was not provided for
the study period. \

EFGWB prefers that [*CIresidues in samples be separated by chromato-
graphic methods (such as TLC, HPLC, and GC) solvent systems of diffe--
rent polarity, and that specific compounds isolated by chromatography
be identified using a confirmatory method such as MS in addition to
comparison to the R; of reference standards. .

In this.étudy aliquots of the extracts were analyzed by GC.

The study authors cite Spencer and Cliath (Study 7, MRID 40673601B) 3
for the vapor density measurements of trifluralin as 4.26 x 10° ng/m
at 30 C.

A second study was also discussed in this paper. Since this second
study was mainly concerned with photodegradation and volatilization
of trifluralin compared to lindane, and no quantitative data were
reported, this study was not discussed in this review.
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10.

This study is one of several published papers included as appendices
to MRID 40673601 (Day, E.W. 1988. Laboratory and field volatility

. studies with trifluralin from soil. Laboratory Project ID. EWD8807).

This document was submitted as an assessment of the potential inhala-
tion hazard of trifluralin to exposed workers. Because this portion
of the document contains summary data only and is not pertinent to
Sabdivision N guidelines, it was not reviewed; only the published
papers in the appendices have been reviewed.
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| STUDY AUTHOR(S) 'S RESULTS AND/OR CONCLUSIONS
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RESULTS AND DISCUSSION:

The enernn balance methud is useful for caleulating
Nas demng dar lighs petiods Large relative ¢rars which
occur in the '3r:32) ang (3T7E:) 1ems (Fig 2) i sarlv
morming and late alreroon, and in nighttime periods
when pet zadiation appecaches the opposite value of soil
heat flus, mahe this method smpractical during these
penods.  The momeatum Salance method is valid
theorenicaliy onh dunng adntatic cand:icns which pre-
23l ands brieM o the 2arin marmrg and Lte aftermoon.
S:at ity correc:sne must be 3pphied (o correcs the trans.
fer ccetficsents fo: 3l conditions o' “hermal siabilitnn De-
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2eship for diudatic carrestion hae been found {Them
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195%) Thicrelzionshug corrects only for therma! stahdi-
1 anc not for the srall effect on siadility of the humidh.
© gradient (Dver and Hicks, 1370). Furiher. supenim.
Poved on the perential error due 1o stability corrections
1 the uncertainty of inegquabity of eschange coeflicients
for pevicide 3nd momentum or energy (Swinbank and
Dver. 1969, Dyerand Hucks, 19703, Equahits of eachanee
coeficients was astumed in all caleulations 1n this repon.

Comparisons betmeen the davtime (0800 to 1900,
EDT; calculated flures Jor water vapor and pesticide in-
dicatec that the momentum balance method typically
estimated greater fluves than the enstey balance methad.
Table 2 gives s comparison of cavtime fluses for 3 davs.
There war dav-to-das variation i pestueide Nus caleula.
tions, however, on davs wuh figher sou water content,
the predictions by the two methods tended 10 be closer
than thai on davs with drser suil water conditsons. {The
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mavimum Wolute difference o i day was € 15 ¢
ha™' 11 hourst) Dillecences 1n calcuiziod water vapor
Nuz (£} Setmeen the no metbods were greater than
pesuinide flux differences (P).

The momentum dalance {mt)} method was used 10 cal-
culate water vapor (Emy) and pesiciCe flun (Prp) on 3
total daily basis 1c gne the amount of water of pesticise
passing through a plane 90 ¢ adove the ol surface,
Figure 3 shows trifluratin flux alung with microchmate
€ata beginning 3.5 houn alier 2pplcation and incorpera.

tion Inual trifluralin lus was quite Jow even though the -

highest 321! concentration would be evpected to occur at
this time. The alternoon following 1rifluratin incorpera.
tion was sunny and hot, and 1oi! water eVaPOIItIon was
high. The soil surface 20ne (010 <0.5 em) was depleted
of wil water (Fig. 3C) down 10 an amoun! equivalent io
less than three molecular lavers of water adsorbed 1o the
20ul particies.® Evidenths, aaporaiion of waier from 1he
soil surlace 20me and adsorpuion of the pesticide deereaved
the pesitide vapor pressure enouth ta virtuallv stop
volanhzation. Upon cetation of radiatwen input, the 5 4=
face soil water conrens meveased. thos inureasne the
pestcrde sapor pressure wllicien iy 1n couse 2 congider.
ably gner flus rate. When SIDOrative demand increaced
agam arcund 0700 Mvun. surtace sod warer content vad
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pesucids Ml begar 1o decvease. A sharp 2rop in pesu-
€ide un way oreened argund 0900 hayss when e apora.
tive Jemand aguin dezleted the surface suil waier content
down 10 lese than theee molecslar lavevs of warer. Pesti-
aide flia remained low as long as waler conient in the

suriace zone remamed below 14y level. The effects of

soil water on pesticide volanlzation have been shown

uncer carefullh cantroli:d Lbonatony cond:tions with
severa! pesucides 'Bardsley et al., 1958, lgue et al., 1972;
Spencer et al., 1958, Spencer and Cliath, 1976). Thae
controlled siudies have demonsirated that pesticide
solaiiuzation wirtually s19ps at low soil water contents,
Our results indicate that the mme prnciples and reks.
tonships Setween wil water and pestcide volatdizacion
prevul under Nieid conditions. )

Previous research (Parmele ot al., 1972) has shown an
increase - pesticade flus during the day time which was
highly correlated wah waier vapor flux. Simily o water
Sux, thew pesticide Nus decreased near nighitime and was
dtumed ze10 dunng nighttime, however, they did not re.
pon relatine soul mater 3ng fempersture data. Under the
w1l “and mictoclimate conditions of owr siudv. greater
Fuxes were ohiemed durng the day ‘only when adequate
tflace sod water was avaslable (eg.. )
On mout davs, surface sext water was depleted dunng the
d3vume and priticsde flunes were loys than thow during
rhttime when radianon mpne lubsiore and the surface
01! wrs rewetied ftom Spware wid waier mosement and,

336 hours, Fug. 5C).
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pehaps. from wome surface tn.?dn.u'van See Fig 2and
4).

Tafissalin adsorption by ihe s.ou 1y obviously & revers:.
ble process since during mighttae when esaporative de.
mand decreases and the surlace sos! waier centent n.
Creases abere three moleculst lavers of water, the seyr.
cide au concentration and vapor flus increase ripdiy
(Fie. 3A, B. and C). The effecrs of soil ter.perature,
windszeed. iransfer chasactenistics, ang atmespherie sta-
bility seem 10 have little influence on pesticide Mun under
this type of soil condition. Sirmiler priticide flux, soil,
and microclimate-related phenomens were observed as
the s0il was depleted of the pesticide and less was gvail.
able in the soil for volatibzation. During 2 July, the same
wil surface ¢ 1 of volatilization was observed {Fig.
4A. B, and C)? when the soil srface water content de-
cteased 1o less than three moleculer Ly ers of maier,

The process of increased patcide flux, presumably
from pesticide desorption (rom the soif upon wil rewet. -
ting. it viidly shown in the 20 June period (Fig. 3A, B,
and C). From midnight unul 1200 houn, the soil surface
and underlying zone was very 4ny (evenin !y normng
since there was no de * formaton because of impending
ram), and pasticide flus and aw CONCENIrations were quite
low. Then, from 1326 10 1358 houn, 0.93 em ranfd;
fell and adequaiely rewetied the soil surflace and under.
lying 2000 and caused a rapd eiflua of pesuc.di. Thu

TNate siale ehanees Pentrade Nov on T g 19 Joubs ore wae:
senth 1he acaie magweiame of 154060 ang 20 Jume,
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rapid selanlization is reflected in the high mrverage flux
during the 1000 10 1400-hour wmple even thouth soil
water conient was increased onhy during the last 30 min
of the samalirg perod. After the ramnfall, flun responded
to other factors in -3ddinon to soil water content. It
scemed to be affecied primarily by n.bulence (K3, Fig.

* $B) and perhaps 10 a lesser extent, ty soil temperature

(Fig. 5D). A:mospheric sability (Fig. SA) seemed 10
have lintle influence or aerial pesncide concentrations,
except during the carly mormung dry period and late

ereming unce the flas dropped shightly whie aerial con-

tentrations remnained i «ther constant.

Late 1n the season (. @ Julv) data were collected after a
fain on an overcast, reasorably cool day with adequate
water avalable. There was latle change sn any soil or
fnicrockimate paramesens (Fig 68, C, and D) and little
change in pesticide wlatilizatior or a concentrations
throughout the day (Fig. 6A and B). .

It is obviout that raze-hmiting (scion which_control
uillurahin. solaulization o5 are soil<ontrofled, since

Por deriilics observed were only 2 small fraction of air

“(aaturavior: eguitbrium values (4.29 X 10° ag/m’ a1 30C
{Spercer and Clath. 1974]). The Rizhes: CORNTE 4106

2t 20 em after appheation and incarporation was 3403
ng/m? with an air temperature of 28C on 15 June 1973
(White €2 al., 1976).* Spencer and Clath {1974), passing
sir throug® Gila silt leam, reposied an equi. alent vapor
density of apprenimately 0.2 X 10° rg;m? for similar 324
councenizat-on and 30;! water cTntent 15.65 pug/g and 6.0%
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water, tespectinely) 10 our highet fluz situation. Our
highest ur concentnation of 3,403 ng/m? represents ap-
preaimately I% of the vapor dennty correspording to
equitibrium between the atmesphere and soil :rfluralin
at the soil surface. It 15 evident that 2iffusior n 3T 11 not
tate limiting and rapid Cisperma! was occuming. Further,
residence time within the 20- to 160-cm volume of air
{pesucide concentration present in a volume of air divided
by the pesticide flus through it] showed rapud Cuspersal
of pesticide after it left the soi surface  During the lirst
3 measurement Savs (13-16, 20 June 3nd 2 July; when
there was little canopy development, the residence times
ranged from 20 to 40 sec duzime the periods of Sighest
turbulent transfer conditions (1000 to 1700 EDT) 10 2
min duing the mere stable penod of the early morming
hours (2400 to 0600 EDT). On 19 July, the reudence
time for the layer betweer. 80 and 60 cm (cancyy herght
was 40 cm) ranged {rom 10 10 30 sec.. As evidenced by
the concentration gradienu im Fig. 3A, 4A, SA, and 64,
there was always 8 rapid dispernal of velatilized slluralin
~gen duning atmesphenc stable ecenditions

' §¢ iy possible that seme traflusalic photodecargosition
oceusted under the conditioms of «an Nield studs ether at

the soul sutlace o during its remdenice time between the
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soil susface and the uvspermest wmpling device. The
photoderadeazilits of nfluratie has been wndely reporied
(Lestss and Creson, 1074, Messeimazh e al, 197;; Prodst
et al.. 1967, Wright and Warven, 19€3); howe=r, we were
nrable to determine the extent of photodezomzantion
usng aur leld umpling methods aad snalves by gas
chromaiotraphy.  Addinenalh, if tfiurabn decomposi-
tion nraducis ace obsened i 1he lield. the product source
may .. difficalt i idenn’s since the inisial photopraduct
might be the same ay the injus! decompoution prodact

from aerchie Cecompontion  13iis (Parr and Smuh,

1973, Produt and Tepe. 1969 3ad P:obst o al, }967).
Furthermore, th ining! and othe intermedute products
do not accum.te bu: are 23pdh converied 1o polas
products whick repcevent the ermunal products of de.
gdation (Leits and Crosdy, 1874y Crown and L;
(1963 have fulls Cescribed the ¢i'liculties and compleni.
ties imvohed in measuring phaiodecompontion under
field cond:tions. Diters (Wrigh: anc Wanren, 1965) have
feported thar 1Ml Coes net rapieh photodegrade
when in contac with the soit surface,

To further elucrdate the soul water and photodecom.
positicn pheasmenca. we initiated 5 srmaller plot study
on 12 June 1973 ‘acepomatng Yorh influrahie and Ln.
dane a1 the same raie Both kave nmilar - apor pressures,
but indane is ne: reagih suscepible ic phorodecompen
von{Frear. 19330 Aw canceniranions and wou and micro-
clirate ¢ata wese taken 10 caleulsie Mluves of cach. Pre.
sumably. af the s2zarert valanlzanior of these two pesti-
cides d.Hered creatt " when davime-1e-nrehitme scil and
Rastochimate condiniong were “erpared of of the surlsce
0l montaresalanlizanen relamnstips did mvot agree,
ther. siomificant = funaive shotodecompeniiion would be
scipected.  Usader scd ané sucrochmate ronditiens of
€ool n.ahimeist 33l sasface and warm davdn soil sur-
e fuses an? cercentations of Sott pestcides fol-
owed 3 similar tvend oier 3 74 hour pmmod (Fie 74 and
B} Asrnadauoninterun neeaed and the soul suface
€red 10 3 water cortent 3pprcachung three molecular
lavers of a¢sorbed water (Fig 7D 1he fluaes of beih hin-
dane and :nfluraiin decreased 1o very low leveh {relatine
to mghitime fluses). Lindane kad a rather conusiently
hicher NMux rate than influsalin Similar resulls were
found &y Spencer and Cliach (1673, 1374} in Laboratory
studies wik sollincorporated tnfluralin and lindane.
Like the 1973 siudv, the parameters of soil remperature
o turbylence had lirtle influence on solstilzauor when
the soil surface was dr,

Later in the season (28 June 19731, datz were taken on
2 clear. sunny dav, where surface s0il water w3 mam.
tained by periodic ir:gation throsgthout 2 24-hows period.

Due to equipment failure. data neeesr for Ny aleyla-

HOns were Josi; howerer, meteorolonral conditons were
very similar 1o thase on 12 June. Frrure 84 sives little
difference Betneen concentraniors of the twe pesucides
¥t 20 em during niehinime Howerer, during the gavtime.
senal concentrations of both omtndes cahdiind dehinne
‘eTmperaiure and tumdience (not posubic 10 wwarate) of.
fects s raduation and sou femperature morerme The
lower kevels of nfluratin o romared winh lngarw couid
Ndiare seme ahotoderomprsin of tmfirpie. how.
O it s more logeal ic aseribe 1he 1¢ otner Lacrons. ike
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Fig 3-Tr-Arair. 0g limcane oo SONIAN 0409 91 20 =% with p¢-

CO™IEIYAG “FTU°10F 4 104 0n¢ B¢ Lemper stures 2 Wathy
voie Ga., on 22 Juw 1974,

diflerences in soil adsorption and fate of v ertical diffusion
ancmas flow to the sod surface which undoubiedly were
imzorant controlling pracesses also. Lindane rolatilza-

— hior raie was gester than triflunabin during the day when

the surface soil was wet and water %335 evaponating, prob-
ably because the wick effect has 3 much greater inflyence
on :latilization of Lindane (Spencer and Chath, 1873
than on tnfluralin (Spencer and Cliath, 1974). The major
sigmalicance of the 12 and 28 Jure 1974 resulis was that
wher. adequate water was available a the soif surface. ap-
Farent volanlizztion of beth lindaze and influralin . -
creawd during Carvhght hours and other factors like
turbient transler, soil temperature,or evapotransgiration,
dem.rated volatlization rates. When even a thin laver of
surface soil dued to lew than approximately three
molecular larers of adsorbed water, the surface soil water
conieat dominaied volatilization with lirtle fusther in-
Nuence by other soil and microclimate effects.

CONCLUSIONS
Fluzes of trifluralin and lindane were compared with

soil and microclimate data on » diurnal basis. When sur.
face soil water conient was low, Nuzes decreased 1o very

- fow levels during daytime even though turbulence, soil

temperature. and evaporative demand were high. During
mghttime. when radistion input decreased and the surlace
3one was rewetted from upward soil water movement and
perhaps even from some condensation at the soil surface,
the pesticide fluves increased generzlly s o fuactuion of
surflace s0il water content. Hewever, on devs when sorn
surface water was adequate. fluz of trifluralin atd lindane
.increased duning the davume,

There was little reduction in pesticide volatilization un.
til the, surface sod water conten! was decreased to ap- °
prozmaieh three moieculsr laven of abroed water.
Both pesticides reacted mmilarly.  Adworp.ass v sed
partick: upon s0il drving was Wppuentiv 3 ‘everndie
Process. since rapwd efflus of pesivesde was obien . d when
the surface snd was rewetted by dew o7 rainfa’l 15 abewe
three molrculw bven of waier. Under conti-ons wiere

4 Fovoun Camd_ Woi§, me.3. 1978 200
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the soil surface remained above three molecular lavers of
water, pesncide flunes responded 1c increased soil tem
Perature, turburence, and atmespheric swability conds-
tions.
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APPENDIX

Terms ong Unig .
Cp = Specific heat of
creem.y
€ = Warer vapor prestgre {mbars)
E= taent heat Nux (= “hour)
G ® Soihear Qus dernts icalone em ¥ mintt)
K, = Tramiler coetficren: a2 some heigh: 2 abose the soil
surfaze (em'min)
{* Latent heat of vaparzation I slcrieig)
2= Pasunide concemriion Img =
P = Priicide Mo demun fgha’'cdav Y
RI= Ruchardion’s nomber
Ry = %ot radiation (2alo-ve cm*? faan ')
© B *®Demunn ofan f3im™
T % Shearing sopess 14, “es.em’)
T= Aurempenarure .f0)
u = W ordipeed lem =)
¢ = Veenza! hewehs temj
i¢ ® Ellestne vezetation height (em)

At a1 constant pressyre (calone
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