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THE EVALUATION OF METHYL PARATHION AS A
TOXIC ATR CONTAMINANT

PART A—THE ENVIRONMENTAL FATE OF METHYL PARATHION
1. INTROBLUCTION

Assemibly Balls 1857 and 3219 establish the criceria necessary for the sdennficawn and
coutrul of tox wir comaminants (TACs] o California, These lawes mandace the Dhrector of
the Department of Pesticide Regulacion {DPR) 10 determine which pesticides may qualify as
TACs (Food and Agriculiural Code, § 14021 e see.). The Fond and Agniculioral Code (FAC)
defines TAC: as air pollocants dha may cause or comeibute 1o a0 nerease io mortaliy or an
uerease tnosersous illness, or that may pose @ present or potential Tueard 1o bugoan health
(FAC, § 14223[d). AR 3219 sets spearfic rimelines for che Investiganion and sevien of
registered pesticides as possible TACs, requires public heacings 1o the T'AC derermination
process, aid enaets civil penalties for noncompliance af parmil, nse and minigation conditians
vstablished by DER.

e o puﬂicide bas been idenuilicd as 2 TAC, 13PR 15 r::qui:’-c'r] o devermine, 1n
consulcation wich rhe Office of Enviromoenral Health Hazard Assessment [OFHHAD, the
Adr Resources Board (ARB), and with the air pollution contral disires and ae qualiey
maagement districts ef the affected counties, the need Tore, and appropriate degree of, conrol
micasures {§ 04024 ot -, A As patt ol the dentificatinn Prhcees, the law mandates the
preparation of 4 health eflects docmnem (HED) that assesses the health efbects and estimates
levels oof expassure for each candidate pesticide (FAGC, § 14023), DI prepares che HED, which
wosubbcouerdy reviewed by che Air Busources Buoard (ARBY Oilive of Environmental Healih
Hazard Asscssmeny HOETTH AL Deparimene of Flealth Serices, the Scientific Review FPanel
{SRIY). the pestaonle regastrants and the public, Tollowing review and acceptance by the SR,

the HELY Torms the basis ler the Dhirector™s deterounation whether the pestwide 152 7174,

-1
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The HETY consists of three parts: 1) Pt A=—=Enviranmental Fae; 23 Parc B—Public
Lxpusuare Assewimowent; and 3] Pan C—BRask Characeerization, Part A consists of a review of:
£l the seicnofic lerature concerning the envisonmental {ate, znd the physical and chemical
characteristics af mechyl parachicn; b apphication, patterns of use, and formulations specific to
Calitornia and {c) cthe tesules of voro California ar menitering stiedics ronducted by ARB staff
L3 11011 |..|.‘|.:l|‘ lhﬂ.' (WA IR er'Jl.i[:l Tk '::I]F el h"p"l Flﬁ rﬁ[hiﬂl] Hnd l[ls b]"-E':Ikd{ﬁ'“'[’] I_"'I |‘|‘J—|J|_|-L'[—|'|'|\'_'1_|_'_|}']
parioxon—io e, Momnorng was periarmed 1o several communiies in Colusa and Saiger
Conntivs vver a s week perid corresponding with seasonal applicanicas o tlecded rice Bields.
Fare B, the exposure assessmeint, contaios estimates of hnoun expoaure 1o atrhorne
ceocentraticos of mebyd parathion and methy] parsoxon, Pan © reviewes che health offeers,
amd Lieclueles [ad an assessment of the avalability and the qualicy of dara an health efteers, and
ibY vhe range of risk 1o humans resulting tram the current or snticipated exposare to methyl
pactheon and wwethyl puraoxon in aic where chere iy a theeshold of significant adverse healch

elfeoes,

r'-'l:.'l|1:'f'| |}:lr:ll||iv.ul emered 1the AR 1827/3219 process n L9384 when it was added w
LR s P for et pfepeniation of Assevandy B0l 1807 and 3213 (Langley, 19370, bechyl
parathion was abin listed as 2 candidace for evaluation in DPR s Modificaifons and Additions to
v Caanefietaie Tore Ave Conlannenant L6 [Oudie evall 1989) and the repont festiciddes for
Foadiarive s Cundidate Toxze Ay Contanrinants (Kellev and Reed. 19%6), This vepont
contains backyground and wse dormation segarding the pesticide methy | parathion. THR has
include:d information an mechyl paraoson in this HED becase in is the toxicologically

sigiticant breakdown product of mechyl parachion o the covirenment.
L.1L. Methyl Farathion as a Chemical Compoond

Slethyl parmthion [Chemical Abstracis Svrvice [(CAS) Repistry Nwnber 295002
[Bevval Socwty, Y993} 15 known by 1 variety of svnonyms amaeng whch iclude azophos,
moraphos iBussial, mechylchiophos, aleovafotox, parathion-mechvl, parmax (India), volacox
and wolatos [Lewis, 1981), Methv] parathion's structure 15 shown below (Figure La), In the
envircornent. methyl paraduco rapdly exodizes to che more oxie oxon analogue, methvl
pracozen. showo m Fygare b (Roval Socieny, F95)0 This converson requires the substituion

of uxvgen tor silbur oo the phosphorus nem.
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FIGURE 1. The Chemical Structuves of Methyl Parathion and Methy] Paraoxon.

a)  Methyl Parathion
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1.2. Taxicity and the Regulatian of Methy! Farathion

Tl:'H.' AL U‘f-d.l. 1.1.:1':'.i1.':il_'3." 'lil:[ ]'[:Il'l.l::l_'l-'! I;:h.’lr.fl'l.l'li[]rl ||:| rils FATIEL™ ErﬂJ]TI LN JD_"_!IE 131 2.5 I:]'I:g."rlig
(T IO, 1980t am TDse of 245 mgdhe Muamote et ol 19630, This toxicity s sioular o
that ol erhvl pareathaon L5z vabues range lrom 2.0 10 3.2 mefkg) (EPA, 19730 Lhermal
LItz values ol soethy] and echl parachion o ras baose beese repored 1o be as Joa as

A3 g kg INICHH, 1987 and 6.8 mgShy (SI05H, 19768}, vespectively.
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LA repulates vertam posticides as “Restricted Maertals™ based oncrwerna lsted enibe
Focd and Agrivuitural Code (§ 14524.5), These naatenials may be harardows 1o public health,
{arm workers, domeae ammals, wldlife, the environment. or to other crop plants, Mehyl
P..Ifn.il.llil.lr] i.?l- iL rl'}l.]':.';.l.‘\'..""d I;I'I.l.l'.l:'r'i.l.] L'lt";.-ll]:l-f ]1 [:i- L']-dbﬁifi.l‘.'d LY Ll L:Eﬂ.tﬁu: :r' I |:|::||i:'=h|.;'r' [U':":i';..:l Ptb[ifi'{.le-

I 15 classified ay such becanse methy | marachien possesses an omal 1050 less chan 50 mdkye,

voe regquiremnent Tor Categosy [ elassifienion (Tide 42, Code of Federal Repulations, § 136,15},

Mce to merthy] pacahion's acute toxicity, and 1 order o prevene mechyl parathion-
related ilzesaes and impanies o agrcalwral workers, DPR adopred regulations to ensure
waorker safery durng handling and applicacion of methyl paracluon. Label instruciions
reguire thar = orkers invelved inche mixiog and lgading operations owst wvar protecuve
cletaung, mcloding lace slueld and respuraece, wd tha these operations oms be accomplished

b wseng a Closed nasing seaem.

CNher reyalations have beeo adopted by the State ol Caliloronw governiog the length ol
‘il'l'l{" '.]'l.]'. I11asE I,'.lu':lh-_‘i 1':'L'|;.'|:'r'1,.'l:'|'|. ..:ll,'.lpl.i‘:.'ltl.{_:l]'l ..il'l.d lhl." ]'r-t.:r.ll'.l'_'r' L:IE Eil:']{l.:'i |.'.|:|-' {.tT!]t 'i'-'(}l_l"i.\'_'f?i. '.'E'I(Jl_l"i.f_"l'?i-
sy reerter fields treated with methy. parathion v days Tollawing o apphicagion if te
applicaticn race was Lo, active ingrediem (Al)Zacre or less, o if 4 mivre-encapsulared
leormzulation aias wved. Reentrey intervals of 14 davs Tuve been adopted wwhen mechyl
Pﬂl'ﬁ‘l_hiﬂ'n l.'i .iP'!'I'l.il_"'l:] 1 a PP]';,"‘C.. l;,'l.[ s, orn, or EI'J]'“":‘i- "irll"l'_'i Fii.:..i] |.:|.\, JI'I.I'_{ EI:II dl.] il |::||L‘|:' ﬂf(}P:i "-"-'I':IL"[:I
apphicatien rates exceed L lb, Al acre. [rrespective of formulation or aouam applesd, ce-cnrry

imrervais are 31 dasvs for peaches and seccarines.

A a el ot the implementatien of these regulacions, separted ilfresses ad injuries
atcributalde to mebe] pacathion remaio low i Califarnia, Each vear, che Worker Blealch and
Safcty Branch of PR produces the " Annaal Sumemary of Pestiode Relaced Tlnesses and
]I'Ii'.]fil.'h-.- ."Ih. I'E"'\.'if"“' l::l{ LJ'I.L':‘PL" HUI1A |:1.|.|:'i.|'_':-+ t‘{:l]' r.ll.l_' 1.I']i.'|.L‘L']'| -}-'L‘:J.T' P-L‘:'i.l'_H.! ]‘::'32 1|:'| f';.:ll.ll."'bl'l ]994. 5-'.1'::!“"5
that mthyl parathicn was the Casaove agent in seven inadvertent poisening cpisodes (CDPR
Tiih, [995, 1903 1994, 19%5, 199, 1990 C1IFA 198, 1987, [Yds, (985, 1984, 19E3).
Poisoniog episedes occurred as Follows: in 1982, varo systomuig illnesses amd one cye mparys
1583, e svstenme dbness Idue o an applicason by band); in 2984, one dermal imuary {due 1o
tiend residue; i 1985, ne wloessSmpary; in 1986, no diness imjures m 9T cne sysenue
nloess: in 1988, ne dllness/injery; in 1989, po ilpess/inpary: 10 1992 na dlnes< enqury: 1o
199, e pnﬂ:lﬂc svsrerme Ulness, i 1992 nollness impace; i 1923, nee ilinessS impuey; and n
1994, mo i e jery. Thea dacs indicate thac despice the potencial toxwety of methyl

parathion, the incidence of ulacsAimary associated weh s we ceoaing Toa

1—4
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Historieallv, methy] parathioo bas heen widely used in California. Methy] parachion
s wsnor sesndual 3, 1 eelatively mexpenave to use, and has bread-spectram agoewy
apatnst 3 varety ot apricolioral pesta. Hawever, methyl pacathion’s broad spectrutm, non-
seheerive mede ot action places i at 4 disadvantage wheo vompared witls the newer. Jess tosic,
more selective sesticides now available. Addivionally, Wollerlareer o 58 (1984 have

lZl.l']'['I-iZIII:'i'l ral I'.'l'_{ []II:" {i.l.""r'l."l.li P nmint ﬁ-f I!'{""ﬁi Slance T4 ITH"[I'I}'] FI.II!'.IT hinn i.l'l HIt iI'Iﬁ-l."'I.'E :'iFI{‘l'.'i-!"'ﬁ.
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2. PROPERTIES OF METHYL PARATHION

The Tullowing sections sunmnariee the physical and chemical properties of methyl
parathion and methyl paranzon.

2.1. Physical and Chemical Properrics of Methyl Parathien and
Mueihyl Paracxon

Merbel parathien (CAS: 298-22-2) bas the molecular formwala CELNCLPS, ind o
moleculars weighe of 265.21 AU A room temperature metlyl parathiva is in the form of
colnrles cryaals which emit a Fane garlic-like eder, Methy] pacathion melts a0 35-36 (. and
hias a bealing poine of 154 2 ac 136 Pa (Tambin 1994}, Mechyl parachion is sparingly seluble
w water 35 to 68 mgdLoar 25 "CL lois shighdy soluble in pecroleonm distilbaes aod resdily
saluble in mose arganic solvents. Table 1 somnuarizes the physical and chemical propentics of

methy| parachion.

“Mechy] pasaoxen [CAS: 932-33-6) has the molecular formwla CH SO P and o
malecular weight of 247,14, As a breakdown preduct of methyl parathion, i is of
woxicelegical interest. There 1s nondormation regarding che physical or chemical properties

of methv| paracxon.

Methe] parachion (0O dumer byl O-dmcrophieny] phosphbiorotbioae los chooeal
properies and a mode of socion similar 1o these of erhyl parsdion., o meths ] paachicn
isonetizes more readily and leedrolyees lour o five thoes more rapidly duan ethy] parelioon
Ppencer, 14ed The Roval Sociery of Chemistry, 1983, 19917, For these reasons, joethyl
prarat o s fess persistent as A residuc on folmge or 1o sod, and o s less stable o seorage than
etbv] parathaon. Chemical and physical properties of methyl parachion «hich relae ro s
presency and persiseenge inar as well as 4 represeanacive sample of correndy active

formulstions and product names May, 1YY are preseaced in Table 1.

T he s cammeon breakdown preduct of mechyl parmluon is p-Nicrephenal.
prodnwed chrough cither of twa environmenial processes (Figare 23, The liva process invehoes
the hydrolvsis of methyd parathion to p-nnrephensl and dimethyl phosphorohion: acid, The
seeonid provess mvelves the oxdation of wethel parathoon w ethy] paraoxon aod a further

'-.I.JI.'.IH-L"iilllL'Ilt I'I_'p'illl!'lifll:p'ﬁiﬁ -!_II:I- ]'l]t:th}"] F].1I!'.1{Jxl!_:ll'| Lk F,J-I'lil.l'{'.lpi'll."l'lﬂl .ITIII] {I.l.l'l'li.'t..l'l".-'l 'I_'&I]EIEF,]I‘I{JTIIL' .II:,'iIIZI,
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TABLE 1. Characterislics of dethyl Parathion®

CATEGORY

PROPERTY

Chemieal Namos

Crher Moames:
Formulation Tvpes:

Some Trade ™Wames:

CAS Repistry Number:

Molecular Formula;
Solecular Weight:
Plovacal Form:
elig [Putne:

Boiling o

Vapoyr Pressure:

Salubility;

Henew's Lawe Constam:

E.p:-:;iﬁ:; E;r.u'i'l}' [25f4 “"l:}:

Srabili

Converson Feerorst:

OCkdimerhyl Crd-eraphenyl phospherothinate
O Oadineahyl O-(4-nicrophenyl) thiophosphate
netaphos (Russia), paratex {India)

Emulsifiable concentrate, microencapsulaed fornmlation.
Helena 4 b, Mechyl Parathion.

Pencap-M Microencapsulated Tnsecticide,
¥ilbuz-Elis Mechyl Parathion 5 Sprav

2900t

&, H NO,PS

A2

Colorless cryseals

ERE

119 2 a1 .13 mbuar

154 °C ar 1.3 mbar

1.3 mba s 22 °CF

2.3 mlPaar 25 70

3 mlPaar 3070

55 1o 62 mg Sl in water a 23 Y,

Slightly soluble in pecrclewm distillates.

Readily soluble in organic solvents.

2.3 % 107 avmomole/m '
1.265

Hedralyred in alkaline and scidic media approximately live
tmnes more rapeedly than enlivl pararhion,
Lsomerizes upon heating.

1 ngdm* = 5799 ppr
lppt = 121 ng/m?

S Trom The Boyal Socuae eof Clhunsistey, 1993, et a5 indic ared.

"oGuckel e al, 1971
8 Bprneer ol gl [PEE

Y omoiler arnd T‘v‘[q‘fj‘h"ﬁl’tc}', (RF e
= owee ."'Lpp-.-ll.l.i.i.x 1 Jisg el 1oL,

]
|
L]
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FIGURE 2.

tiovironmental Fate of Methy! Parathion
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2.2, Sy onyus

The lollewing 15 a list of senooyms for methy! parstbion. Synanyms are commaon names,
chermizal names and the more common trade names. Methyl parathuen names used in thas
ducwinent are i bold Lrpe (Phe Boyal Society of Chemistey, 1983, 1993 Montgomery, 1993
Lesais, 19510

ALY 7 ANOLOE T ATIAPELDS T BAY L3l Y BAY LLATS T BLALDARAD T
CERUMETIION % DALL % DEVITHION % O DHMETT LY L-CrpNITROCEILE N Y LESTER
EYSELESY THICHFOSFORECSE (URECH] 1 Ot DIMETHY L-0-[4-N1UTRSFF Y1}
AHNUTHIOFOSEAA T {PUTCH]  F DIMETHYL prSTTROPEENYL MO SUTELIOMLOSPEATE 7
CRULTIME TN D -U[4-MITRO-FPHINY L MOSOTHRIMHUSEFHAT [(GERALAW] * L0 0h-AIETHY L
CR{pMUTHOTHLNYL] FHOSPHOROTELCALE  QuO-DIMETHYIL Q-3-NITROPHENYL.
PHOSPHOROTHTOATE ¥ UL DM ETHY -SRI TROPHENY L-MTHUSPHORTHLIATE Y
DIAE T 4- I TROMHENYLFHOATHOROTHIOATF.  © Ou0-DIMETH Y L-O-i MITROPET X Y1)
THIONOPELSPIIAT [GERMAM) % 0,0 DIMETH Y L-O- (- MUTROGP RN T L TTILONOWPE SR IAT
[GERALAN] ® DHMMETIYLp-NITROGIHESY]L THIONPFHOSEHATE * [HMETHY. p-
WITROETERYL TIIOMPLICSREATE,  F O DIMETHY L-Cope N TTROTLF WY TSP AT
ODIMETHYL FARATHION 7 OIS ETHY L0 (- TR FEMIL M S RO FA T [ITALIAN)
PRE 5L METEED ParRaTHION 48 % BENT IR & Ol sl GEARDHOS
ME-DARATHICHN © 0 MEPATOM ¥ MEPTOX Y METACHME % MELUANOS
SICTAPTICON T MINTATEIR T METHYLE E05 Y METHY FOSFERMG F SEETHYL
SEAN 7 METHYLPARATIION 5 METEIYLUHIOPIIOS % METILPARATERO
[HuNGARIARY % RETROM 5 3ETYLOPARATHEN (OLSH] © 0 METYLIFARATHIU,
[zt F 0 NOEUZUF] T peNTTROPEENTLOIME FUYLTHLON OSPEA T % MRy,
OO EAOFDTOR T FARAPEST XL T FARATAL T M-PARATHLIOMN T OARATHION
METLIYL % PARALLLOM-METILE (LIALLAR) % PARATON % BRMNOAEA ©
LPEECRPT IO TT IO AL OV TDHMETH T D €0 (- IRV IIENTYT ] ESTER * RORA WANTY
WABER 71 7 SINACIDN MR 7 SINTUV-THREE SPECIAL B, NSFEOTICIE Y TERWANA
SOTHIE ARSI THIOREGER AR [ CLO-DIMETHYL ET DF O-[+-NITROPHEN YL}
(FRESCGHT % THYTFARALES % 1002 ¢ WERTACMETHYL PARATHLOS VECTINSC 0%
TOOVGHEATDE O WORASS T WORFATOX Y WOROTOY ¢
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3.  APPLICATEON, USE PATTERNS, AND FORMULATIONS
OF METHYL PARATHION

This chapter inchides intermation concerning che wse, methods of application, te
range of amounts applied. and 1 descriprion of the formulations of methyl parathion currendy
avalable. The use of all pesticides 15 indexed vearly in the Annual Pestiade Use Report,
which f» available in printed forng in v volumes. The fest velume s indexed by chemieal,
aned Tises each crap or commodity the pestade was used oo that vear. The secand velume i
idexed by crap or commedity, and Lists all pesticides applisd theteon that vear. DPR alsa
makes avalable the rawe dara on which Jhese ceports are based. For the purposes of his
report, all use informarsan {fram 199 through 1998) was obained from the raw dara. Use

miormation before 1990 was obtancd from DIFR's princed Use Repors.

il Aethy] Parathion Formuolations

Iive methvl parathion—contmning products reman regstered (May, 1999) {or uee n
Califormie Varations i methyl parsthion formuolations have been developed to address toeo
comearns: [}t decrease volatilive and inerease ies half-life cn faliage, and 2) o decrease its
LoxiCiTY Lo non-largel organians by reducing potenal exposure. Formulations of mechyl
parathion thar are currenthy registered i Califorma include: fous=emulsilialde conconraces,
and eqe—migroencapauliaed product. O the [ou- emulsillable concentrates, one is admixed
with the pesticide thsedan. The mucroeacapsulated torn works as o stomach poson following
megestion by gnawing and chewing nscots, Bmudsifiable concenorace formudations work as

bf?[l'l LimnLacl il]'ll'.‘l !-ill'.hITIi!lL'h l,JHIMZII'H-i-.

When encapsulated, methyl parachion 1s less volatile. Lower volalicy should lead wo 4
slower accunulavon of methy] parathen i che atmosphere, and ncreased persistence on
fobiae and sodl sucfaces. Cacdarells (1978] jeported that che period of effectiee pest conteol for
Voo mmelhy| parathaon tormmlatione, applied ot wemical rates, was 5w 8 days for the
encapsulated formulation, but voly 1to 3 days foe the cmulaifiable concenteate. Sonth e 4l
(1987} reported a halflife of 28 hours tor the encapsolated formubation compared with
4.4 Tiours for the vnulsbiable concentrate. Jackson and Lewis (1978; 1979 measored methyl
pazat o 1o e s near teeated frelds wad Foard that che wse ol the encapsulaed formulation
resulied wn lower atmeaspherie levels when comparsd wich air consencraions accurring alwr

applicanion el an eowlslable formulatien. [nocontrasy, Pass apd Daoreoagl (197 3 fouwrd char

-1
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the drssipanion raes bor both the microencapsulaced and the colsiftable focmualations ware

rapad, with mere than 82 percent of tnal detectable residues dissipatime wichin three days o

applicajon.

3.2, Timing of Application, Methods of Application, and
Kecommended Label Kates

3.2.1 Fiming of Applicaiion

Methy] parathion s an imsectiente-acaricide, vied to control insect and mber
inserzelrate pests of crops. Ivis used 1o coatral lepadoprerous pests (armysorm, alfalfa
caterpilla, apple pandemis, western yellowstriped armyworm, orange lortris) on alfalfa,
almond. apricon, peach, and ether stone fraits, small grains, peppers. sugarbects and tomatoes.
Methyl parathinn 1s sed extensively tn nee cultivatinn for the contzol af the rice leatminer,
aocl the tadpede shriomp. Methyl pasathion s abso used fae 1he comes] of aphids, grasshoppers,
leafminers, scale, spider mites, aod other pests, and for the contral of mosgqetnes 10 armpated
pastures. Methvl parathion s currently registered and wsed on aver 33 apriculoaeal crops. in
arcl arouned nursecies and nursery plantings, tor public health concenl, regalatory pest comrol

aod Tandsvape maimenance.

Becasse of ats relatavelv short residual Life. methv] pacatlion s altens applied on 1n as-
tevded basas for de conorol of pests, Methyl parachaon 15 generally wpplied follow g e D
5{]‘1,’}"?1- I:J-E Pl’.""-.r. l:.l.:.ll['l.ll_’,l."_ [r] oLy LIS T.LEICES, B-J]'[]]_"']illp' lht' [_'lt'br. ]}UPU'L‘L;UILL ES- TECOE I]I]El1de[{
betore mutiating veolro] measares. For most veauuedities, aoethiv] pacatbies Bas 4 re-cany
tneerva: ul 48 bours following applecanion and a post-barvese imterval {teme from final
appdlemien e harvest) rangung from 3 (potato) to 21 days dheany, letonee, stone Truns). The
]_'!IT-I_'-l'I.!r'-'l_"‘H intﬂ,"r'l.'ﬂ.!.&i ATeE Erl:,":ll.l.,!r 'I-l: FE AILIINTLTI I:JEI.J.1 il!h "N]'I L'TL: 1.h.|: I':I-:I.f 'l.'l.‘htl.'lil ]'\."I...'I.[“. Fl.].[l wah d! t'E"L"L] :!.'-

vreated.
3.2.2, Mreifrods of Applicartion

Lrepending wn crop iype and season of sppluanen, rearicoons arapplivation method
anel Linnmg-cd-application may be oetfec. Methy] purmhion las oo well-know noxicice 1o
levrses bees, and ivs use is contramdicated when bees are vasing belds. Labels sugpese tha
e hvl parathien mese be appdied o almemels, allalia, and to Belds where othoer crogs e weeeds

iy in l'.I]IIZI-:ZI!T!I. .[Illli:‘i [:i ﬂ'H].‘L'L'i.I]]:'.' triae EL'IJ' |'.]'l'.' I'!'Ii.l'_'I'U-I.'":H.'.l[JSl_'Il..ir.\'_'-iJ. :I-(J-I.'F.'1LJ.|.1|'.il'_'ll'l. ."‘u'].\'."ll!]_‘:u’]
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parackon may be applied with ground-based equipment, or via ronary or fked-wingad airerafu
clepending o conunodity, season, and soll conditions. [n 1968, approximately 85% of methyl
parathion apphearians necurred by aireralt. For example, methef parahion is applied sertally
t Elowcded proe fields, via ground-blas spray equipment inorchard envirenments. and ground
Isisend spreay equipmient i 2 variety of other crop sitwanions, [abel language specifically

prrorhibis applications made via chemiganon.

When added 1o wank mixes concaining meaby | paratluen, geriain substances increase
meib] parachion's persistence in the lield tolluwang applicanon. Buck e al (1982, shoned
that 1he acdition of the insecricide toxaphene (no longer resisrered for use in Califarnia)
ncreased 1he persistence of methy| parathion oo faliar surfaces. These authors proposed two
mecianzsms by which toxaphene may increase methvl parathicon’s persistence, 0 may act:

11 ax e wdicavaolet sinsereen, mhibiting the photo-oxidauon of methy] paratheen e mechyl
pazacson; ar 2 as a protecoive film w physically decrease methyl parathion’s valarility fram
inlar wirtaces. Ware er ) [1992) showed that wexaphene mny alse prevent 1he actual
disluclzing ot methy] parathion frpm plant surtaces by raintall or sprinkler irrigacion,
similariv, molasses or oil sas found w exiend the residual e of inethy] parathion when they
were ddded 1o vank ouses (¥ aee o al, 1985 Cole aral, F986) Ahbough these anhors offer
b meclanmism by owluch orechyl parathion's residual hfe was exwendesl, s possible that these
addizives prevent methyl pasathion’s bydrobyraien, Addition of methy] parathion e highly
fl]l-'i.’llir!:' |'|'I|:|11"'Ti.|"||:"i- "'ill'l:‘l'l a% ]il‘l‘l:‘ nr |iml"5‘i'|l|+.i|r Eﬂh_lti{:lrls |5 N Tffﬂﬂl]n{‘n{ll:'d {:I.ﬂ[—k ~f f||l
(1907 showed thar pesticudes adnased with alkaline campeands, such as calanum <hleride,
vaperienced vnhanced degradation and reduced effectiveness. Tar merhy] pacahion, alkaline

sobulsans enbance bvdreolvtw reactions i the tank mistare isee Figare ),
J.2.4, Kecommended Label Kales

L genecat agoiculiural applicatcos, oethy] parathion appheavon raves sange from
225 Ik Al e e 3.5 ks Alfacre, depending on waegen pest, seasca of applicaiion, aod part
of plamt treated vs. parl narvested. Bor leady veperables, small grang, and sober vegetable
applications, methy] parathen woapphed aocaes from 2225 b Alfacre to 1.5 1bs Al aere, For
stone Truits, grapes, and nue crops, methyl parathion may be applied from ene wothree s
Mlacre, Application rates as lowe s 23625 Ih Al aeme ix recommended for low volume SPEAYS
(oor st corsrel inecpated pastures. Finally, recommended label rates for the

nnerecncapsulated Tornowlatsn range Tron ZO25 1 A e v 328 s AT e,

-3
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3.3, Application of bMethyl Parsthion in California
i A Historical Use from I977 (e 1925

The wimunt of methyl parathivn applied yearly 1o California has declioed sinee the
il 1975 s [Table 23 The amount of :rnr_'th:rl parathiﬁ-n a]':np|:i-:1{ in Califormie From 1977
thromgh 1995 15 shownom Figure 30 Suinwee few of the pesticade use reports published before
1977 are sl -:.'urrr.':il|}' avatlable, the tull sCLpE ot methyl parathaoad's wse belore 1977 semains
unctear. 1 lowever, tor the vears before 1977 where use intormation iy st avaelble, more

thar 1.2 nullinn pounds of medhyl parathion AT had besn applied vach veas.

TABRIE 2. Huworwal Lise of Hcth}'] Parathicn 1o $alilormia 1977 — 1995
(Mounds Active Ingredient}

YEAR FouNps Al | YEAR POUNDS AT
1977 N AT I T T L35 457
1974 112,432 i L84 37 k29
1974 34748 1550 151,977
1585 289 795 19%] FrA10
1981 175,959 L SiAsF
142 247 843 1553 | &%, 54 7
163 170,986 1554 145,128
1484 M 605 1955 133,357
1433 587306 1550, 133,419
1986 172,774 1447 135,023
159587 184,117 | SLin [ 6, 0N

[n 1977, 122 mallion powunds af meehy| parachion AT were applivd i Califoria Tn
1978, use of methyl parshion decreased gremly when ooly 412,932 bs AL were applied. Use
agmn decreased L 1979, with 224,750 [b: Al gsed. Ulse ol eyl pacabnes comomeed 1o

decline vhiroughout the 19835, v brone 292,058 (s 0o 137,000 W, Avverage vearly use ot
methy] parathion for the decade of 198C throogh TR0 neay 203,000 Tha AL In 1983, and Froma
use of methwl parachion has continued chrough the 19927 10 the presean dme (1998}, Averape
vearly use of methyl parathion for 1995 through 1998 was 132 952 |by AL ranging from a bigh
of 164,342 s Al (19930 1o a low of 72,515 by AL (19410,




Pounds Active Ingredient

1,200,000

1,000,000

£00,000

B0 Q100

400,000

200.004

Figure 3. Yearly Applications of Methyl Parathion in California
(1977 - 1998}
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302 Amounrs Applied by Counly from 1990 - 1948

Iigures {or the hustoncal use pawerns tor methyd parathion applications in California
comties are presented in Table 3. In 1992, the greatest amouncs of merhyl parmhion wers
applied La rice fields in Colusa, Surter, Yuba, and Gleon counties. By 1995, high use hud
shifled 1o Contra Costa, Fresna, Lake, Sacramento, San foaguin and Tubare Counties, Methyl
pamathior applications in Imperial Coamy were relatreely high in 1985 (25,525 by AL Lise
dropped b almasr 73 percent flo 3,637 Ibs AT) by 1990, and use was almost eliminated by
15538 1137 Ths Al). Simdlar decreases toioethy] parathion Applications occar Erom 144
through 1993 in Cohisa, Glenn, lmperial, and Yol conmies. [haring this e mechy!

paratuon wse i Sutter County had abmost doubled (Talde 3.

[in 19450 el paratluon use in Fresno, San Joaquin, Suceee and Tulare Counties was
relacvely low, amocanting 1o approgumtely owemmy percent o use, 1,321 s A1, 3356 [bs A,
aud 2,37 Ths Al respeatively (Talde 30 Use fnereased i these dhiree counties v 42 percent of
Al methy| parathio applied in 1992, 10 51 percem in 1993, and 1o 38 percent i 1994, By
1995, medhvl parachion's use i dhese counties increassl v account for nearly sivry-five
percent of te wowal amoune applied; 33,681 s Al were applied in Fresne Cannry, 15,425 |bs
Al San Jowgquain Couney, 23,093 Ths Al i Sutter Couney, and 23,453 [bs Al o Tulase
Crounty, Froon 196 throagh 1998, methyl parathion's use in chese counties has hovered

arouil Nilh percem,

Methal parathuon applicavions exceeded 12,220 s Al during 1993 and 1995 in Fern
Coounty end during 1935 in Riverside Cownry (Table 3}, 1o the remaining Counties in
California, methyl parathian’s wse Hacluates vearly ver use ravely exceeds 3,000 s AT vear,
EFroma 1442 through 1995 mevhy| parachion’s wse in these coumies aceounts lor approximately
tlirtee o tweneseven percent of vearlv norals {27% 1992, 279, 1991, 20%,, 1992
IOt TRRAL MG, 19 and 16%, 1),

P vhe vears 19935 theough 1998, similar oethy] parathion wse patterns cancinued {Table 3.
Lo in tmperiad Couney conomued o declne, as did vse in Colusa, Glenn, Bern, $an Buais
Crbiapo and Banta Coruz counties, Use of mechy] parathion sweadily increased in Contra Costa,
Eake, Madera, Mendecino, Saeranenne, Sao Joagquin aml Tidare coumies, Methyl parachion

was applied spoadically o meost ather Caldornia countics during the 19592,

I



TABLE 3. Methyl Parathion Use in California Counties and Their Respective Populations (1990-1995).

[counTy! AMOUNT(LES AL M THTL PARATHION AFTLIED POPULATION
19497 1921 [902 QR 1Y 199 14540 | 19%8
Alameda ok e o 2 91 51 173 A 4 1,279,182
Buree il 1.9 2.201 1,977 1,78= 5,4%% 2338 3,473 5,001 183,120
Coluza 2757 114 12,112 11,979 F.rhE 4213 1o49 2729 1,536 16,275
Canera Casta is 2,232 41k ac2 360 1186 LLYs 3 454 20978 K03.732
!F:-esnu 1,521 0,212 17055 el i 28,641 33681 IT 453 22557 fl.7el bk 490
Slenn £572 4,004 184 2277 1,544 g12 1,412 TRE 134 24,794
Imperial 3633 . B65S 75 JCa2 2,008 1,061 A0 407 b7 109,325
Feeern 2771 1,732 7521 12,630 5,363 12,310 72 o7 127 543,477
Riogs = i.142 402 Jamd42 2631 LGLA 1,593 413137 2173 171,369
lLake 3 | Q 4G 4] 1,435 2.641 4,554 L1266 50,631
Lasser 4,295 i 313 c " o C N | 27.5%8
[.os Angeles 8] 1478 &l 343 B34 126 28 26 B4 58563164
Madecra 3 348 HEG 4,300 FAr 55491 3,552 253 L5312 88,092
Mendosinog o o) o 43 z 1,005 1,065 1,70 2692 £2,345
SWereed a5 [,298 523 122 1,342 42 195 3,799 B 178,403
Mol z 144 1,877 3,352 12 195 2191 48 7 4678
Monterey L35 324G % 2 78 lhé 95 104 97 355,660
Placer 7 1,248 - 1,574 3.0%% B47 487 TR ¥ 342 172,796
Faversude 3,296 4103 4,334 87 11,645 4,867 B, 257 .63 1,451 1,172,413

LY Trem che 19565 U8 cepes.

25 Connes 22 Heted 16 b towes o7 .'::L".'r::-'| 3] 2t b J.E:lj:l::l.'d colpee ingrendions exceeds 320 [heSwrear, araf

&1 fp. 3h, ander 1.

-7

the cemony wan lated in Tabls S0, Sk 3¢, 54, G,




TABLE 3 con’t. Methyl Parathion Use in California Counties and Their Respective Populations [1990-1995),

COUNTY AMOUNT (185 Al) METHYL P"ARATHLION AMLIET FOPULATION
1990 1991 1992 195% 144 19495 1996 1997 | S5

S0 AN e 1,635 1.1 1,622 15058 1.1C2 1,956 E 598 A7 15,235 1,241,212
4an Beano v 1,233 Bt 214 TGA 75l 199 274 270 30,6097
bam Bernardine 5H 192 153 £4 73 285 [,15F c 37 1,418,385
San Joequin 3,356 3,653 L, 087 4,672 4.1 th4d3 9 389 1% 347 29,186 482,628
San Lus {._."-ll\:iapu 1462 Jad 2,265 439 355 1185 13 T - 217,162
Sarta Harbara 374 487 o 3 autH 227 213 o 2 389,623
Sanea Clara &2 &4 15 12 32 SRG K 4 25 1,497 577
hama Cruz 1,392 926 935 S5 354 R& 413 44 212 229 734
Siskiveu > 199 1,674 4 57 2402 632 624 121 oy 43,5351
Serlana 3 LI o > L&22 1,34C 2,153 ran 2,755 340,421
Sranslons 7> 1.434 E&5 L4223 7 1,367 1,372 4,093 4,495 370522
Sutter 14,394 10,787 12783 13 884 [ 5,102 23,093 156,385 15,055 3,75 04,415
Tulare L 4,234 T893 22210 IS0 23,4253 236435 26,785 I.352 31,50
Wenrary 47 235 BdZ 270 420 128 C el 205 669,016
T iolo [ 55 433 AL nr 1312 ) B3] 39 La42 141,092
tuba LE1E YA53 o 627 F.aca 4,954 &, Bl 2,379 FOo14 21.335 55,328
'E?E_h_cr o L 193 2 1560 405 13% 148 A8 1.13C 7,754, 386
Totals 104,397 72500 163,457 169,542 135,128 153,557 133419 155,932 168,909 29,769,175
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3.3.3.  Reasomal Application of Methy! Parathion from 1990 — 19935

Methy| parathian apphvarione o Calidoro follow 1 sesena pauern (Fagare 41 rom
L5 thirougle 1998, the greaess applicanons ocour m bay $32.05% 1hs AT) followed by June
(26131 b AL, Apnl {16532 Ths ALl July (12,084 [bs Al and March (7,455 Ths AL (Talbsle 4.

Marthly use of methv] paratlen, cn a couoty Secouney basis, for the vears 1992 thregh

1945 15 paesented in Tables Sa through 5.

TABLE 4. Average Methyl Parathion Lise v Monith {1990 - 1998).

Kl AVERALGE HSE ) MONTH AVERAGE UsE
JASLARY 1,374 JULY 12,184
FERBEUARY 25978 ALTGLIST (3,5
MaRkCH 7435 SEFTEMBER 4.348%
AR 16,532 COTOBRR 4,706
mn1AY R L5 NOVEMBER, YR
JLIN 16,151 DECEMBEE s

":}]'!.‘i;i!'l.l":r': ]'I'."L"1.|I:I_':."] EJ.‘L!’-.'llI"Ii.ﬂ[:I [L"'I"Ii.l\'.'li.l Li* FL'.II'i. ;Jl FZiIL'L‘ ..1'|.'!l[_'lll.li.'.ll.lltll]15 i]l Slll[f.'r.. (:Ulllﬁdl

CGlenn Contivs (Lables 3a-500, Howeser, in recent vears, increased applicaions of el

pruacluon o alfalfy, couon, and stene fraic occhasds has shafred the Licgest monthly

u}ai1|'i-;:.slilwr1h vir Froso, San Jl]..'l':'il.!l.i.!l'l ard Sucter Cosnties [Ta.hll_‘r:. ."'.L!-ﬁi]-

3.3.4. Amount epplied o Crop Systems from 1999 - 1995

Az ol Ocrober 1999, five mechyl pavathion—containing products ase regastered tor use

an orver A3 orupy prown apriculozally in Califorma. These crops inchide: 1) field and ferage

crops — alfella, cotton, cure small graios (barley, aacs, wheat), griss, and legmnes; 31 vegerable

crops — heans, Peds, peppers, pubiloes, neators: 31 lealy vepersbiles — lettoee, spinach
f F FePpers ¥ ' ¥ oeeR f '

m I.!:‘i.l..ll'l!i Ele 15 4l l;,'-;,"ll:'l'_'r'!. "1-]' li.'{:lll.' Crovps — L‘lFli.l-l.'l'_'l:'l-l.jr Cd l'.IE'I-.'lI.’,t", I'_':.11.l] l“l: NS, M0 l'.lrll.‘i}il.'l:'n- HJ’!ITI:}lll.'n--

:l:' L{gdaly jTl.]i[.‘i- - .Il'ﬁ'!'i.l'.'l:.'l[hl L']'I.L‘J'J'i\'.' a, ..’Ill'l'll'.?[]dhl l.'lt-.H.'IH.':'il el ilTi ) Lo I}l.'lll'l'lh- :l]'l.l.i FII'I.I {4, J1'I.|.i

A pome brets — apples, and pears. Methyl parachion mav alsa be apphed 1o oon-agrcaloural

Eapcs amd werlands fnr mosguirs comrol, Methel parathion is no kmger regestered Tor wse o



Part A--~Enyvironmental Fatrp

nuarsery sicvacions (ornamental flowers, slurobs, aod orees), or tor e conrel of insects

Chiriszinas Lige p];ml:l[ium; and |‘.uirlr1 st

The amount of wmerhel parmbion Al applied to commedities goown u Californa Jor
the vears 19935 chrowgh 1998 45 swmamarized i Table 60 Methyl paradlion spplications o rice
ranged [rom 51 percent of total wse i 1992, to 26 percent by 1995, o 44 Dy 138, Lise n
atiine Drwils rosie from & pereent i 1992 e 32 percent by 1995, and declinea e 254% by 1995,
felethvl Barachion use in grapes rose from 2.3 percent an 1990, 1o 14 perceny, by 1993, decliping
1 6% b 1998, Appheations to pome fruits (apples and peaes] sose froon 24 pergent te 37
percent Jduring this time span. Finally, The amount of meriny] paracduon applied 1o altalfs
rermaincd relatevely constant theoagh 1996, bot has decloned e 1997 aogd 19980 Lise oo beans
atsl corn increased Tram 19946 onand voe 0 walnues rose from zero percene me 9921996 10
1%, bee 19958, Far almost all other commedines, methy] parathion s wie has decreased singe
194

Ao an emulsaliable concenteate. methy] pacathion is wsed oa lield anad row crops
(Table 61 and, Tuzrovically, was often applied as & mexture wich ethe] pacabion, o luapersl
Crowney, growers hastorically applied methy] pacathion 1o allalba 1o Februare and March, and
Lo letteee, cottan, and sagar beevs i Seprember and Chetober. In Colusa Cowncy, methvl
parar e is applicd salely o rice, usually in Mo nr early June. 1o uther rice growing aress—

Satter. {alenn. and Butte Countics

methyl parathion s alse apphied darimg the May- June
widow. Chemigation {application through ierigation cquipment} ol methyl pacathon i

prolubited by LS EMA poliey and application steucticns on regestesed preduer Libels,

I 9, che WL ERA, severely cortailed the apricaltoral commodities wo wlich methyel
parachio: mav be applied. Applications wo the tellowing commoties have heen eliminared:
appes, carrots, cerlaan beans and peas, chereies, grapes, necwarives, peaches, pears, plums, and
tematoes, aod o other fruits and vegetables, Methyl parathion use will continue o be
alicwed on leld-grown connnodives; cervan beans and peas. small grams (harley, o, whead
arud rice. The total wmount of methyl pazathion applied, the seasondicy and coonties to which

i s apphied are Al expecred 1o change.
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Figure 4. Seasonal Patterns of Methy] Parathion Application in
Califorania {Average use 1990 - 1998)
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TABLE 3a:

Jan. s AL
Madora 264
Stanislaus 133
Tuetare 452
Tl 267
July Ibs Alj
Y FETAF i52
e i
| SR R
f1'|'||‘5-e'|‘i:|| 1550
b epoed 121
San RBeann 244
Santa Lo (57
Branislans ird
suner a7
Yol 42

L Comunte Albeeviaanse COm Canea Cose. 300 = hacramenso ;5] = %an [oogquing SBa =% Bermending; SB = Sanza Sarbara
MLk Sieny |- o ﬂ‘.-i‘.l,‘.---

Monthly Applications of Methyl Parathion for 1990 by County'. (Peunds Active

el

Fiversids
LIy
LT

Aug.

ol
Ivperial
Kanps
HKiversnde
5
Sk
SLdnaslaus
Sunter
"|"r:|ir'|

s AL

L
el
142

Ingredient}
March lbs AI April lbs Aj
Burre i Bune 1io
LA o47 Colicsa 11635
Imperal 256 Eern i7a
Boere 147 wladera 132
Meaeeey 731 Brvurside 280
Riverside 1,122 5] a1
by 3l Stazuslans i o3
S] a434 Trelueger 30
SLL 15 Y vl anz
SEBw 118
Seqt. lhs Al Cict. lbs Al
Imperial Gk Lmpe=ial 73
Kean ] Bern Qi
Fiversade 1,508 Biverside KLE
Sutker 39 Tauca Crux LAY
Wentien s

miaw

Butic
Colasa
Fresin
Glenn
Lassen
Plever
e L
Suller
Tulare
Taha

Mavw.

Lot
Riverside
Tulare
Yaniuwra

Ibs Al

1738
12 447
572

£, 204
4a]
236
1,123
9,745
482
B0

lbs AL

13
135
1%
131

June

EII'III."'
Cafasa

L

Clenn
Trniprerial
Macer

San Bunun
Sonca 4z
Luwer

Yubea
Dec.

Tular

Ibs AL

9%
1.22
1,355
&R
118
AL
304
434
1,748
Lh:

ihs AL

-1



TABLE 5h:

Jan. lbs AL
"‘-1clnl:'7=';-' 1
5] 210
SLy 4
5B u
Sranaslas Lt
YNentuca |
July Ibs Al
ol b2
COOra Dot azd
Iz Lz
[irpeial 50
Livs Anpales s
Menoed 44
Sam Besino 4715
Santa Cruz L7
Sanrer [.245
b G995

YOoCounty Ahbreciatoos: O o Contra Costa; Sac = Sacraments S0 San Beenardises 5[ = S Tragun; 5B = Sanra Barhara;
7 = San Las Onaspo

Monthly Applications of Methvl Paratiiion for 1991 by County'. (Ponitds Active

Fehr,

Frosna
Imperial
e roed
Monlerey
Chracge
Taverstile
4B

Tulare

Aug,

ZiC
Tl
plerved
Haversade
wan Beruen
5]
Statelan
Sulee
Trerace

Tizha

Ibs Al

A3
185
74
ai

4
1,215
I
142

e AT

7’3
L
bl
2

'ijlir
sha
182
425

@
241

Marih

Alazeda
Frenas
erced
Bivessnde
S5k

)

LE
Lolano
Loes

Sept,
Fresio
Ll
Kuero

dlomorey

Kiversde
B
Sciann
Stanisinaies
Sutier
YVontira

Ingredient)
ihs Al April
1= IFrosna
[, 357 Foe
L7 Bt
L5% Biverade
[, 7Y San Benl
7? i
RO Ly
337 ot 3
%A Sanslany
Iy Tulare
lbs Al et
L. 3% Lirsgerpial
1,1%s Kurn
Ll Mantesov
My B evqrrsade
45 Dama Crag
1k Ve
44 Y ola
41
b
2u

Ibs Al

Lrid
M
M3
1CH

b1
[

132
ir
|

2B

¥M3

ibs A

2T
2+
25KD
M
13

14

12

dlay  lbs Al
Bie L.e5
Fresni L3346
Clern 30N
Eormm T
Flacer CRY
Sac. |05

&] 205
Suller A1
Tulare 1.89%
Yuka 1,159
Nov, s Al
Impr.'n' al 3
Momerey 71
Fiversade LA
San Benitas 2
Samn Diejrs 2
wamla Cnae 3D
Tulare i3
Yentura L
Yolo i

June lbs Al
Guere hFi)
Cedus 4 Efa
Frisne 1,54%
Crirne fEk

Lo Aoppeles 1,149
S Bereta 3|

A 571
Surcer 2,589
Fulare 434
"I'I |_|_|:|;| |1133
Lz, lbs AI
Riverside 2
San Jenjls q
Gan Moo L
1] I
ke nolara 3
Srar:slas 115
Lunler s
Tulae 413
Yonmrra 3
Yuki G



TABLE 3C:

Jan.

Bt
Glenn
hlersed
San B
anizlaes
Tualaze
Vertinag

Julxr

Fresnc
Ko

AS ST
BI.Ch

ol T L A T
Ssnivem
Srani-laas
SLETeT
Tulire
Tul=

Yoy Abbroviatons fa = Sacrwtena; 3 = S jisopan; 5Bo San Rernapdineg 5] San Jeaquir,
ALCY = Fan 1 an Ol

Ibs AT

Ay
g
150

137
k7

el
L

1hs Al
|.353

e
1,446
1,513

—

a7
R
14n
403
Bt

Monthly Applications of Methyl Parathion for 1992 by County'. {Pounds Active
Ingredient)

teb.

lmperial
Mloniterey
Raversole
Sam Benite
s

i I.Ji{'g.-::-
1.0
Slaruslacs
Talare
Yenrien

Aug.

Coeliasa
FFrosnc
fmperial
Ecrn
qadae
S Bt
iR
Senboyim:
T H
Tulire

lbs AT
i

5
1372

1

12

[

14

I3

Ibs Al

9%
94
15
155
+2%

51
1S
LR

74
144

March Ihs Al
Tresmn 481
Irmperal i
ke-n =1
Los Angeles 121
Fiversade ara
LBo 4
5] 413
by (4 =7
Tulare 87
Yentura 155
Sept. Il AT
il 1a
Fresing 257
Glenn L3
Imiperpat ]
K ern 3 A
Biverside 34
S 2a
Santa Crue 156
Tulare aa
Yeolurd 157

April Ibs Al
l':-:'rll.'.\;,t I".:lr?
Frosne 3 TGT
Kron Wy
l-".l".'lp;\ T3
o Arpelos 75
Madera L4%
?'.-1!.'.|:|'|11_'|'|."} LR
Boive raade Aus
Tulare 1458
Tuba a7z
Ciet. [bs AT
Frenno 2]
Imaperial L5%3
[ (W31 )
Frcoside P3G
5an Bonite =
Santa £lara 1
Tulire e
Yoemuara LA%
Yl a

May  lbs AT
Buate 1,575
Colusa 12822
Frowuw LRl
Glenn 23
Kern 1.777
Muaer 1.53%0
v, 1.558
Smer 11.240
Tulare J.80c
¥ b 4,223
Wov. 1bs Al
Impe=ial 0g
Erre 75
Roiversice 3

St Benice 4
Sanca lara 2
Tual oy 38
Yentusa 12

5B = Santa Barbara;

Juns Ibs Al
Corelusa LN
Tresniv 4,142
Ke:n 1,343
King: 44
J_"'l.l-:'-_'r ERE
San Boenio arz
LIS ok
buncer [.334
Taulan: 1,
Yha geat

Deve. liss AT

Fresm S5
Itnverial L]
San dorukn F
SLi 1
5B i
Bnaceslaus i
Tulaze qiH
YVeritaoa A4



TABLLL 5d:

Jan.

Fresno
Riverside
Sebes Brzaiam
Spanrshas
Tulare
Tuba

July

Frosaa
Foern
Modo
Baveestde
100

Santa Corur
Hichiyom
Sunjer
Tulaze
Yl

Ihs AT

IAEN

Sro

125
248

o5

Maonthly Applications af Methyl Parathion for 1993 by County'. (Pounds Active

els

[Frosne
ETCAREL!
Eaveenude
Ban Taeniio
=anca Tlasa
Stamislans
Tul e

Ventara

Aug,
o

Iresnn
Yeen
fing:
Mdoe
Fiverside
Loz Bennan
Sl."\..lﬂi:.'-l L
Sorrer
Tulare

lbs &1
155

2t |
2

4

-
[

1%
134
55

Ibs Al

9t
282
2,754
ok

y A
S e

B4
iz
20
g
R

Ingredient}
March Ibs AI April lhs Al
LN (e Fremn: . 3%
Fresne 71 Linperial 237
hepesial 23] Eern 1,522
Rom il by Kanps 128
Koo LN Los Angeles g
o onpeles 245 Macdera 1.774
Fiversice 25K Fvversede 457
LR 4 SH 242
3 1A%5 Tularw 0,355
Talaee dep2 T uba 355
Sept. lbs AL Crer. lhs Al
LR 14 Frasn:s L.1]
Fresne Bl2 lmperea 1,522
Tuspzerial Rar Foorr 1,552
ke 1.19E Madera ing
Kings = San Beoone &
fac. 1= Sani T 3
San Farragn GF Lanta Chara 1
[0 k) Tudare (e
Tulaze 411 Wenlara 35
Yentura A7 ol i

May  Ibs Al
Croleia 17,92
Trresne L2.38A
lenn E
Kings 2041
Made-a 1275
Mlacer 4,955
Qar. et
Sulier 15,3494
Tulare 11,945
Yuha 4,803
MNov,  Ibs AT
Lnpoerizl uz
Karm L%}
o Bomiio <
Sanea Clara I
Tulare kL
Yenlura 42

June

Bt te
Coalusa
Frezno
Kiern

8 L
Macer
LLi
SLEpie
1'valaze

Yulsa

Dlec.

Frewins
Imperal
Sanza Cliga
Sramshi
Tulie

Yenoir

Y ';.-\:l.'l..':'l'!_:- Abboeviess: = Cantra Coana; Sac = Saerunesine, B[ = han _jn;:-n.qu'in: BB = Sanrca H._1|:'I'_|:|r.1; LI = = Lams {_}bl.ql"h.'l

ibs AT

FRA

bl
G A

4,1%1
[,352
1
4,i41
0475
$,277
1,449
2587

Ibs Al

479
it

1

i
LG
53



TABLE 5e:

Jan, Ibs AL
Fresnn e
Birygs

Ri'n'ﬂ."b'i'llﬂ.'
Samca Clazi

Talave | .257

Wemnr

Wl FA

July Ibs AL

oot Lo e

Fresno 1.25%
kern 123
| Y .-‘.ngdcs 123
Fiveride 132
| 932
Samea Coas 137
Sishiyon e
mranislaue 12

ez Fas

Fvb. Ibs Aj
Frasnw L14
Lo Angeles i7
kladera R
Brwersicle 1,547
San Beoite: 2
5B 4
SaLa Lo z
I'ualare Lh
Yemara 7o
Aug. lbs Al
Alameda =1
Coona Costa 7%
Eresinm AN
boary R
Lo Angeles L7
hadera 3in
3 17z
Bl 135
T T |32
Tulaze 299

Ingredient)

Blarch ks Al April Ibs Al
Alamgda 42 Uit 137
Freann L I&7 Fresiw 7054
Borrm [.+1+ Kern 2135
Los dngeles 438 Fings 530
Yladeza 13 hladera 1
averside 1,413 Eaverside 4
“an Berion hE Solann BLY,
3] 2 L5349 Sulnes J7r
aB LE Thielure F.a87
Tulaee L Yzl e
Sept. |bs Al ek, Ibs Al
Fresno 7l Crosrra Costa 24
lanpeonal tifr9 Frasnm S62
Fueron Fa [mperis! 1,305
F.ir'.ga 22 Eesrn 177
305 SE0 San Berita 1
San Beoio A Saneailara 3
Sranielacs L4 Tubi:y; 134
Tulare 12 Yoeminara 121
Wentura 14 ol iy
Tola |7

Mav  lbs Al

Resqie 1,241
Znluea 723
Treana E7E1
CHhen 1546
Kings [ et
Madera LA
Meeeed 1,305
Sutler 11.349%
Talare 11 9o

Yuba Y 1A%
MNov.  lbs Al
Frovea 152
lonaprezial 33
Boversnie X315
qan Benile 4
Sanma CUlare 3
Ventucs d5
Tk 3

YoCannre Abbaeaiiees bae o= Sacramentan )= San Joagen; 8B = Sann Barbaca; S1O - San D ois Ohispo

Monthly Applications of Methyl Parathion for 1994 by County'. {Pounds Active

Junc Ibs A
Basre e
ol &%
Fre:nw 7}
Madvra g1
LT et
aan Berato 520
Selano g1
Sunger 31345
Tulaze 1934
ke 254
Lrce. lbs AL
|- e i12
Whalira 365
Frverside lr?
G Beona 7
Mot Olam I
Suarsilans 143
Tularc 35
Viertira 43



TABLE 51

Jan.

Burte
Fresm
Tovpweszal
Baverside
San Benina
Tul;ire

Vaneurs

july
[l 4 lcata
Ereine:
Bings
Sadera
Sl
]
Sishavan
Sulic:
Tulase
Yuaia

' Connry Albrevaermns: Sac = Sacramemo; 3] = San ]oaqun; 536 -

Ibs &A1

100G
1.594
5
[}

73]
[

lbs Al

LEIE
2,432
s
473
715
)
ity
LI&
L4
Wi

—_

Maonthly Applications of Methyl Parathion For 1995 by County’. (Pounds Active
Ingredient)

Feb. lbs AT
Caolesa ik
Fresams 1510
Tonpers 2al
Kein %
Kevirnele LT
Y] 7i
Santa Clara BT
Soamislans R
Tulire Mg
entar 74
Aup. Ibs AL
Creans Casia 543
Fresnn 434
“Madera 154
SMidac +¥3
an Benite 108
5[ Hey
S0 54
Giskiviu EE)
Tulare 256
Ve 5

March lbs Al
Contra Conta T2
Frocre 15567
Inrperial &
Krrn A
Lo Angeles 13.
Madera 2
Biverdide 1,343
5 3176
sh 277
Tuwlare 1,223
Sept. Ibs AL
Contra Cusla 260
Irecsns 74y
Tenperial M
Kern 395
Aanterey iz
Riverside |
Sag. ]
4] | i
Tulaee 2
Yiades 11

April s Al
Freani: 11,338
Imperial L
Eere 224K
Kirgs 1]}
Biverinde 124
| 3443
L0 1,005
aulicer 15
Tlare 3456
Foln | 29
et lbs AT
Contra Coswe 141
Fresmn 3
llhpl."r':dl LI
her R
Mudera A
Boivernle 7
Tulare 134
Yaolo 11

May  Ibs Al
Colusa 5,16
TFresne  IC,084
K e ks
Madera 1,50k
AMendrcinn 544
S, 171
| 1.810
Suircr 14,536
Tulare 13257
Yuba 2518
MNov, lhs Al
San Beniin 7
Yaxlo 1

Saaka Barbara; 5L = San Lais Dl‘i;h‘pn

Junc lbs Al
Bue R
Fresnn 2821
Rern 2851
Sar. 943
5 2ana
Suslann %7
Samslaus LIS
Sier TALTF
Tujare 1431
Yl 3712
Dee, 1bs Al
Eresa 1584
hladera 240
oo Barre 5
Sranislas 0%
Tulare 3ia



TABLE 5g:

_|an- Ibs AT
[Mrosmo i
Madene a0
Fiduns anle 2l
an [eenino s 2
LT s
Tulaee P
Fuha 14+
July lbs AL
Bune 153
Claptra s, Lo
Fresne A5
“adera 43z
Yodiwe |47
5] a0
ﬂi‘-’.ki}'-:'ru H124
Xeler 147
Tulare T
ARTIENY 49k

YOSy Al s

Feh. 1hs Al
Alimueda 173
Comra st ¥
Fre e 13
Las Anpreles 13
Hiversuls Far
iamn P 5
sar Jaaquin L
Sanca Clara o
Srarislzes 1)
Talare 104
Aug, Ibs Al
Py wl
Chanrry Costa b3
Aadera 12
teleidens Ahu
Eiverside JM
Gacranmenon X esR
] k] B30
M| el
Snlan thig
Saller RE
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Monthly Applications of Methvl Parathion For 1998 by County'. {Pounds Active
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TABLY 6. Methyl Parathion Use by Commeodity far 19%) through 1998
{Pounds Active Engredient}
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Y Cole Crops: Broecods, Brwsels Sprou, Cablbapge, Cauliflower, Kohlrabi, Mustand.
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4. PERSISTENCE AND FATE OF METHYL PARATHION IN THE

EXYIRONMENT
4.1. Iniroductinn

I the environment, mechyl parachion may be degraded by hvdrolviie resevons w less
Loxie contpounds, or it may be acovated by oxidiive conversion oo i more WEic oxo)|
anaduogue, methyl paracson (Figure b, Figure 200 This section s devoted eo the discussion o
methy] parachion’s fawe in the enviconment. Most fare studies discusscd below ceport the
di.!'i-i‘l-l.!}illi'.]f! rale 1.:':" LJ'I.I_' |JJrﬂ"l L'I::Irl‘lplf'rl.thd {I'I'H.'[I"I}'l F.‘I.r.‘-l.ll'li.ﬂn}, “'51.['] littl(" lii!‘il’."l.l.!'il‘i-i.('“'l (}E |.I'|-I.' ﬂi.'l.l.]a'l.l
dispasnien ot merhy) parathioo m ther siodes, whether i dissipates, degrades, owiabolies or

mineralizes,

[l."l 1.l'|.1.": Al rl'l.l:'llﬁrl-l"ll"rﬂ.", +-.'.“.{' rack i.l::l 05 Are 'IJE'.J.I“}" Acﬂnlnp.l.i&l-lﬂ."'l.l lhl(}uﬂll 1_'|lh{:l| ﬂll _':u""'l.l.b H'l. lhﬂ."
presence of natural aomespheric constituents or pollutans, o the presence of bydrosy]
radicals and suplighe (&= 282 nm), methyl parathion mmay be converted w methyl parasxeon
(Cheminova Agro ASS 19910 Methy] parathion can also be depraded into 3-nitrophenol,
dimethvlthwphosphoric acid and 2Zanethyl-4aaitrophenol by sunhghn (Chentinova Agree A8,
1488).

LIn plants, methyl parathiwon may volatthze, or may be convened w methyl paraoxon.
Uhe half hife {or methyl parsthion’s dissipation ranges fram 1A hours 38 houwes amk s
affecied by Formadation, crop tvpe, weacher conditions, and the amount of time kecoecon

applicacion and sample cellecvion [dissipanicn race changes with ume).

I s0il, methyl paratbion 15 degraded by bictic and abiote factors, Soal cype,
remperature, and water conrent play imporean roles inthis degradaien. Recent researcly
indicares cha the presence ot arganic macerial—especially bumic acids—aor copper ians
markedly affecis mechy] pavachion breakdown, Lidle infermaninn exses shavring rhe
signiticance of mwthyl parathion’s binding 1o wind boroe dust parvides and their role w

potential anmosphenc loadng or translocanen of methyl parachon
I weater, methyl parathion 15 alse degraded by blotic and abiotic factars, Salinity.
1.1."I'I.1IFL='T|.'I‘.'|.IT|'_'| |1!'|.'|j 1.'.11"'!-["_{“.} a“. H.E[L":'L :.]'I.L' [WLLES l':l{ mt‘tll:.'] Fa.ra.il'li.un'.“r l:ITL'ﬂ.l:':.d'::l'-?ﬁ'!'l. .!II'I.L' PTL'H-‘L":'IL'L'

of sediment or suspendecd soil particles mosuier significant v twreases methy] parahinn's

4-1
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breakdown. Cenrifugation, or autecliving water significantly decreases methyl parachion’s
breabdown suppurting the hypothesis that micre-organisms play o uapotane role i the
breakdemn of methyl paraeluon o water.

4.2 Tale in1he Atmosphere

Apart from rhe ettects of formulitien, te degree af pesticide dispersion depends npan
the magoitude ol drilt during application and post application voladlization. Duaring
applicatieay, the extent of deiln s primanly affected by droplet size created by the applcitor
nozele, Weather conduons such 2y wind spesd, ambeen temperatuse, aod fwoudine may also
infhucree che degree of drift. Although some voladbization may vecue durng applicauon, 1he
degree of poscapplication dispersion is lasgely o result of volauliaation [rom foliar and ol
surfaces, and conversion of methy] parathion to methv] paraoxon. Valanlizadoa of methyl
J.‘h."l (1 h i.l:.l‘[:l [rf.'u n [Iumlud :'ECL" IE\'_'llj"r OCLars, b'l.l.t. |"| l:.'n]'lsl{lﬂ rl:'d. l-I'F m;nf}r impﬂ}l‘tﬂn e to th'l:'
muthyl parathion load inar o nice-growing areas. The low rare of velatilizacion is
attributable to methyl parathion's relacively low 1Tenry's Law conutant aoe s ragid rane of
hydredvits in rice field-water Seiber ef 4 (198%). Thus while methy] parathion may volaghze
from araer, thas fae process should non play a signiticant role in methy] parathion’s

dassipation Trom ree field water,

Collowing beliar and<ar soil sarface tvpe applications of methvl paraheen,
verlarilizacion rermains che most likely path for its entey 1000 the amosphiere (8000s o
al 1985}, [lumidiey, wemperanare aml wind speed all aifect che extent of chis voladlization
[Lowis and Lee, Jr., 19761, Valacilization increases as wind spead inereases through 1
mechanisms: 1) ncreasing the concentration gradient Beeween plant or soil surfaces aod air;
aoddoe 2) through a disruption of boundacy Tavers at foliar ac sod sarcfages (W1l1s et of. 1985).
Fl::lr mel I'l:l-"l F‘ﬂ |:'.1.l|'|i.-:1|n .'I]'I.I'j 515 |1r.'r T:ll:ﬂ'it i.l'."i{lf'ﬁ- ﬂ'F l\._ﬂﬂ'.lT:lu'ITﬂri'v'l."]}r .ll-l'Tr" ‘-ﬂIﬂT”i[‘r'.\, "I'IE' lI_'Iiﬁl'l] prinn I']'F
the boundary aver and ns coreesponding decrease in size enbunces voluilization, sherehy
increasing movenent of pesticide molecule: ino the atonosphere (Hartey and Grabam-RBrice,
1982,

Addiionally, vapar pressure affects the movernent of pesticides from soil, plant
surfaces and waler inte sir. Vapor pressure of 4 pesticide Incretses 15 Lemperabur incriass,
welowch 1o tacn wwreases volatilizatwn cates Spencer o ol 1975, Ware or af (17800 Fouod chat

eeenting application of methyl parsthion resulted inoincreased persistence, They attributed this
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uteredse in persistence o lower volatilicy during the caoler hours of evening and night, leading

e increased adsarption of medhyl parachion sote faliar surfaces.

Uher weather conditions have been dermonstrated to markedly afleer the Jevels of
certain posticides in air, Baintall can decrease amlaent air concentrations of pesticides by
w.a.uhing them ot of the air (SI;ID[E}' ef al, 1971 Wilhs et .:.", 194 :"l:l. TL‘I'I'II_'I-I."]’.‘II.‘I_lr-E: VOIS Cns
reduve wir tmiovenent, decrease the general dispersion of pesricides as vapors or as particulates.
resulting i wousually high ambient air concentrations (Lewis aod Eee, e, 1976). [n some
cages, pesticide concentritions can be enciched i fag water droplets 10 levels several thousand
fald greater than concentcations predicted based on the pesticides physiochemical properties
I:{ ot Fq‘ll}' et al; 1987}, Such concenteation enbaocement in f{:g may Cont ribute vo olfsre
movement. Turoer of al. (1989} showed than btk wen (Toggd and drv deposition of pesticides
o vegelation occurred wicthin and beyond an cstablished 3,25 mile buller 2one surrounding

ficlds ter which pestieides had been applied.

4.2.1. Afmespheric Keactions

While the atmospheric reactions of methyl parathion have oot been extensively
studicd. one would expect them to be to be sumalar wo chose of echwl parathion. The struceural
htference between these two pesticides 15 the presence of twe methoxy groups fmethy]
parathion) o tws edwory proups (ethyl parachion) aoached w e phospborons acoom of
4-mirepheny] phosphorethicate. Conversion of ethvl pasathion w ethyl parzgxon in the
atmesphiere depends o several variables. One, whether the pesticide exists s 4 vagor or is
adsorbed o [_'A.lr[i-::u].t[l:' matter [(Malanen o af, 1975 Woodrew o 20, 19771 and 2w, whether
sunbight and amocsphene pollutanis are present (Spear e ol 1978; Spencer e al, 1980
Woodrow of wl, 19788 These envizonmental vaciables mav play sioslar roles 10 the

comverson of methyl parathuen to methyl paraoxon.

Soudics of the porencial avmospherically-mportant gas phase zeactions of & serigs ol
trimethy] phosphorarhinates, compownds strucoucally sumidae 1o mechyl parachion, have
shown that these ocgancphesphoras compounds do oot react wich oeone or with nitcae
(O radicals, but do react wich che hydroxy] (OFD cadical (akiason ecal 1988, Guodman
cral., 1935). Reactims of tle OH cadical with MHAR S aned {CHERNSS0H, were tounld
to lead 1o the formacion of the corresponding oxon in 28% and 134% vield, respecuvelv

iMlaosan ot al, 1989, Based on scrocture-reactivies relationships developed from rhe
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avatlable QI radicad rare constam data-base (Kwok and Arkinson, 19933, 1he TalfDile i
gasenus methy] parathien can be caboulated 10 be approximacely 1 hour o2 reasonable mid-
day O racdical concentracion of 3 x 15" molecules/cm, with the hali-life being inversely

propo e to the CH radheal concencration, The termacion ol the oxoos irom the OF)
radical ceactions wich {CELOY S and (C1LOLFESISCH, are anulogous 1o the abservacian of
methyl paracxon i the mnbieot sincsphers ofter application of medivl paradhion, aihoogh
the actual vonce o mechy | paracxon formaion has, wo date, not been deteroined, Tn the gas
phase, methy] parasson is predicted to he significandy more persistent than methy] parachion,

aung; Lhe strchire-reactivicy cstiniation merthod of Kwok aod Akinsen (1995)

T stadies have explered the effean of simulated sunlight on methvl parachion's
acmcsplicric stabiliey and conversion w o methyl paracsoo ([Cheminova Apro A8, 1991;
Cheminowa Agro &S5 1988} The propowd atmcspheric halt-hife for mechy| parachion varies
trom § o 18 heurs depending oo waveleagih wested, aneespheric condiviens aml the presence
ol O vadicals, The race constan k;; [methyl parathion was caleudated 1o be approximanely
320+ 1512 vomd melecule secund, resulting in s value of 12.8 howrs for che halflife in the

presence of and average OLE concentration and a value of 183 hours for the chernical Tdewime.

£2 2. Effeces af fop

Tr deterntine the disteibution of pesnicides berween fog-water and interstiial air,
Gleateh v oot aal (197 sampled 12 pestiodes and ther metabaolires during hea ¥y fag-events in
eural areas of the Belesvile, Marvland, amld the Caneal ¥alley of California, or each
pesticide, they measueed the coneemrations inair and fog-water, and calealated cach
pesticncde’s distrlaotien raee, Coroparing chese valoes oo liceronaee values, they showeed cha
for some pesticides the anrfop-water ratio was far Jess than expected, iodicauog tha
vorcentraninns of these pesticides in fog-water had been enriched. For methel parathion

feletected anlv an one Belisville samplel, the a-fog-weacer ratio indicated ne enrichment,

Glotledty e ol (1987) hypothesized that a pesucide’s enmchment in fog-water could provide a
ITI\'.'-L'E'I.'I.I'I i.:‘i-[]'l. ﬁ'h‘l."':"l.'l:‘::u' l;.'hﬂ."ml.li.'.llﬁ- I.'..il}.'l.h-l.l'_' -I:l!- I:!]'ltl:!r:i I'Ig ||'|.I.'! at ETI.I:'I-HFI I'l{"l"{", :I'I'I-'I_'-_nr MLy [ 51 l]'[.'l.l::ﬂ.'i
some distanee away. Pesucdes thay could move wore fog water would then be transpormed off
Hitl‘f A l.'.H! I:‘I.I."!'I-I.:lﬁ-i'{'-;,l. 0 N4 I'I.-I.'Ir“i_"_ﬂ‘l ".-'I::gi."'tﬂl il::ll'l.. "l.hl.]:‘..\, I'H.'.“'l'l I'!ll.":‘iTil:ill_'Iﬂ,'-l.il:l.l.":l'l 'FI:'I'E P:il'l'iclli_"q ."I.I'lll_'l
contuniniied noosiarget vepgetation could posable became magos sources ol ncidental

L'.i':]}l!.l-bu LA

ot
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Alehough, Glotiehy e [1987) reported anly cne detection of methy] pacathion in
{op-water, they determined chae the air:log-water distribution ratie was actually less than
liveraraee values. v was non dewenamwed whether the aind{og distribucion was atrdaible 1o
the difference in tog pld {24 Bulionille, 5072 Californiah, or w other anknown fzotors,
Howrever. methyl parathaon s not commonly wsed in the Ceoral Valley during manths when
{osg-events cuonr fTables Sa - 510, This fact suggests that fog mav not play a major role in1be
armosphesic teanslocatien of methy| parathien. Elowever, il use were v inerease during

perieads of Iog-evenrs, methyl parathion’s cranslociiien may iocrease during winter months,

4.3, Fate vn Plants

Lissipation of methy] parathion fram folee worksees bas been measared in fisld studies
(Srmhb oor o 1987 Woare er af 1974 Ware wr 2f, 1982, Willi or ol WF:F-}. ]}is.s.ip.][icun s
prieasured via the luss of methy] pacathion itsel, wichowe idenrifving il the lnss wras due o
breskelowin, shesipation or ovher Factars, Ware e all {19740 doevermined methy] pacathion's
vulatibizatzon ranged from 4.3 howrs 10 38 heoars, and thar application ome, rate, crop ivpe,
amil weather variables plaved smportant enles. Wallis er . {1983) reported thar che
diswppearance halt=lde of mecthy] pacathion was 2.4 hours. Smich szl {1987) 2epored hali-
life values o 4.4 and 3.4 howrs frem foliar suelaces [ollowimg applications of an emulsiltahle

concentrace fornnel ation.

Weather varables may play tmpartane reles inthe dissipation of methyl parsbioo
teans poliar sartaces, Kade oraf (1973) showed that 90% of the surfsce residue cf methy]
paratbien was loat wothun 1 dayv of application, campared 1o a 97 % reduction of the suctace
residue 10 plods receaving arrigation sarer via averhead sprklecs. It speinkler ircigation
veaurred an the day inllowing mechyl parachicn application (ar knere), there was only an
extremely Jipht decrease in moethy] parathion corcenurations (96%:97% non-
irrpgated i rrgated]. They concluded sprinkler ierigation played onlv a slight zole in methv]
parathiion s dissipaton from grape leaves. 1 Toweser, Cohen and Senmets (1986) found ch
the loss of-methy] parathion (due to wash-off) acceleraeed when aulicnl Lol surfaces were
et corsimulaned rainball sucl as sprinkler iccigation, Finallv, Y oungman et ol [1989)
showeed 2leat the herbicidal elfects of p-nitrophenal (2 breakdown produc of methyl
EJ-\lrﬂ.l I'l i.l: :||'|:| WO "'illl-l.'iul.ﬂ]'ltl.ﬂ |.] }' ({rfl'r.ﬂﬁf’l-] 'ih]l" For r.'l.;l'l.'l'-.]” L] 3 ﬁl_'l:"iﬂkll:fl H| PI}“L‘][]‘I__I]'L .]_-J_'Il;,":_ir

hvpothesire thac the water selubilioy of paeophenal {1.6 2/ wis the responsible Bwror,
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Fewton rates for the conversion of mechyl paradion to awthyl parasxen and che
subsequent Buddup in methy] paraoxon on leaf surfaces has beeno shown in field studies o
ereny e 35 rapidhy as reaction rates lor the converdon of echyl pazachean to e paraoxen
and ethyl paraoxon's subseouem buldup (Ware ez 2l 19731 Twebve howss aber application
of equul ameounts of merhy| o ehyl parachion, che concentration of the corresponding axon’s
surlace residues was 3.31 engdomd Foor et byl paragxon and 175 mgdem® for ethyl paraoxon.
Semultaneos]y, the air conventranon of methyl paraoxon was 212 mgdem?, while the ar

concentration ol ethyl parioson was 004 madont®,

Exvendimg therr 1972 Beld stodies, Ware o o, {1974) repered 1har by 24 1o 32 hours
after applicatien, methy] parathion levels had decreased from 16 to 2% mg/m? of foliar
surface. Sioilarly, methyl parasson levels decreased to less chan £.25 mygdm? by 24-howrs.
:""-]thiﬂl;-'_',h Ware of IZ]‘:'?"r} did aon caleulae a cooversion hall=lile, data PI'EHII[C[{ l:r'r-f
Wianterlin of al (19820 suggest that the ball=lite tor converting methy] pazachion o meby]
paranson weas sherer chan the cstimaned halt—ife o 8.5 dava Tor the conversion of cthyd
parathion e paracxon o letior surfees. Thus, methy] parathion s expecred 1o dissipare
framm toliar surtaces Taster than cthyl parathion because methyl parathion is more valatle, and

becaase ic is comverred o ws osan mere rapielly,

Methyl parachion has also been showo w negatively affest plant growth (Leigh, 1963;
Carpacrra, 1974, aneh i s0ll wsedd on corton despite sudies indicaring 15 negative eflect oo
growlh (Bradier aod Corbin, 1974). Youngman et &8 {19920 reported 1 sieong ieidency
taward less boll rewenton i plecs treated tour or mone vows per seasoie. Tlese authors
reporicd dhat Four applications of methvl parachion sigoificamly reduced mesophyll
i r"ili.‘I [FLA N JH N % :ILI.IH'LiL'I-:.'r UE CILALLIE i.lll.d ‘L'll}'l:'ll |:J{:l]|5 przr ]JIJ nt, "-'-'\'.'iﬁ':il 1.:l:|- |i|'|.r. coluon at I'l.'l.]"'.'ﬂﬁ-t.. a'l[]{L
i drv weight avcwmauiatien of fruiting forms, amoog ather nepave elfecin. Mehel
parathion nas one of many pestivides showo o pegatively aibect e plovsiology, noath, and

HL"d ol & wile varly ufn;.'rr.;-[:l plants [Fecree, 1P Jones o of 193RI

L Lentoce, sumilar reductons o viedd have also been reported {Youngman or ol [997).
Merhad parathuen was spphal o a e of one pound Aldacee, to Ten-week old leoouce
seedlings grown wnder field and glasshouse condidons, Applications were made once per
wevk lor tour weeks Beare sanpling occurred, Sigralicant decreases in whale-plant diry
'l"«'l.'i.ﬂl'll., -..l[:ll;j: |‘|:':.l| B L A B l:.:ll:]b:l:'r"f'll'd.. H.l_'i}l.':lli[]g 1.|'II'_' L":'C.I]i.'r[]'l.“.'[ﬂ. “’iil:] P—Jliirﬂ]l}hﬂl]{]]—:‘.i ]l-.l

Alfacre—producsl aamilar resales, The peclasidal atfes of muothyl parathion an plams has

4t
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been anbwied to s breakdown to pitrophenol, which s chemdeally sioular oo che
[y rlsmecicde AN {E—ml.;l:]'l:.'l—4.,'f:-—dj:]'lu'l_'lp]1t'm:||J I:Jc}hn.*iun o, 19531,

4.4. IFate in Saoil

Murll parathion completely degrades insoil, generallv following vne uf 1vo
pathveavs (Figure 5, The firse pachweay invalves the hvdrolvie comversion of methyl
parachson e ponitrophenol and diowehyl phespharothioic acid, The second pathw.ay
pm-:m’-dn via reduction of meth f-'l p'.il".lthj-l.‘.lﬂ'i nilre Eroup Lo Jit Jrinee, prnduuing et h}'l
;..ll\'-"li]‘l'.}l.]..‘ll'-ll.l'li“ll'l; ||:'H."|.I'|:r'.| ..’ll'l-li.]'ll::ll'.lﬂr..ilhill':ln 'i.': fl'll.?l'l |'|}'{E1I_-I|}"I|I_"J|[_'r' dfﬁr.,'l{llf'l_‘l [ [_'l—ﬂ[l'lillu[_'ll:“_"[]-l:l]
and dimethiv]l phospharotheon acid, These pibways are also responable for the conversion
of methyl paraosen. Once methyl parachion 15 Tvdrelvied Lo muethyl parsoson, fosther
degradation proceeds by cither hydenlvsis—producing p-mitrophenol and dhmethyd
phesphorie acid directly, oz via nitro—group reduction —producing methyl aminoparacson,

wlueh 1 then bydrolvocally depraded wo p—aminophensl and dimeths] phosphoric acid.

Dregradation of methy] parmbion and methv] paraoxon s macrobially medined, and
proceeds b che hydralysis i soil under secobic condioons {Adbva er ol 9% by Goerst) er ol
1983 Lewis er ol F9ES; Megharg oo 2, 1994 Owand Sharma, 198%: Princhared of 2., 1957:
sharoula 0 1998, 1989; and Walte o o 1988), Degradmion via entro—groug reducton
vewurs 1z swechments and flooded soals which are anaerolae (Adleea e al, 19872 Sharmilla, o &/
1ois, 19891 The imporiance of seil—microbes 1o methy | parathien s degradation s amply
J.‘]{“IE'I.LI M=l :'.lr.\'.'d. b}' [1 l..il'k.l:'d |.:| Tt'lj'l.l.l_'\'_'d. Tates [:II- et I'I }"l EL'I.!'II.'. hiﬂ'r] 1'[:5;1'.][1.{”_“ ANy A {_:ll,,'lﬂ"-'l,"{l }f'lll&
(harrale ez ol 1988, 1989) and by redoced degradanion raes in the aqueous phase of Neoded
';ll::'l.]fl Al [:I';.i. I'i"\-' L'I‘-b-:."d }L'lj i.]'[“.' [T 'l"-'l'“.' Tk 1.|:]L' SL'H.] 101Mm F( ment weay ]'I:]'I.'.Iﬂ"-'f:d "-'i.'l ieer1l :'i.:l-l.]];.'l.‘l_ i.l:':lrl
ivdhya et al, 1957, Brabnoaprakeash o al, 1987 Wolle s af, 19863, Kodoma and Buwatsnka
ilﬂﬂﬂ} r'n."rlﬁ:l'll."d []1JL 'L"l.j]'['lp]{.‘[L' :J.L';ra.i.l.ﬂi-::lrl 1:']. ]11\'_'1.|_|_'|-'| pdrdlh'in::-n. in ri.‘.'t‘.'—':'-'.‘ll‘:'r f:ll:'-i.'l.]rl'f'-\.-l. ‘.:'.-'[lh:ln
72 bours. Flowever, boiling river—watar drascically atfecesd che depradanion of merhy]
patathiicn: alier 72 howrs, only foar percent of mmetbiyl parsthion was degraded i river—warer
that had been boiled. Fhe authors bypothesize that boiliog civer—water destroved any

ITHIL T -0 IS4 LTS E}I!'l'."'ii!ﬂ[ -
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FIGURE 5,

A-—Eavironmental Fate

Pathways for Methyl Parathion’s Degradation in the Eovirenment
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% and Sharima (1989} reparted the exostence of & Aacefins EF-CI;:ii_"‘i which could urilize
methivl parathion as1ts sole carben source. Lising ring—position ridio=liheled "C. ehey vere
able tor shew thar mechyl parathion was converted 1o OO within 24—hours, indicating tha
the Hecifins species was able to mineralize methyl parathion completely. However, in 2
“E]}J rake ]'['Ii:":\'.'i.! ]\"illztﬂ.":'i.ﬁ.l ]T]Eﬂ.[i-'l., LI'I.I':'_'r' :i':'f:l.lu'lll'_'d | .Irj'.:l"']'{{irl'???‘.' [ LA ﬁp{‘ﬂi{"‘ﬁ Tr'hifh: I:,‘I I:'gl'.'l_d{‘d
proitrophenal to GO and TLOY, bur which coald oot desrade mecheel parathion iwsell, I chis
mixed medid, an extranesus sousce of carbon {plucose ar 2 vewst extract) was ogeded for
methy] paradhon’s complewe mineralization, The authors concluded thar che Bacifirs species
was able 1o completely merabolize mechy] parahion, wnd that a mised bacterial cobiere was
airle to nuneradize methvl parathion in che laboreatory, mdicaeing that coneetabolisim mar Le

an ronpaartant pachiseay tor oethyl parathoon s deerad ation ip segl,
E E h ¥h 1

[_L' '-".'i!'l- L -.'|.I.. tigﬂ %:: l'_‘I.L'HlL'l.'iI:]A'_"{!. d l'l'l.l]lt!‘P]'l.'l:‘iil: 5-_':."?“ 01 s Pi}ﬂ"i.[biq" tl:lr' '[h{" {]E‘Er’jddlll_‘ll: 1:|+
et bl parachion 1 seil. This muluphasiv sesten was selael from a sail bacteriom,
(Flavadbacteveese gprcwd] . 1Pure cultuses of this seil bacterrum woere inoculated onto several soils
pre-mgnbated with ddferene concenerations of mechyl parahion, Scils were sampled 2C
numtes and cight houss tollawing eculation, and the concentravons of methyl pacathen
r:I'IL'.i-.-I.:II'r.'-'.l. H.‘L"!'i'l.l.h.bi in{liﬂ:ltﬂd L]'l..lr. [H.!‘E=r.i|'-ﬂ.zn't{'ra'rr.r.r.r FIIIJ'FL-“'F.:I PL}ES{"HS{:‘.& al l:.'a.l.liL 190 "i['Pﬂl'_:IT"w-
svstems for degradiog methy| parathion. and supgest the strong possivalicy far xehivd, The
tirse methy] pacachion transfermanion system, identified as Svsiem [ possessed bigh-sdfiniy
tor methvl parathion, but low-capacicy Bar cransfeemacion, and aperated ar low congentraions
(7 P/l 48 pedL) of methyl parachion, The second methyl parathior trao o oo
svster, ideotihed as System [, possessed Tower affiaty for mechyl pararlunn, bue operaced

-

hig'."l-:.'r 75 ugd L to 37535 s methy] patathion concentrations.

Lewis or ! (19850 also Toand that a1 same concentrations (232 e Ly alegrace
vattally pressceded vaa Svstem 11 sseaching to Syscem 1, after cme s coneenorstions dropped.
| Lrwreer, o the wriginal concentzations wese high =175+ wg/L) roethy| perathion's
degradacion proceeded selely via Svateny [ The wonbeors concleded thay ehe depradacion of
methyl pasathion in nataral svsiems s micrebially oedimed ansd probabily tallowed

multiphasic hanetic sysems,
[y 2 Inbarazery study of soil and sediment suspensions, under anacrobic wnd sirongly

sethwing canditicns, the Ball=life of methel parachion ranged from 2.75 — 36 meinuees { % alte

el 1G] Under these condiomons mechy| parachuen wos reduced to methel aminoparathion,

47
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il penitrophenol was nor observed. Methy] parathion's hall=lite canged trom 596 — 3750
minbures i the agueous phase afer che soil companent was remaved by cemeifupaion, again
imdicatisg the imponance of soil-microbes w methy] parathion's degradation. Dnder strang
reducing conelitivas, sl pH did ien appear 1o be o sgiaticant factor in mechyl parathion's

converdon W methyl amuoparathion.

4,40, Factars Affeceing the Degradation of Methy! Parathion in Soif.

soil microbes are puratively the majar tocee responsille tor methyl parathion’s
bhecakdown i soil. Ciber laaors which sffea mechyl pasrachion’s degradacon {posslblv
thruugh effects on the soil oucrobiota) ase
= Sodtemperatwre (Baker and Applegare, 1972 Sharmia ce ol 1958, 1959
# Sull water content {Adbva, or ol 1981 Brahmaprakash erof. 1987; Ou, 1983; Ow el
1953
# proncenie practices, incleding irrigation, ferolizers, pesicude applicaions, and the

addiviun of wrganic auatecial Caecatl aod t Belling, 1983,

The eflects of these tactors on the raves and pathweay of methy| pararlusn’s degeadaion

vt sotl e discassed Lol
oA f Surf '.l'}.':-:'a;;'('i-';:!.r::-'r

Sharomla er 2f (19375 198%) observed 1hat the rare and pathway of methy] parathion
degraclation in floeded soil was mackedly atbected b soil tevaperanee. Bsomage:d hall Lves of
meihy] parathien degradacion (derermaned by the smcune of methy] paratbion remainirg?
were 43 duws, 2-3 days, and one day w soals incubated anf 200 25 20, or 35 200 reaprerivel v,
Tl wathors deteroined that nitro—group reduction was che primasy pachway tor methyl
paratbica degradavan mosorl a0 23 2C, becauwse methyl=aminoparathion was the ooly
breakedow n prodoct detected. In seil w35 20, breakdown (ollowed both bydeolytic and
Are—group pathaavs, aath twice o muach pengophenol deected a8 mechy
aamoparatbion. Mo breakdowo produocts were detecred 10 soile kept ae 4090, althowgh the

amount of methy] parathion presem decreased over nime,

+=12
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Te iswiare the influence of wmperature on the bictic and abiotic pathw s of 1oethyl
parathion degraclavion, the suthars compared the rates and prineipal degradation products in
amoclivesd soid {ne microbial compenent) and umreated contral soil fwich micrabial
Compen e} ]I'IL'I.Il.Jﬂ'I.i.]IE‘ beath semls a1 33 205, lhr.“_g’ found 1har cm|}' 15 percent oof thy et |1_‘-'|
parathian degraced after six davs on avtoclived soil. o the untreated conrrel soil, almest
cighty percen of methy] pacatbion bal degeaded within two days, and metiy] paratlum was
am detected afer fowr davs. T sotoclaved soal, the only breakadown product detecred aeas p-
nnrephenol while boah p-nicrophencl and methyl aminoparathion were detected on contral
sl {Sharinilla, or 2l 1988). These findings suppart the hypothesis that sorl microbes

dominate methy] parathion's breakdown sal.

T [Fresenee af hunue acids (Almendros, [Yah, rce seraw (iharmda v, 1989, and
aeneral organic matcer (O and Sharma, 198% Sharmala of oF, 198%; Walte of of., 19980 i s0il,
Bave been sl 1o albect m-::l|1}'| frizal |1inn"i L{I:gr'd{l;i[il_‘ll'l. In CRACICC, el urg.'u:lil_'
nuatier. irrespeclive ol source, increases methyl parathion’s degraduion 1 methyl
wmannparathion, However in some souls, notably those whose pEE s near newtral or basie, the

dismmanant hrealudnwn prn:]un 1% Fn—|1i:|'|,:|-|_:u|1|:11|:||_

A Surl Wierer Coucert

Soal water content wnlfuences the race aod padiway of sechyt parathion deeradagon in
sl (0, 1985 Chy e al, 1983) Liry soal i3 aerobic b has Jow odershial actevies: these
conditicns lead v a lew rate of conversion of p-nitrophens] to paamicopbenol and
vorresponclingly a lower e of mineralizarion of methyl parachian. Miccobal acuviy
ICreases a5 soal moisture increases so (hat Al intermediate soal weater concenerations, the race ol
erhe ] pacahicn mimeralicwion s higher than wader dry conditions. Finally, scher the soil
v oear o7 at Lhe satorateon poapt, the seal may become aoacrobic, mioeralication slow s, aud

et el parathiesn is degraded by ntzo—groop reduetion (Aelhva e of 1957,

I laboraroey experiments, Adbiva et al. (1987 saturated several sml tepes with water
orior 1o adding methyl parathien. They showad tha methyl parathions breakdoen (via
attalvary ol breabsiow products) preceeded via nicro—group reduction. Hosoeves, {Sharmila o
AL TR Siowedl that the breakdawn of methy| parathion onosome looged sonls, such s

Sukinpa Laterie soal, pH Y crganne matter $ 6%, S ol nivrogen), exclusively
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followed hydrolviie pabways . Both studics showed thar jneceasiog suil wmperaure

increascd the rate of medhyl parachion’s breakelown.

Brahouprakash e ol (1987) showeed thar smethy] parsthion's reakdenn ovcurred
mwch Easter i Hooded alluvial (pH 6.5, organic matler 1.6%, total ninragen 2.0%) soils than
non—Tuoded (60% ol water—halding capaciny) alluvial seils. Suils were maimtaioed in che
laboratory e 25 *C foe 13 43uys 1o allow stabilization of the microbial component hetore
additzen cof miethy] parathion. Irall soils, the major pathweay for methyl parathion's
degradation durimg the fiza seven days was hvilralytic; as indicated by the 15-foald greaer

praductien of p—nitrophens] than methyl aminoparachion. Tlowever, in flooded alhovial

sels, chs ranio fell to 32b after 14 davs, 220 alter 28 days, and 21 atter 36 davs, In san-Hooded
seals the ratie ul the production of the two degradation products [panicrophenal:metbivl
muinuparathion) reoainad celatively eonsaam, varying hetween 121 and 7210 over the coorse

uf the study. The overall rate of methyl parativon’s dsappeacance was highee o flocded soils

[I'I.'l.l'l Zi[:l ['H.:lll—ﬁ{ZIIZH]tli.l. "i-l:l]|.'1

S TR Agronanic Pragoices

Agrenomic practices atfect the fae of methy] paratbion tsoil (Gersd and Helling,
15 avaendy through the addimen of srganic matter or adpvants which altecr soil arganic
matter vantent, pll, and water recention capacicy. Ieegatian or deoding < Tields may wlso
enbance moethy] parathion's degradaion, wd will influence the degradaive pabhway ancd end
I.J re i'l.]'l.l.l.'l..':- I"‘.rf:ll'.{l.]ﬁ.—{"[] .1I.|:‘-'.‘v|.'.t].r|§_f| ll'lf' Flu':“' I'I"i'r' .'I.:!r' al n{l. e I_I'F dfg[’..'l_{l,_“'j_l__ljl |_|:1'|_l§,'ll!'|_'\'.|'|_ ¥} ..I'.'I_,‘ lE-iE.:'..
Brahmaprakash o o, 1887 O, 1983 Qg et ad, 1995 Sharoula oo 2 19895,

4.5, Faute in Water

L California. methyl parachion i applied 1o looded eice fields, by aireradt, during
Mav ancd June (Table 54 - 56 Fluner, 19931, Movement of methy] parathion ioto 1he
..ll.ll'l{fl'_'o-l.'.l‘l'll'_'l'f_' E_'{:I'I'l.'l !'i.l_'l'_" ElL']'fI sheake iﬁ C{-.Iﬂﬁi'l.'lﬂl'f'l:{ !'I'IJ.EH:I.I' I,'I‘\-l."l‘.ﬁl]';:ﬂ 1:!:"- J'l.'.lt"tl'l\-.l Fh'l:'.'l.[l'li.ﬁ"ll‘i l'-E‘L'I[l'-'l_"I'!-'
dow | lenrv’s comstam (Lyvenan er.d 1993), anud beeawse of the mpid bedralvoe converasion of
methy] pavachion soomethy] paraoxon, Trortland (1962) reported o hall=lite uf 73 to 94 Tiowrs
'|-r.1r TTCE |'I}I Flﬂl'-:llhil}n |.]'|. .."Iql.:h'l.:'i'n.'lm waater "-"-'I'l.j'fh f'.-ll'“:;'li.ﬂl:'l.-.l l-.lﬂ[[l-.ll'ﬂ 1'|".".'I.'[1."I'i.i.i| .ll'l.l.-.l LY !"‘Ii.il"“.'i...

commpraved to a hali=life of 231 bours 10 aguarwaen water alone. Drordand [U9%2) hypotbhesized

4-12
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that merobial transformation racher ehan valatlizacian played the key role in che dissipanian
ob mechy] pacicluon o water. MeCheamey and Seibwer (1986 chserved a hall-like of 3542
howrs tor mechvl parathion in rice field wacer, sinilar 1o that seported by Dortband {1985).
GE Py ':_f]1l:5t:{‘:~' and Setlbser {1386 observed that the air levels of mo h:.'l p;qr,uhiun above those
faclds, althawgh Lew, were conaistent with concentrations expeored based an vapor pressure
avel Tlemew's Law comstant (Fable 13 They concluded thar hvdralytie and microbial
deprackaticey vt meshyl parathion were more important factors coneributing ro methy|

paratizon s disapavon than velaulizatien (IMeChesney and Seiber 1986; Seiboer o 2f. 19793

Setiver and MoChesney £1987) measured mechyl pazachion concentmnons tnoair
fullowing en application 1o a Mooded sice field located in Glenn Coumy, Cadiluormia. A
siogle are sampler was placed 155 newers norch of the edge ul the field, with e prevailing
winds toeward che sarapling device (from the southeast), and samples were colleted o7
].5-|LUL:F li.] 18 I}L'Tl.li.:ll_‘l s Fl:] I.Il:l".".'i.l'll.’, ll:]l." Jl'l-Fl] llf,..:|1. i.l:}rl {:I'l- an '|_|.|'|I:':,|-|lf P GTATOENE n;_'f-' 11']{"'[h:|r|
prarathion, e resulian ajrborme methy! parathion concentration averaged 1,795 ng/m-
(1214 pptd ranging from 1,332 ngdm? to 1,162 npdna? (958 pot amd 127.9 ppt respectively),
This concemezation represented 3 62-ald increase in arhorne methyl parachion as compared
to the rackground level of 18 rgdo (87 ppt) and ocoureed between one and seven lours
.li[ rroad I."'l :liil_'n.". i.l:.?l'l. IIII'H."H\'_' Loriceniral il: mnx dr{:pp:_'d rﬂ.Pidl}' ovar '[h:," MRS T d..'[}‘;. o 43 jlg.l:l'l'l;

Lt 31 ngdm? (4.5 pptw 4.7 ppt) (Table 7).

Dy froen Diaverfand (19821, aned MeChesney and Seibeel 1986) indicate that the
valatilizaing from water, while impaorcane, s oot che dominane process for meth vl
parathion’s disappearance feom rice field waters. Roch authors based their observations on
methyl parachion’s relatively low Henry's Lae Coastanc {Talle 1), and s zelanivels tas
raty of Byadrolvsis, Theyr concluded that photochemecal er microbial degradation processes
r'l'l.i}' I':‘t..'l:\' [whieyy Higni[l.-:_‘:l.ni ri:-]u.‘-ﬁ il'l t]'ll." '.-ll‘q.'lpl?-l."‘:'llflnft' 'I'!l'F m{"'[h:f.l FI.|'||".|'|'[+'||I:I-|"| tr'{!lﬂ"l vl Ill;,'ll;‘l

Waletr.

Lacher auchers lave shown che imporance of microorganisms Cewton et 2l 1992,
copper wios {Dawling and Femlee, 1995 cvcladextring {Kamiva e 1995 Kamiya et o
L9492, i acuds [Benson and Long: 1991) and general seganic materials (Radles and

Benson, 1993) on the degradation of methv] parathion o watec,
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TABLE 7,

Airborne Concentrations of Methyl Parathion Reported in the Literature:
Areas Associated with Pesticide Applications

Fornuation Type

Fooulstiahle Micre
Lloneenirae Envapaulinead
Dy ngS1e® PRt rp it jul Cladmme nts
z A #Hk.] YRID 3531 Tavkson and Teas 19091
| LI Hw: AL0G A3 A7
K 53 234 i B 122
7 M la 23 A
7 a3 5.0 1% 1.8
A 13 12 14 |5

Ut ansentratings wese measured i smples el lcved at vies cends, Jess thene 1ot Sooen tigamedt

l|.I'I.| AL ].,.|1I1|.'b--\.|llr g, sUToITEr II!!I ?\I:I'TIEZI'L'II :-ll']_’l l‘I'IJ'I'II.'!-lII:h_-.i o, - ] |||:-|. Ih.

Flomirs atspy Cereered Beadue

Crav Apolicaan ngs PPl
= | 1,282 5.8 Sether aml MeChesney 15872

- 7 1,63 1070

2 +i A +.7

K 5% I E

a . . A . .
< mamnples colevred 155 ety freem she border o aoreated- flesded rice Tiebhl duesg ey, Slahvl
arachion applwatsn voceered on e 3hday ol Z-day stody, Coccermatens ol methivl

Pt aeve LI2 Bald grearer than ganventraions ipemsarial e pres sos Jays, b:-.un.p::_' T LT
1.5 howire,
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Miceo-crganisms play a role in the degradanon or transformarian of methyl
paratlunm, the rates of wehich depending on phoveical, cheoueal and beological condigions of
the system {Mewren g 2l 1990, Using microbaal meh sediment and floating mricrabal mats,
collected from Likes, streams, aod rivers in Geaorgia aod Florida, they devermined chi U
average vadue For methyl paratheon’s half-lite, 2025 29 hours fur nerelnal rch swdiment, b
ety 6.9 [+ 1.2 SE) howrs For maceobial mars, Transdormaien of wetlvl parathion procesds
throwgh csrer hydrabysis [Paris erads 1986; Pamis e ado 19340 rates were directy related 1
l1'u'Ih_’r‘| p.h".llhi{‘.ln COILCE TILFALLOHN, in{li-;:.uing a psﬂudq} first-order roechanison. Aldolic
transformatten was evaluated by wse of amoclaved vontrots, and accounted for fess than five-
LW at I'm:'[]l}'l JEE] ra o 's cranslormation. Thetr daca Tndicare thar biote breakdawn

msechansims i matoeal warees damemate methyl parathions dissipation.

Commercial pestcide applicators, growers and private Farmers, generate siemiliva
vilupes ot p:::i:ii.'iu:lu-n:.‘unl.!rl'lirl.ilm] rimsates and weastewaters (Sether, 1988). The generation
of methyt parathion-comanmnned wistewater s of concern because improper dispasition of
waslvasater can lead to enviconmental comamination. Sevesal auchors have shown tha
methel parathion can be rapidly degraded via che addicien of Fenton's ceagenn {Chowling wd
Lemlew, 19935 Prignanella and Sun, 1995, Lipceynska-Eochany, 19915 The mechanizm ol
Femon’™s reacteesn is due to the generacion of bydroxy| radicals via transiormation of Fe' w
Fe'™ in the presence of hydrogen peroxide. Lipezynska-Kochany (1991} showed 1hat the
depradarion of methel garachion proceeds through metbyvl paraoson, pnitrophens], and
continues oneil il sromavic producrs are remeved, with 4 halt-hie of 2C minutes, Flalf-Lives
Jecreased To 5.1 e 303 minuces upon addinen of Cor” ons o 2802 30 Addiven of
methaoo] {represeniative ol organic admsvancs present in formulared pesticide products)

decreased the halb-lile eo approximacely 72 bours,

4.6, Airboroe Levels of Methiv] Pasathion Reporied in the Litoratose
Jo4 1. Airborne Levels thiring and After Application

r'l-'l.l.:ll}-' t.-;I.L'r_UTE ][]-J.}-' conl r]l I_'IIJ L1 Lix ..i'ifl.-.ll:}f e Comcenlral i.l:}[]:'n- l:]-l:. [k I'I.:.I. ]'!I.IT.II. |1:i1:|n I;J.l]fil'll.’,
and Tollewing appheatnen. Some factors are formulacion (Jacksan ang Lowis, 1978), amauar
of pespienle applicd (Ware ef 2, 19730 19730, size of area created (Akhmedos, 1969}, scason
of appluanca, and/ar method of application, ¥alwilicnion af ey parrathion (v E"‘l"""

surtaces Tollowing application may alse contribuce o ics peesence in the aomosphese.
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Furmunlacon vepe roay wffect air conventrattons of owethyl parathion [Jacksen and
Leswers, 178 19790, “Tobacen lields in North Carsling were troated with either an caulsifizble
oncenttae ne 4 microencapsulated lermulation of methyl paratheen at g sve of By were.
|"':::-|||;|'»'cinj.r| ,Lpp]iualic:-n, alr 'i-ilTIFlli."i callocted 1rom ieelds treated with che eoalsifialile
voncentrabion contained higher levels of methy| pasachion than samples collected from fickds
teaced worh the mil.‘rﬂ-a?m.'up:-ul.alml farmulation, 7450 g’ I35 I"F'-.:' and A R HEd
(53 ppl. respecticely. Dissipacion {rom both itelds was moderately magad and congentraion.
mwasured above eicher field sune days abier application w3 not signidicantly differcnr ar
L3 ngdm' (1.2 ppn) for the emulsifiable concentrae crested field and 1% ng/m' (1.3 ppad for the
mucrencivapsulaced cremed field. Following light rainfalls on days six and eighn. roethyl
preTant [0 concentrations n ais were reduced. The authors conchuded that formularan does

alfect the amespienie concentration of owthy| parathion,

The application rate of methyl parathion alse dfeoe wcbocie councentzauons (Seiler
amd MuChesier, 1989 Ware ez all, 1973), Ware wod (1973 measured air conventrations of
methy] paracuon winhio coton tekls To thiny minutes followang spplication. Samples
were vollected by ataching air samplers o workers who re—encered w treared field 3
evinmes abter the applcsion was completed. The sverage mechy] paraehian concenteanen
was 1,243 naSmt (11506 ppt) and ranged from 932 ng mt e [R5 gl mt 367 pplo o 1444
prtl- Aar conceneranions within g tield, as reporeed by Wace or ol (19731 weere Uee orlers
ol magniude greater than ambient concentrations reparted by Seiber and MoeChesney
VISR, amd tonee as baghas awr concentrationys mezsured 17 meters feom o feld toowhich
methyl paratlven had been applied (ARDE 1989)

The air concencration of methyl parachion mway also be relared to the area treared.
Abhmeddow [190%) reported that arborne concentracions of methyl parathion measaresd
520 meters away lrom treated fields ranged Tzom 33 10 88 /i (501 10 7.4 ppis) ior a2 3.0 ha
7.5 acred Teldamd rapged Trom 133 10 335 pedmt (1401 w0 384 ppbl dor 2 5 ha (N1 acred fiekl
These concenraions are bhigher than valee: reported by cther authors. Since the amcam
appliesl was nag reponed icis possible chan the applicanion rave of methyl parathion diflered
between fields. Fanher obseevations reporced by Akhonedos (149697 inclede: 1) the
concentraminm of methv] parachicn in wr wae relaced 1o the distance ol 1he sampler from the
applicatson site and the mme vhar bad elapsed since application; 2 oethyl parathioon
Cﬂr'l'::fi‘l[:‘.“]l.l [{ F ] L“h{': 'l-"L"j tll.l:'i.:llﬁ [I'H.' d-ﬂ.}" LA I'Iiﬁhﬂ."!' |:|1.1n tl'l M5t 5eCT B TI"IQ" |'|'Iﬁl'|"||1'|g nlg

evening: 3] windy conditieny ingrease dispersal and lead o lower air canvencraions of
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methl paratheom; aned 4] relatve humidicy weas not 1 faceer influencing the mmospheric

voncentration of methyl parathion.
4.6, 2, Ambrend Afrborae Levels

For 1the purpases of this discussion, the teem “ambieo sacbucne concentcations of
met el paraduon”™ 15 used v refer 1 concentracions of methyl parabian in aiz chae ae ot
associated with aspecific applicatien, Ambiear eoncentrations of jnethy ] parathion have
been measured at dilleremt rural snd urban sies, remute From the original application sites,
Frve stuchies are summarieed an Vable § and are discussed belom, Samples were also analyzed

for the presence ot methyl paraoxon.

Swaoley et af {1971) monitored for the presence of 19 pesticades, including mcthyi
parathicn, in ambicent air. Monitering stations were sitwated at urban and raral sies o cigha
statgs. U'wo arban sies 1o Calfornia, lecated neas the catwes of Fresne and Riverside, wore
I:IE]LII.JL"L'I ]:ltllﬂr' I..'E- ar .'!+-I:'H:I|.II ﬁﬂl"l.]]ﬂ."!i WL l.:'::lll{!l:l.ﬂlil. :I.I:]r ]4 ﬂl:]_'r'}i I,:Il.fr rdarel I'I EIVEN RCANCH N
thoughy to reflect both high and low pesricide usage, Althouph methv] parachion was no
l:.{l_'\'ltli.'l t'd a1 [I'H.‘ {:JI;E{] rn |.-.l Ei [y, ;l L 1% E{:IIJ []l:.l. :irl E:I]'I.'I'l'flll'_'.'i LJL{.I'_' nJl ru r.3| Sitr.':-i. 1n "Ill. I..'ll:l..'l [m.a,
Flezida, wnd Massissippr. The highest owasured coneentration of methy] paratlon was
148 mgAmc (138 ppa). Seaolew e o (197 1) cencluded that aarborme concentratioos of neethyl
paratbion were lar below those Jevels chan might sigoificancly add o che wral human inake
teoan dermal and/or oral sowrces. [n addition, these investipaozs Toond ne corvelation

between rrintall and wir concentrations b methv] parathion.

Boueze £1976) ceported the results of an ambiem ar monnonng study conducied oeer
the chree vear periad 197219720 Sites were chosen beeawse of their progimary 1o aosicitharal
azcas where pesticides are used, indicating the porenoial for bigh amelien pesoicide
concentrasions, Samples were collected over 24-houe periods, and concemrations represent
mechyl pasathion residues m 4% m* o 74 ' of aie. The number of samples collecwed ranged
trom 11 (Adabanu, 1971) 1o 73 (Ol ennessee, 1975). Methyl parachicn was obe of the 32
peseicide: detected in rural and suburban ambient air ac sices located in Alabama, Arkansas,
Ulineds, Kaosas, Keatucky, Louisiana {197 11472, Mudoe, Mootana, New Mexico
171159720, Munh Caroling, Ohoo, Oklaboma, Oregon, South Dhibkova, simd Tenoessee
(721972,

=17
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‘TABLE &,

Airborne Concentrations of Methyl Parathion Reported in the Literature:
Ambient Airborne Concentrations

SAMULES
Toda: # Teating lasiney YValoe M can o
Location LT Pemilive s T PP ]J':!-!-!llill '\.'\'.'tS.'I.I'I:".E:I]L':‘C
nedm £l
M sspp +l 17 L4 1% 2 27
Winsisaiy il uy 1 | 24 e — —
."'|.|:Llw-:tr=1.lh e 3 iz LE — —
Floril s e 1 5 0.5 57 8.0
ariesast L43 15 12 14.49 — —
Wariosd
1471 TET B2 m R iz A
147 S5 4 L5 L 1 P
|97 2 1G22 145 135 ] 2 2
Missisaipoa® L5 — 20D LYLA 9l 2.4
1972 51 — 27 J2 el 73
975 53 —_ AT TLA [ L+3
1974 52 — AT N JLLF S 5.

A Remlew ceae, 1971 Besns teem sural Missssippi levatios, ke ekl parachion concenzasions
e st wend o e el sl Iy ks app'.:,:_'.ﬁu_':r.'\_-..

b Btenlew et Al 19710 Burd Tocatans.

SR 1R Moancring results Bom 19EZ from 10 st an B et Mamium vaive reported wacoon the
detigton of p-pelrophenal, wiheos dilzerentiation Sesaers olbv] ol or melze] parazhion,

o Soealw ool 19TH '!'-1-:1|'.'.I,|::-rin;q_ stz Sreamn 1 ws gbes

S A ., 9T l'l:';'-l.'l.'l'.,l.}' h.'ll!'.Fli."i Cahey Teern 1972 - 1974, 2k mun piel e walers aze |:'.|:||'.|‘||:.' JVCT gL,

— Chama e available

Methel parathion was detected i 134 percent of the samples collected 1o 1972, in 8.2
pereens of e samples colivcred i 1971, and 10 14,1 percent of the samples collecied an 1972,
The massmum concentrations of methyl pacathion vasied by locacion, and were 2783
o et 125 peo. Oslakonu 1972 650 npfmt (b1 ppeel. Teanessee 197 1 and 1233 ngdme
LR epn), Fansas 19720 The means of the positive samples were L3S ngsm' (1.5 ppe) Tor
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1975, 24 ngdon? (G4 ppt] dar 1971, and 116 ogdm® (1] ppt) for 1972, Yearly nwans of 2ll
.

samles (non-detect and crace values cremed as zerol were L2 ngdmed [C0 ppt) in 1972052
ngdmt (G202 ppd in 1971, and 16 ngdm® (2.2 pptdin 1972,

K (1953 repored resalts lor ambient methy| parathion monicoring ac ten
locatiens i eight states, ineluding two weban sices ain Califarnia (Pasadena and Fresned.
L Mber ‘i-1|‘:1p|l.' siies wery locaced an Alabaraa, Mhoos, h‘liﬁﬁixﬁif}pi, Yontana, South Caraling,
and Texas, Aoalvied procedures peclormed by Kotz (19830 tested tor the prosence of -
ocrophensl, a breakedawn product of barh vthyel and methy] pacathion. The wasimuam p-
bicrcpheno] concenteation eguated to 162 ngdm' (14,38 ppt), and the arithmeric mean {or all
e

samnples was 2.9 mgdm! 3,27 ppt), Ne informarien was presented concerning the analytiual

ar samplue methodology, noe was the mean of the positive detections presented.

.'1'I.I'|.i'||.||‘ 54 ..il‘l. Irl.g.?{;I L'(i'l'H.Il.I‘L'[L'd ilir m::ni1f:ring '|-|:'rr mfth:.l F.'I.r.'l[‘l'l'q:ﬂl'l Lo L il | [!1]'{"I:"':!."l:'q'|:'
period (L9721 19747 a0 Stonealle, Mississippr, This site was loceed in the naiddle of the
oLkt e Rsve cation-growing aced of Mississippt anc it was the saoe site menioned by
Stanlew orads (197 1), Sampies were collecred Tor 4.5 mimes eacle hoar (72 hoursd week) over
the weck-long sampling petiod, representing 1 volume of approsimacly 7.2 m' ot
arfzample, Results were averaged oo a moathly basis and o summary o these values s
|."|'E"‘-Z-EI'|[E'-'.1 i[:l -J.:.:Il:l]-!.‘ g- -JIJ'I.!'_'I'L' wure I=J'!I.:I ll:lr.dl "."-'L"'L"l;.l}' Hﬂl'rlFl]l"E 1..'|.I'.'§.-2'|.'| "-'-'irl'l f | |'I'||'|.H'i|'|'||.,]|'|'| |'ﬂ,"p|:'l-:"|_1_"'d
oty | parathien comeeneracion ef 2567 ngdm' {1916 ppo and the Tiglest mubient
concentration tor moethy] pacathion reported in the lieeeatere. Morhel parathion was
detected in samples taken from 5 menchs in 1972, 6 meaths 10 1973, and 12 mombs jo 1974,
I:_:-U (W[ E IR ]':.“.]. LIThs U-F [:I'lL'l.] |.:|'I. ]::':.ll':.llll:iu]l JLEZVED &X I_'I'_'l'_'n'.J.L'l'_‘I In H_.l'll r!11 i’.'{:l]'l.'.l _‘{l: AR | I.'.Iﬂl' 1.|"||'E :Il]‘l_"_h ?"-'I-l:-.,
brur increased o Juee and July, and peabed i August or Seprember, Pk concentrations.
were 2169 ngd? (202 ppt] 1o Aagus 1972, 7900 ngdne? (P34 ppt) i Seprember 1973, and

ML gt (A7 2ppU) i August 1979

5..1 WL {Il:}g‘-!'] 1.5y :'1.'1.' 1.h\'." concenicatl i.l;,'l'[]:‘iu l::r':- .'I.E_ri{".]ltl] r.|'|| l;,'hﬂ,"m I.l,,'.ﬂ.lﬁ FII"I;,'HI;'HI.' il'l .ji:r A
restchenices lowaseel near agriculoweal lands i Salinas, California, Consecutive sivshour ur
‘iﬂl'l'll_'lll.""i ™ et I,,'ﬁ”l."‘l:l'{"{l Ll | I:I-I'lll"d.'l_'!lr ?“'L'\':I‘I:}li al []‘II‘L"L" I'L"':l-i.df[:ﬂi.i.l] ".’lil.‘L".‘l 1'.'.“1'.".".'“.[ e
aganacliaral Belds, Methel paratbioe wis detected ae 17 agdm? CLG ppdg moacsmele samplye

I'_'IEZI”I.‘IIZ".‘\'I.I Al '-i!.‘li." 1...2':[3 Fi!'{"t d-!':l".".'l'l'ﬂ.'i]]i] Frﬁﬂ'l ll'lc Mgk .\,'Ij'_"r:.n,,'l.lll_l.ll'i,’ll {‘E{’i.l!‘l.
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4.7, Conclusions

in summary, mrborne concenrations of methy| parariion are dependem on both che
intrinsic propertivs of the chentical as well as envirenmencal faceors. Methyl parathion's
presence 1010 oy be atteibuced vo deift fron direct aemal application of the pesticide,
'H"('I‘L“.i]i.}f..“il:'l‘rl I:-r":.:'n-l hl.}” |‘”1d t":.‘:']i...l] 5-|.|.J".:I.L'I‘.':|- :.l]'l'lj o a I.I'.'.'n-!-:l_'r exlenl "-'l:lll..“i]i:."..!['i'l':ln I-ll:'ln'l 'Fl-l_""l{!'
waters. [hue te methy] parathion™s comparatively Lew Elense's Law comtant and volaliny,
the watal volatile Ao fram this kst covivonmenel component is low {Bensar and Long;:
1997; Drcathand, 1987 Drowling and Lemley: 1949; Kadlec and Benson: 1993 Kaiva e al;
1995 Banuva vt all 1992 Lassiter et 1986 McChesney and Seiber, 1988; tewroon ot il
1905, Seiber oraf., |98,

The soger route of methy] parathian degradation i sorl and water appears 10 b
macrobally meduted. Although under some soil conditiens emperawree . & “Ch e half=
lite af met h}’] FIJI.I:";'I.[I'IiEII'I KLY I as ]t‘m:_; i 4T -:l.i:r'.lc, under rep resemiateee field conditions
miwthyl parathien w rapudly degraded insoal (half-lite 275 = 23 daysh. The majer route ot
methyi parathion degradadon on plant surfeces appears to be comrolled by sunlight on
[e]iar suelaces, The halt-hie ranges from 1.6 - 38 hours. Since mechyl parathion i rapidly
degraded wvsoil and an feliar surtaces, volailizaion alter application should play a lesaer
tale 1o the amesphere loading of methy] pacatbian than sall dode and valanleanon

vecurring of the tme of appleatin (MeChesney and Sether, 1986; Sether or al, 19299,

Fronn litersture sourees, the maxemnn conceneracions of methyl parachion in
asmibent air ranged trom 5 ng/mt (0.5 ppo) o 190158 ngdm' (19.2 ppt)l: Concentrations of
[:I'll‘.'l.ll_ll-'] I.]-\.ll-.ll.llili.:lll 1T1eL5U rl.'lj l:.I.L'll.'il'l‘H_ .1.[1”‘. j-l:'l'l.]':_:l'“'i"ﬁ_ .|'|.Fl]'!lli{,:.“ |I'_:||'|. ] ngl.'d Elrlf_:llﬂ _:I]: n E‘"‘ n'l_‘
(srmpler placed 17 merers from eldd {ARB. "85 1o 7,427 ogdm” have been seported 1o ae
saraples collected a1 sies of application (n field and 1 mceer away) (Jackson and [ews,
174y Al che fae of stmospheric methyl parsthion has oot been extensivels soudjed,
s presence inoar Follow o application) has been shown e decsease rapidly to backpround
comcentations over a period of frem L=F davs alter applicanon (ARD, 1984 Lckson and
Lewis, 1979; Seiber and bleChesney, 1967; Staoley or af, 197 1)
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5. AIRBORNE CONCENTRATIONS OF METHYL PARATIIION
IN CALIFORNIA,

"
p—

Introdoclion

As required by AB 1827, {Secnion 220, Aricle 1.5, Food and Agricubiural Codel
LIPR vequeeses AR o dovamene the airborne concencracions of pesticides, o this case, moethy
patathien. Twao studies were conducted. The Universivy of Celilornia, Davis, performed the
Eurse soudv, Ambieno Air Menirezing of bedhy] Paratbion, 1o s study, the levels of sirborne
cmisaions of methy] paraclaon i ambient i were ureasared 1o £ olus and Suter Conoies
during the season uf use (May 12-Juoe 12) 0 1986 The second sowdy, (£ Se i Wonitoring
i Merired Poeativion, was performed by che ARB. Enovhis stucly, the Tevels of airberne

emissinns ol methyl parachion were measured befiore, daring, and afler an application,

5.2, Ambient Air Menitering of Aethy! Parathion

5.2.1 Abstraci

Meraonnel From the Thepastment of Environmoeneal Toxivolegy o e Eniversity of
Clalifeenia, Lavis, measured airborne levels of methy] parabion, Air samples were collecisd
fur 24-bour sntervals ot monitoring swes in the towns of rowbeidge and Roblans i Sueer
Cowmty ancd Maxwell and Williams i Colusa County, sampling for backgreund
voacentraginng of mechyl parathion was conducted 1o Davis, Yolo Councy. Adr sanples were
vollecrod Trom May 12 1o June 12, 1986, curresponding with tw season doring which medchivl
parathien had been historically applied ro eice fields in these counties, Additionally, samples
ﬂ‘F .:!"h':'llf lil.l.'l‘..“.i[’.lll ey ';:*.J‘lh.";:[‘l.'d LYoy :"r’]ﬂl'ld.'l.;'r b8 r'ilﬂ:"[“'l'_'.”. 14 ':lll..'ll‘.lli!’:r' Flf_"u'l.k '\"Jll.'li."!i. a'l"l.ll
smnples were wialveed fur methyl parathion and its maor transformation prodwa, pmethy
paraoxan. The amount of methy| parathion applicd to atl rownshaps {ideally asix mile by sx
ol sguared adpcent mo the locanon of the saopling sites during the sampling perod, was
11.584 Ibs AT for the Magwell™Willkams acea and 2,227 Lhs Alior the Trowbridpe/ S Hams).
There was ane applicavian of methyl parshaon, B2 Wbs Al do o tewnslap adiacent 1o where

the background sample was collected ar Lravas,

LT
|
—
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Awrborne concencrations of mechy] parathion were doecied a0 all sampling sites,
Averape concenratens [baseel on log, cransfermacion of the daca) for Trowbridje were
- 1 - . i 4 ' o - . - i
27 npdSwe {207 ppt) weith 23% of the samples 1estang positivas andd Tor Rebbios were 2.5 npgdm
003 ) wirh 279 wening positive, Average methyl parachion concencrazions were 3.0
g m {4 ppt—7D s of samples 1esting posicive i Magweell, and 2.3 ngdan’ (2.2 ppg—oe,
Lestuny, prosetve o samples collected at Willi A siogle positive le wd 4 mpdm {004
: Al amples collected at Williams, A single positive sample of 24 npfm” (3.0

ppol was cullected at the backyround sampler Tocaed m Thavis.

Moty paracsion was deteced ac the Masoweel | and % alliane bue wis not dewecied 1o
samples voblecred an cicher Trowbridge or Bubbing, or v the back groumd siation s v
The means {or 24-houwr methy] paraogen samples for Maxwell were L ngdm?’ (517 ppry and

Eorr WY L2 were 0.9 r:|;i.r||.-'rm1 I:':.:':". PreLl.

Two ol the founeen 3howr samples. collecred ac Maswell, tested posieve Jur methy
pacathion and/ur mezhyl paraoxan. The highest 3-howr sample concentration of mechyd
|."JF,1['I1:.-::-|1 was B agdmT (8 pp) and of ::I'I.L'l.ll_‘_.-'l. parackoan, 4.0 |1l.=,,-"'||1"L iZ4 1?;:1}. Mlean

suneenirations averazed 6.5 ngfm (56 pptl end 3.1 npfm’ {30 pprh respecrively,

The haghest 24-hoar concemration of methiy] parathion plus ouwthyl paraosxeen
eanveried te oethy] parathon eqorvaleots JRIF - SPEVT was fownd a0 Maswell on hlax 13,
1986 end consisted of 281 npdm’ (26 pped, The mean [MI1P+ MEEV | s sice theaoglom
the study period was 113 ng/m® {11 pprd. A Williams, the meao [RIF + M PEY]
concontration was 6.3 ngdm' (G4 ppLl approxaoaacly ane-hall the mean concentration
measieed L baswell, The [8F+ MEEY] ey for the samples taken from Trowhbrgdpe or

H.l: ZI|I1 l‘.l] [15 P1'TL ':.'l- n g-"lrl'l'l {.$4 '|_‘.IFI1::I.
5.2.2. friraduciion

L February 13, 1985, IR requested ARD 1o manitor aivhamme levels of meiv]
paratinen. A monitoriop recommendation, shich meluded mtarmanion abou methyl
pacathien’s chemical and physical characreriseics, targer peses, and bistorical use parterns, s

st o ARKE o Decembuer 24, 1985, o assist then io selecting sampliog sies.

i
|
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li was recommended that monitering for ambient aic concenteacions of 1oechivl
patathicn be conducted ducing the meob of May and/or June. This period Tor sampling
corresponded with historical ose patterns of methy] parathion o Dooded rice fields far the
cernten| of tadpale shrimp, Celusa and Sutter counties were reconmended as the beat
lacavioms for such montaring. Subsequent 1o this recommendation, the AREB contracted with
the Deparuoent of Eovireonomental loxicology ab the University of California, Davis, e

comduet the stady. A summary of their study Tollows.
2.3 Materiafs and Methads
RN Fites

Monutoriog ses Jo Sutter County were Fast Mot ] ligh Schocl in Trowbridge and
Robbins Flementary Schonl in Rebbing. Maontorog siees i Colusa Couney were Maxwell
Hipk School and Whalliames iy Hall, Monitoriog «as conducted o chese arcos because of
their locitions within regiors of high methy] parathion wse. Considerations of safety and
securiy, permassion 1oouse the sice, and avalabilioy of electrical power were factors
contrbuniog to e exace placement of air samplers. Background sampling was perforowd oo
the Linveersiny of Califarnia, Davis canpas in Yole County, a site wherg srethy] paralion
was not historically applied. High volume aic samplers meere co-tacated (varo aach per snej ac
Trowizidge, Rubbins, Willioms and Davis, while three cosocaed air sarngtlers were placed at
Mavwell, The air samplers ot Trowhridge, Robbang, and Mauswell were Jocned within C3
n‘llll‘.\"’r ¥} t ._i.l:ﬂ." ’.[L' ld . T;'H.' b-u'l.[:l'l.F"ll'_' .‘:-E'l.ﬂ." AL 1":.:I||.] [Jm‘i 2 '.:'.-[L]'I.]r.l 1.|.-.|\'." []T"r' |Er|:1[l.‘i._ .i]ﬁprﬂxinlﬂ‘l 1"":;' ol
onle m all disecoions from the nearest rce felds. Al e samplers were posiceencd i
aceordaney wiih the criterin outlined in the U4, USEPA Aanbeent Ade Qualioy Moanoring,
L Bueporing, and Suraallaoce Proviaeos, Fule 43, Code of Federy Regubateens (SR
seation 38, Ambaent Air Qualey Survelllance, Appendss 15 Probe Swiong Crueri For

Ambiern Al Oaalicy Monitoriog,
I . Sermnpling

Fligh volame air sampler pomps weere wodified witdea 3 o 3 port soridold 1o slles an
macflow of approciomely 3% licers pee muwte {pod. [n-line How meters were imstalled. and
tovw rates were secorsded a the beginning and end of each sampling peried, Al samplers wrere
canmested wich Tvion wbing w Tellen sampler cups containing AL 4 resun adsarbent. The

sampler vups were covered with glass wool and capped to prevent the eozance of sunlighe.

iyl
|
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Cups wore placed approzimacely 1w o owrers apart, and 1.67 meters above the rooflines of
structuees on which they were placed. Samplers were operated for Mhowr pericds, aod were
collected Tuesday through Friday at Magwell and Monday theough Feiday itaue 24-hmer
periads per week] acatl mber sampling staviors. Co Mondavs ar Maswell, two 1o four 3-howr
samples were collected fellowed by a single souple of 18 10 12 hours duration. Al samples
were (rasporied eom e field oo the liborawry onodey jee and stored an -22 7€ ancil
anayzed. Samples were analyzed for the presence of methyl parathion aodfor oehy]

paravxoa within ane moenth of sample collectien,

Ilevw rates panged fram 43 0o 63 Ipm depending on the number ol semplecs and io-lioe
rotomieters, Aurllows were measured a the siare and end of each sampling period via
attaching a Mow meter w che earance of the sampling cups, Te convertairdlows w lpm cach
Mow meter reading was multiplied by the caltbranen cquation (585 5 fliow owter cemding
merus L2 Total sample vohune was determined by wakiog the average of the 1wo airilows as

leulated above,
5.2 5.4 foteate T,

Samples were excracted by firse weashing them wich Y2130 ml of ethyl acegare for 30 primmes,
alter which the solvent neas decaared and [hered through Wlauoae 1 fileer paper. The
chuant ws saved and the XATH resin was washed again with fresh salvent Tor 15 minuies,
then devamted and Eltered. and the eluant combined wach the above, A linal washing was then
perloemed for 12 minues, and the eluant treated as above, Combined cluants were

corcentrated on asteam bath ta .1F|pTr1:-.;imah‘|}' £ il
244 Anerlvyiy,

Slerthv] parathion and methyl paracson were apalyoed on oo Elewlere Packard 57104
gas chremaragraph with 2 nivrogen-phesphorows detector, A Tracer 27225 wich a flame
photomeoric decector was also wsed for anabysis iF there were incerfering, compounds present,

ar to confirm poswive resules in samples near the limic of detection,

[IIi-L“L'r.:i['IE 'r.l:rlluuzc \'UI'I.I.]'[“.':\- U-t- L h'l.-d.[:ld.il]'lj r!'I‘L'L]'I.:r'l IJ-.lr.I.l.I'I[U‘E'I nr II'I‘L'r.]'I.:-'l PdraiX o H(?I'I.I.r.'i‘l:lll
croated 1 fowr or five point standard corve. Tor mualvsis, cach samele wos iojecied vwice, and
li'l‘l:' k| 'l-'{':".l""__"L' i l.hl' LW'cr Ard.ls WS 1"!1.' rh llhﬂ.'{l Lo I'_'JlL'l.'I I...“.L" |.I'H.' cernLLntrat i'lfll'l. ifli ]'l'.lﬂ."lt'l:'."] [1-.1:'.'!! J'I.i{:ln

or paraeson. Standacds woere ingected afer every tvo samples, Analyses were considered)

x4
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vabid if the suandard agreed within three percent of the original standapl cierve. Recovery
stuches [iethods below) were performed prior to sample catraction, The aumumen detecnion
licnat IMTILY Lor methy] parathaon was 5.2 ngdm” (0.02 ppt and 2.5 neda’ (2,25 pprd for

meths] pasioxon,
5234 Recovery and Trapping Efficienoy.

Recovery Trom XA resun spaked wirth 21 or 28 pg of mechyl parachion wes 9530
[LLL1% and §7%5) and 98%., respectively (Appendix 2] Hecovery from XALD resin spked woh
S0 pe methiv] paraogen was 87%. XAL resin was alse spaked widh methy] paraeen and
oeethy ] paragsns, wand then placed oo dreweer a0 =25 20 fur 13 weehs, Rucoverion wers 65

and 7%, respevtively

Trapping elficiency was determined as follons: Sanple cups were connected o ar
samplers aperacing under conditions similar to chose in the field. Glass wool woas spiked with
methyl parathien and placed upseream of che sample cups. A sccond sample cop was areached
10 check bor breakthrough, Ao was drawen throwgh the sample cups al 32 Jpm bor 22 10
24 hours. The prreent recovery was 35% and B2% r{'spr.'-;.'l[w:l:.'. M either :'r'.r_"[h:n‘] parathion

nor methel paracgon was detected in the breakihrough cups.

Cateulacions of precision for the coJocated samplers were carsied o wsing the
eguativn described o the 55 USEPA gurdelines, Tale 43, Cude of the Federa Begulnens,
section 54 Precision tor all samples posicve for mechyl paraduon ranged trom -22.3% to

I2.7% a0 all s,

FIA0 Livw Reporrs,

I.'r.[{"l l'l :rl ]_?.I ral |'1i[] T1 TLhe* ;rﬂ-: FETITLf :i‘i I oweds I:I'htﬂi]'l I."I.i r-r-: Ealt 1.I".{: 1981 ]jl:'h-l. ['L'iljﬂ.' L.:hﬂ." H'L‘E:l‘l:l rc
tatabase tor be pered bay 1 through Juoe 12, 1986, [or those tewnshops zdjaeem wo smnplig
sites un Colusa, Suter, and Yolo counoes. This iformancn s presented ar Table % &lechyl
sarachion sas applied 236 1imes i the Maachl and Walliams area, and approsimately
11614 s Al weere applied ve 185482 acres ¢ Lable W, From Mav 12 00 May 21, 1986,
§.972.40 ks Al of methyl parsthion were applied in 178 applivations o 12,3676 acrvs, Thess
applcations account for 73 peraent of mechyl parathen ™ wie 10 1ownshos adjacent 1o

saerpl g, dueriog the sampling peaod,

|
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TABLE 9,

METHYL PARATHION APPLICATIONS IN TOWNSHIPS
ADJACENT TO MONITQRING STATIONS FOR MAY/JUNE 19862

MAXWELL/WILLIAMS TROWRRIDGE/ROBEING
Mumber of Acres _ Bunber o Avres _
e o . Pounls o Pasmids
.-"Lpphwhun: [reated M Ppl.l.lf‘:’l.tl-:‘rl'l.ﬁ Treated
Mal .

B - —_ —_ H 1344 L3

1 — — — — —

+ 2 1hah 134 - — —

5 k| R A i — —

h 15 s ETE — — —

7 3 3478 el - — —

. —_ — — —_

9 —_ —_ —_ —_— - —_—
17 o 1,155 % LHER
| i 152 BE.G — -- —
pae b i K ot - — —
o 1 1,050 5 LIFMT — —
1z L WEE Z ERL — — —
15 s TOBIL L5327 — — —
ieh i s [RET — .-

" 13 222 L — — —
ik S 12725 IR 2 (RN 1iss
1~ I 14457 NN H qu1s 45%.4
e 1z [ B L il 1 itq 1.7
i 17 I.34+.4 B7 2 — — —
kN " 401 .7 I 1534 X
i Y a7 A4K.2 [ mas Tnih.
M I riE Tt [ a0 Wn
ER - —_ - —_ —_
0 [ A TE H EEN M0
17! s o nn % 126 5.0 HERY
A 2 1in5 182 .2 J i S ) 14,5
113 1" Mind. G 4530 - —
52 5 L43.% Hi.L — - -
M l a4} a1 — — —_
[UNE

' L 1 123 — —
n1t L LIRY S 4 - — —

1 = b b —

b 1 1502 1001 — — -

4 1 11.4 thi — — —
on 4 G o — - .
12 o = : 1 LN} i

Irrals e 18,5555 T 1z 1,01 2 D

A0 Are wostast ol Use leowpsiipd ot :1 o wltic the sompler was located exsended by s losnsgap @ Al
Jirectane, Infessmation weas obosined [ron: Gie 1920 Pestiznde U Bepony

Be _iniliwares vhie 2o applicasion of methy] pacahion ecarrel

4 Frrat sampling date.

A e onowisich 3kner aumples were 1ker:
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Lrs campast, fewer applwations of mechy| parathion were made eo fields pear the
sampling snes at Trowbridge and Roblbins (Table 93 From May Liheoogh June 12,
approxinutely 2,200 Lhs of methyl parathion wese applied e 3,092 acres in 22 applications.
Ore appliciton of methyl parahion occurred on May 2, 1986, and there were no applications
ul rthel parathion from May 3 chrough May 17, 1986, Methy| parathion was apphied on
wav 13, Mo 19, May 22, Moy 22, May 24, and Trom May 2610 Moy 28, One final

applicatien was made on June 12, 1950 (Table %),
L Steeineiced Anerivis

The average of the air vencentrations lrom the co-located samplers Tor cach day e cach
it was caloalated via a log-n translormation of the data This value weas chen used w caleal
the averuge concentration (mean + standard deviation) of methyl parathion present at tha sre
F-:':l." I:l'l.l. -:lll:'.ll: i'l"ll'l ﬁ{ 'h'n. 5|."|I'l.'|}'. H- A 5AT) P]L' I-I"L'l] [1 421LL U'- L]'l L l'_'{:l']{:ll'_'a'll.fl:l AT Fl]i."r‘i LN | l!}:&[ ar
slrserved tobe helow the analyical detecrion Timat. U remuiniog positive result was used as
the value for chan aay an thae sice. Means and standard devianians wore calculated tor all
F":lsl.“.‘r'{' "-".'Ill:.H."h. [{Jr r|1th:r'l ]}ﬂT.‘Lhif:ln ﬂl'l.d Pﬂl'ﬂﬂ;‘{ﬁn l‘lﬁth j'l]lj[ll' .Al':,l:l 2"']'[I_'II_|.]' 'j..'[['l'il}l{'ﬁ_ An
arithmene mean was calewkned for the 24-hour sample periods wang all values. o caleulaning

the arnbometic mean, all-non—detects were .1lsﬁign{-d the ML valuc.

524 Rerulis

Frd4L 2ud-raner Suripdes

Methy] pazachien resules for 24heur aur sampling are expressed inngdm’ Clable 1000
anclbio ppe (Fable 126} The mapoeity of posiive sanples for all sample sives were collecied

Beeween May 13-38

Au T rowheidge, 23 {10 ot 44) samples vere positive lor methyl parsthaon, with the
remagizing 77% {34 of 44) below the MDL. Valees for pesitve samples canged from 2.5 ngdm’
ok ogdin {303 pert toe 202 ppek The mean was 2.4 ngdmC (854 ppu or Trowhridge,
calcilated wsing 1the averape values for the 15 dayvs bevwcen Mav L aod Mae 320 Valaes For
positive samples collected st Robbing eanped fram 3.3 g ‘o azy g e (G20 ppt
SOF ppr) wich 2% (13 of 37 samples) testing positive for imethyl parathion, The mean for

Rabbins (using the i3 posiive samples) a-as C4 ngdm® [0.04 pp).
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TABLE 1da, AMEBIENT AIR CONCENTRATHINS OO METHYT. PARATHION (np/m™A

SUTTER COUNTY COLLSA COUNTY
DATE  TROWBRIDGE  ROBBING MANXWELL WILLIAMY
Ab K A B A I < A B

RN - e o . o7 2.5 £ RA 7 k3
1i=-%lay 0 1.1 e A na 24T el .0 5.5
I B SETE o5 2h T I3 I 213 231 208 L
12-Mav _d — o ol 124 IEN; 14.9 3.4 S
1Al — — — — LA 15 [5.0 33 313
Aoy — — —  age | a5 55 1L 7 15
El—:'-."[.'l_‘.' 1.2 I e . L5.a 12 144 4.1 .7
21-May — — wa —_ 8. LI A .5 1.4
I=ilayt — w3 Mo 24 ot 1.7 .2 L2
25 -May — — — — 4.7 . 73 |4 1z
a-Muyv — — — — LS a8 Zu ME .3
o-May 0 — — — — 1.3 |.E [ N5 ME
E—Jlll'l.l.": - - - - — — — — - -
I—[umer + — — — ~— — — — — —
4 june ' s - —_ S — —_ — — —
A=ue ) — — — : — — — — —
f—Junt | — — — — —
E:—Jl.:ﬂ-:' — — — —_ —_ —_ A5 — ey
L1 =[ae . Ml — — 27 LT a7 o7 o
t2—]une LA a5 — — | = | 2.3 ] -
ANl g All I Ali I All i
T -} 1% L 14 z 12 ik 25
e Con3 =4 £ 0.4 6.1 8.8 Vo 4.3
Rilb i Gl o3 0.2 ] ;7 e a0 S
“lositive | Tarth 7% 700, e

o angle simple collected au the Ueneersny of Caliorma, Davic campus, teaced posivine fer
e E'I:.-'I priezag Pgen 0 gyt oy al 204 |11_'|.'":1|1_
By e AL B C indivate cobocaed saciplers mthe coellecuion sites.
S5 Dres wiven Mhoue samples wore celleeted i Slaxwell Vahies Tivied represent she sim od salies
o three baur sample plus vabees from saciples collected Tor sk remaimder ol duwe day
Ay i anes sunpde conceniraions belaw the menimen Jerseian leeel 2.2 0pf0 0
oA amdicaies days when zosamples aeee taben.

E poiine sunples, All - all samples.
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TABLE 10h. AMBIENT AIR CONCENTRATIONS OF METHYL PARATIION (ppt)#

SUTTER COUNTY

COLLSA COUNTY

IATY THOWHBRIDGLE KORBING MAKYWELL WHILAMS
Ab ] A B A [ ( A R
I2Afnf AL tk. | i1 o 04 T 0.# 1.1 1.1
13-3Aay nl 1N 01 L1k LA 2.3 2. 0.4 0.5
14-May b £k 1 0 L. 2.0 1.2 2 (IR
153-May 4 — LR ) .3 1.3 | G 5 P
19-% av® — — — — L.5 1.4 1.4 L 3 (.5
-y — — agl 0.3 0.3 1.4 (.5 (0.3
2 =My (LN 0.1 {0 — I.4 L] 1.1 t5& ind
22-May — — ik | — 0.4 ) W 0.1 (.1
L TP — — M5 P 0.z .2 LE (.1 1.1
28—y — — — — 0.4 .5 07 (1.2 0.2
XMy — - — — (.3 (.3 L1 w5 My
J0-May — — 0.1 n2 il A Ma
-l T - - - 1 = — — - -
A-dupe | — - — - - — — — -
a-June | -- — - - . = — - — —
S-dune | — — - - — — — — —
LS [T IR - - — — - - — —
W=lune  © — : — — — — i (15 — 114K
Ll=lune 5 NK ~E - — 0.7 0.7 07 (437 04K
|Z2-lune | 005 008 — — — S 1 T A F A V) 1
: AlF r All [+ Ml P All F
" .M 10 37 I B 42 I 25
)| .02 QT i 105 [1.5K (52 .28 (.40
L3 ¢k .03 .02 .01 0.7t .73 0.37 Al
% Pusbrive Mt e M e

T . .. . o gy . . .. -
WA el sample collected o the Ui ersing of California, oo caonpos, testod positive fr el

patratleny s it covssenirasion of O 0d pe.

bl Booe Al B indicates oo locaied sacmprlers ab Geee colleciion siles.

o Dates when 3-hour samples wers solleced af Maswell, Valugs lisusl represend o sunn of viluss
Toune three ot =ample plus values from samples coblected Do tie oemaionder of the oy

i

B NE™ Splizares days when no samples were taben,

f: 2P = mwitive samples. AlL = all siumples.

U= it s mnnple ceneermrateeng belay the oaieomum decection level 002 pr
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An Maxweell, 72% (12 of 60} of the samples were positive fur inethy| parathion with
values manging irom 2.3 ng/m 10 3500 ogdm' (263 ppt to 289 pprk. The mean for Maxwell
s 106 g (299 ppe) foe 12 wample sets from May 120 o May 320 1984, A Walliams,
A% (253 of M) of the samples ware positve for mechy| paradien, witlo e values ranging
Irom 23 opdm 1o 228 nedmd (203 pprro 2012 ppt). The mean at % lams was 5.1 g0
(247 ppt), valoulated tor wen positive smoples. A sinple sample out of 32 samples taken a

the Backgrowmd sice (Dravish wested positive 2.4 ng/m’ {2.24 ppe for methyl pacachion.

Mletlivl parassen was not detecied i saeples collecied at Trowbridae, Robbins, or
Pravis, Methvl paraosoe was detected in M-houwr samples collecred ar Mas el 00 unie wicl
resulhis expressed in npdm' {Tables 1100 and ppr (Table LLbY Methyl paravson was deeected
in 4% (24 of 50 of samples collponst ot Mazweell and 42% (15 of 28] of samples collected ot
Willame. Concenormions canged from 25w 7.8 nedm' 22205 ppt Lo 273 ppadat Mawseel T amd
from 25 to L4 ng/m” {255 ppu e ©.03 ppt) at Willlams. The site means weee 1.8 ngfm’

(217 ppx) Tor samples vollecred ac Maxwell and ©9 np/m' (2228 pot) a0 %illiams,
P22 F howr Namples

Aototal of F-;.:-:'t}-'-t wo o munpln were collected a1 Maswell on Ma ¥ 12, 1% 27, _Ium'
2 amd June 9, 1986, Mechyl paradson and mechy | paraoxon were detecied in five of 6 saneples
collegivd oo May 1% {Table 12), during de vwer 3-hour intervals from § aom. to 11 ame and
iam te 2 pomn Do these samples, the concenteaion of methy] pazathicn vanged trom
2hngim e 89 ngdm {22 ppuio 83 ppdi the mean of these samples was 6.0 apdm’
1256 ped). Three of these five samples (Table 13 also rested positive For methy] parzoson.

Muthyl pacioxon concentrations ranged from 2.2 agfin' o 4.6 ngfod (2.2 ot
G4 ppat]s the mean for these samples mas 3.0 ngSm” {53 pptd. The weerage concenteation of
methyl parzexon was ooly 5% ot the coneentration of methy] parathion i 3hour samples.
Meither methy] parathion nor mechy| paraoson were detected in 3-hoar samples collecred on

the vther samplieg dates,

=12
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TABLE ila. AMBIENT AIR COXCENTRATIONS OF VETHYI. PARAQOXON (ng/m*)d

SUTTER COLNLY COLLSA COUNTY
DATL THROWRRIDCGE ROXRBINS MANWELL WILLIAMS
AR G A i A & L i £
12Nyt | —d — - — — — —
12-3ay — — — — 1.5 . X3 i 1.4
14 -May - — —_— —_ (.3 na 1 1.1 ([
15-May — — — — 1.8 — f. 4l 1,5 .2
19-Mayt | — --- — — L4 i 21l — LK
20-May — — — g ) R 0.5 (. | .
2l-May | — . — - L4 — 14 | 43 14
d--may — — — — kX[, &3 i — [ A}
XT-Mt | — — ™y M3 — — — 0.7 —
Te-May — — — — [.7 L.8 it N (1.4
20-May | — — L1 iy [ L3 ME N5
T T, PR T — — — — — — 1y wE NG
2 duiet - - - - - — - - -
3= — — - — — — — - —
4-June — — — — — — — - -
F-June - — — — — — —
dunet | — - - - .= - - - -
li-lune | — — — — — — — — —
[P ITTTTON . —_ —_ — — - - —
P2-Ture | — — — — — — — —
: P Al F All F Al P All

n [ e ik 37 25 LY |5 3h
FCATI S M5 L)) 1.1 b 11 70

bIh My Ny | .8 1.4 (24 X
P Tt R % (1% 42% 4%

A

[ . . P . . .. .
N gunples calleeted af he Viersing of Calitoeniz, Davis camps, 1ok positive for
miedhn L paraasoen.

b A B e AL R medizane co-boaned samplers o e cidlecteen sites,

Yo Dales when 3-heurs samprles were collected an daswell. Wilues listed represent the sam of salues
Tromy ehiee Roar sample plus valees froa samnples collected for the rensiieder of (e iy

e stes stiiple coreeniraliens belva thee i nmesy deteenian level 0% naimd,
C; =NE" divates days when noosunples were Liken,

£ wp o positive sumples, ALl amples

—11
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TABLE 1y, AMRBIENT AIR CONCENTRATIONS OF METHYIL PARACGXON (pph)@

SUTTER COLUNTY COLUSA COUNTY
ATE TROWBRIDGE ROBBIMS MANWLL WILLIAMS
ab B A B A 1} C A B
oM | — — - | - - — — —
I?—M;I}- — — — — oLy 0.2 (H13 (Y Wiz
[ =kditn — — — - L0 e t (.9 11005
[F-Mlity ! - — — .73 — [, e (.05 il
Ip-Sdawt | — — — — (I3 L1115 (LN — LANES
0-May | — — — wge |U07 007 uhs n0s GOy
M-May | — — — — | 022 0w 0w
22-Nav — — — — hIn .21 (.30 - ERIE
27-May* — — 3 M — .07 —
18-May — — — —_ 16 0Ly NK Mh.016 07
2u-May — — — — b0 nas RL ~5 KE
-Mav 1 — — — — — — RIE] N5 W&
2 Jumet : - - - - - . -
S-Jume ! — — — —_ — — — - —
d-June . — — — - — — - —
3= hume - - - — — — —
- Junmet - - - - - - - - -
Wr-June — — - — — — — — —
[1-June M5 MNE — — — — — — —_
[ 2-Jun — — — — — — — — —
T Al P Adl P All " All
n 1 3 i n % ML 15 A
mcan M5 M5 1y 1 RIE 11
Sl NS hs Nt (.13 EF [k
wPosilive 0% 1% Jd25 42
-

& P saamnles collected au e Vaiverssty of California, s canipus, el et e melhyl
THAMLE%OT).

b: A Rar A R Cindicxe eo-locned sateEs Al e collection siles.

€5 Dates when 3-hr samples weere enlleced an Maswell

Frovm rhree houe sampde plus s alues oo sanmpbes collecied fee e reimainder s he dis .

d: -

]

I N L

OOUMET mhiies ol wihen e samples sweng 1aken.

pracive samples, All = all samples

©oamlicites sample comcentratiang Telow the minimmmnt deteceion level D5 o

Wales lsted represent i sun al vighoes
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TABLE 12, CONCENTRATIONS OF METHYIE PARATHION IN F[IQUR AR
SAMPLES COLLECTED AT MAXWELL

SAMPLE ngfml ppt
DATE TIME Al E L. i I} [
125 1L —b - — — — =
12-MEaw 11350 —_ — — —_ - —_
12-ALay 14:32 - — — — — —_
L#-hiay Ml .4 3.9 T S TE] LT
1My | ) 2.4 g — el cAd4 —
LAy %02 . —_ . - — —_
27Ny 1022 — — — —_
RESLERTE 1554 -- —_ — — . —_
I7-May 125 - — — — - —
2-Juse B.L2 — —_ — — —_ —
2 Jurwe 11:33 — — — — - —
':'-]l.llll.' L — — — — —_ —
9 Jurie 11:2% — — — — —
2 Jur I4:132 —_ — — — — —_

A B e e T e -..||1':5:-|-:':'..
LR IR TR |1|::-ki'.:'.'|' L |'|'!|:-: ronals g :E-"m', aro.3h oA,

Lo Irndieals '-.2511_:15|_' walmes lelows 1R R3] af 20 SRSt e U0H .

TARLL 13, CONCENTRATIONS OF METHYL PARADXON IN 3-IHOLR
AR SAMIILES COLLECTEL AT MAXEELL

SAMPLE ngdm Ppt
DATE TIMFE Al [ . 5 13 L

Inr
'
[

LA —_ o2

19 May §:14 b L
19510y 123 o 20 — — .2 —

'-.u'r ."'l.. !II |: A0t -\.\.'I:--.E!.\I'.lll_"\.g 1 n‘:;!-l-q;!"h
by agean pasitave samples wauals 11 apf e, or .29 opr.
L B T T \JI1":E:-|-L' vt cedoy she BRIV 0l 3.2 |'|:_.';.-":':1 oaw 317 pos,

n—13
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5243 Tererd Resiilfie

Ambient ar concentrations of the toral residiee were calewdated, and are presented in
g an U lulde [apand inppt { Falle 14k}, Slethy] paracson values were converted 1o methyl
paratlion equavalent values (IMPEY] by multipbving che measured parsoxes values by 1.06
fsee Appedin 13, The MFEVs were then added 1o the measured methel pararhion levels
i abde 154, 120 tor a Blven :-.I]l]].:llt ad the revalcant sum MR resenns the adjus[ud rotal mmbiem
arc voncentration of methyl parathuon residuc. Samples i which mwethyl paracssoon
voncenrations were below the MDL were wssomed o contan ne methyl paraozon, Methy)

paratluan waral residues are por presemed for dowes oo which methyl parathion or methyl

parasduon were ot detected.

When chere was a measurable amount of owaber]l paratluon bot not 2 measueable
munoun of methy] parusen masample, € was not possible to identifyv dhac pardeular
sample’s mechvl parathion towal residue. | Towever, che mean tetal methyd parnbion ol

I'L'?ii-l.i‘..ll_' IIIZ i I.'.'H.ZI'I :‘iit[' Wi 5l i!l'l'l‘.'l‘l i_"[] L I'I'Il;' Ll I::I-t. i ‘-'-'.'Ei_gl]'[-l:"l_‘l SL1INL:

MEAN Wl mechyl parathion = MEAN [methyl parathion] + {1.26 = MEAN Jmethy] parangon]).
TOTAL RESITITE

A surmioary of mechyl parathion toral resdue s presented as Table 13, Average s alues
o muclivl parahbion toval residue values were caleulated for Maswel]l and Williams b o
for the otber sumple lovations The mean total residue valee for Maxeeell s 130 opdin
(1.2 g, and the mean total residue Tor Williams was &7 og/m' (2.0 ppe) {Table 15). The
i:]iglmi‘. dverage telal residue value Joc 24-bowoy .*.'.1:111_3'{'5 was 278 ng.-'rm'1 25 ppt) for Maxwoll
on kv 13 1986 (Tabde 130, The bighest 24-lowr wtal residue value from Willams was
226 ngdm’ (215 ppe). The mean wtal residue for Maxwell and 8illiams was 9.9 ngdimn’
(A ppek. Total residue values were now caleudated for Urowinidge, Robbing, or Davis, heeausse

methy] paraoxon was woc derecred i samples collected ar dese sies.

=14
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SUTFER COUNTY

COLLSA COUNTY

DATE  TROWRRIDGE ROBBING MAXWELL WILLIAMS
Ab B A E A E C A k
12-Mayt 1167 b5 (N 0.7 4.5 7.0 oA N7 .3
[3-Mi 1.4 1.1 (1] 04 231 214 33 4.9 7
[ B Fi 1.5 Lhi Wi 0.5 20 4 223 4.4 230 .2
[5-May — — 2.3 .4 0.7 141 21 5.0 7
Lty T — — — —_ 1654 127 L7T.1 51 62
20-Muy — — . NEE 6.2 i 43 7.7 59
M-S 1.1 1.1 nd — 17.a |2 L&Y 5.0 AR
22-May — — 0.5 — 114 9.2 1.4 1.5 2
e HE .- W5 MNE 2.4 24 1.3 2 L.5
2E-May — — — — 0.3 0.5 T35 3.2 o
IRl —_ —_ —_ —_ Ly, i3 35 Y Y
JU-MaLy — —_ — —_ L.3 1.8 2.5 R NN
- 2-Junet - — — — - — — — —
3-Junu — wn —_ —_ —_ —_ —_ —_ —_
Jd-June — — — — —_ —_ —_ —_ -
SF-Jum — - — —_ —_ —_ —_ —_ —_
Q- Jurnet — — — — — — — — —
F-June - — — — — — (1 — 0.4
i L-June R3] M5 — — 0.7 1T n-s (T 0.f
L2-June 1.5 0.3 — — — 4 0.3 (.3 .3

W One samply collecigd at the Dniversity of Calitarnia, Davis campus, wested posilive Toc melyl
M samples af UC Davis tested positive for methyl paraaxen.

[k ratlniry

oA or AL R, O imdicate g locaied samplers ai the colbecrivm sites,
O Dtk when 3-hour samples swere collected ot Maxwell. Yalues listed sepresent the sum of valucs

frun three hawr ssmple plos valoes foan samples colected for dhe ceomsder of tee iy

i i satrmetle coneeriratien below the roininmom detection level, of 0082 ppt foc medhy] parithinm
amd 1AK ppt tor methyd paranson cesaeetively.

Co Xy jmhcaney davs where 1o samples were liken.

a-10
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TABLE 14, AIR CONCENTBRATIONS OT METIIYL PARATITHON TOTAL RESILUL {ppt)?

SUTTER COUNTY COLLSA COUNTY
UDATE TROWBRIDGE ROBBINS MAXWELL WiIiLLIAMS
Ab E A B A i C A B
—=
E2-Man © [1.6H3 L5 1.0k (AM (.42 his 0.5 TR iz
13-Muy (.0e oL [).AK> 1.4k 123 2.52 301 (r43 (1.rd
lad-May | DS 06 (.44 (AKS |43 2415 2 M 217 L7
[ ) A — — (1.4 i 33 L.31 21 0.5% (1.6
[9-May ¥ — — — — | 46 | A 1.57 .44 .57
MMy — — — NSE 058 0.5y .43 (.41 (.54
21-May .1 ih1 U — 1 olal L1t i.5% .54 (.53
M | — _— (.05 — | £ (.54 1.3 n,14 022
2 -kant — — NK L 0.23 0.23 LY (.14 .14
IE-bny — — .- — 0.0 054 hag 0n.22 (.20
20 kel — — — — .34 irH .33 M M
Sl — — — —_— .12 017 .24 nE ™
Zdumt 2 — — —- — — - — — -
-lune — — - - — — —
A June — — — — — — — — —
S-Jun — e — — — — — — —
Ylanet ; — — — — — — — — —
bU-June — v-- — — — — {105 — KLY
Fl-June NS M5 — — 0.0k i3l .06 (1A% (1.4
12-Tune 1.015 (1015 — — — (Xe 1 R 1] 4

-

Lol samplecallesiad at the Vimversity of Californin, Davis catnpuas. wsted posinive Ko oethiol
rarathaen  Noosamplos cellected a0 UVC Davis tested posilive G maethy | paraoxan,
Boakar AL B O indicate coslocarcd samplors an the collecmon gites,.
S Dames when 3-hoor samnples were collected a0 Macwell, Yaloes liated represent ihe sumn of walogs
foesm three howr samaply plus vabees Inean samples collgened for e rensiiceder of e Jdoye
d: e imdecates simple concemintien helow e mininmo dereccion level, ol 1O2 ppa ee mcthed pracathieen
w005 ppe Tor meahyl panosen respoctively.
T WSY inedbcanes davs when na samples were raken.

M

oo1h



Part A—Eavironmental Fate
TABLE 153 SUMMARY OF AMRIENST AJR COMNOENTEATIONS OF METIIYI. PARATHION TOTAL RFSITHUE thgdm?).

Total # of & of Highest Daily
# of Sample  Samples Average Value? Average Values?
[County Tocation Samples Dawes > MDL| MP MP-oxon MP+MPEV] MP MP-oxen MP+MPE
"_n'
Sger Trovw hrndpe 44 L3 v L.] C < e py a
Bubban W7 1% 1 G.7 a o ol o 2
[Coluzn Alawaecll L 12 12 237 T N 8.5 2l 13
ke il I 25 i 2l.A 1.2 220 ; 4,3 e av
WL Dhavin Eoy 1 15} .4 Q2 . | = 2 o

TABLE 13b. SUMMARY OF AMBIENT AIR CONCENTRATIONS OF METIHYL PARATLHON TOTAL RESIDUE {ppe).

Total # of # of Highest Daily
# of Sample  Samplcs Average Valuct Average Values?
[iounty Leacarnan Samples  Daces > MDL| MP MPoxon MP+MPEY] MP MPoxen MP+MPE
v
Sulter Trowlrulge 44 1% n =1 - T C.aar 3 i
Robbuos 37 12 10 i 2 a2 g2l - C
[Colina Mawsell L 1= 42 AL w7 ;=D ] La2 225 L.21
Wil 36 11 25 2B 211 21z i b nky il
¥ 12ha Thavis o L 15 204 . g | = 3 A

Y Average of positive samples enly.

[}
=]
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525 Nscussion
g 2.5l MericF perrariioe

Sethy] paratheen concencracions measured al 'Urowlridpee and Robbing varied
imnsignificantly from backgrouod concentrations measured at Danis, These low conventraticns
i ambaent aur could be aresale of the eelacively kv amoent of methyl parathion wpplicd in
thear arews or possible adverse metcorelogical cenditions. Twentvaeven applivaions of
mativ| parathinn were made o rice fields in wwnships adjacene ra sampling sites a
Trowbridge and Reblbins, Average methyl parathion concerzeations were 5.8 mgfo’

{o.C8 g ) Do Trevwhridge and 2.5 ogdm' (505 ppt) for Robbine. O inerest i e et
parathion detection en fune 12 at Trowbridge, apparently corresponding with an applicatien
of 3 1bs ot methyl pacabioo one mile from the sampler. Methy] pavatheen had nou been
applied 1w wwnslips adjacent w Trowbridpe sinee Yav 28, 1956, Yerhyl paracxon s ot
detcotesd in samples colleoed ar Trawheidee, Kobbins, or [avis,

Ty thar Maxwetl/ SWallians arva, 236 applications ol methy] parathion were made
theoughour May and June 1986 {Table %), Ambient aie concentmanons of methyl paraclwon at
Maxwell were relanively lugher chan these abserved a8 0l wosl ioewsured concentradions
mav be selated to the placement of the air samplers. Ar sampless st Maswell wore placed less
tlie .3 muibes from rice fields wheee mechy| parachvon was being applied, wlile die aic
samiplers o Williams, were placed wirhin the city imits approxioately oae naile Toom the
nearast rice lelds, The :lIT-EJ][r_'.ﬂ[c:-n ol 1,174 b of rnrth_ﬂ pn.'.'.u;hi-;}n Alto 1,657 acres o the
wlacwel 1A bams area nn May 13, 1986 was the second highest daly applicaion for the
menth. This applicacian caincided wink the higheat 24-howr concentration of methyl
parathion of 257 wedae (2.3 pp) detected in this studv. The greatess applivation of owechyl
parathecn oo ficlds in Townships adjacem 1o MuswellA llams was 1,433 s Al 1o 3,082
acres on Mav 13, 1956, Methy] pasathion and methy] pacaozen air concentriions mosomples
collevned om Mav 13 were TRF ngdm” and 7.4 ngdm’ (127 ppt and 249 ppt), respeatively, for
Maswelband 5.6 ngdm"and 29 ngdm’ 12,32 pprand 2.08 pp), respecuvely, Tor Wl
Tlere were coly six repored applications of methyl parachion duriog che frse twe weeks of
June oear Maxwell/SWidlhams, Corsespondingly, the ambient concentranions of methyl

parathzem during that period were very oo (Tabte 1700,
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The general lack of applications of methy] parathion in the Trowhridge/Robbim area
compared 1o the Maxwel LW illiams area may be cxplained by the following reasons
WFOPR'S recrimmendanions for study locations and best dimes oo moaonitar aiiborng |evels were
durermined 1o 1985 basesd oo the historical wse of mechyl parathion theough 1984 whereas the
jwantering was performed in 1386, Changes inagniculteral practices conld account foc
dewcreased I'I'I{"[I!TI:!-"J p,l:’.ll.']ﬁ-:-l'l .ipp“-’.‘:t[lmw 10 these areas in 1986, 2 The pupuhtiuu of l_.ulr.-nh-
shrampr an vice Dields, the mmn iiget organsm, mey noc have reached che ecomimon threshold
level and therelore methyl parathion applications were not required. 3] Satisfactory control of
Lacd ol shrieap popularions may have been schieved via apphications of ather pesticides.
:ﬁ'dllﬂ.”'lg ar 1."|II'|'III].'L[]LIL" I.I'“.' [:IL"'L'L{ FI:.:IT ITII'.'1.I'I_'|-'I p..ir..ill'liﬂn JPPIIII\,,'.'I.[;{!I“‘;: I'CII' []'l.'l.[ wear. -1-:' f‘.{"ﬁ\:ﬂ[

helds aere ]:-l.um'd o i,

Sleciel parachion was applied oear the sampling site a0 Maswell on three (of 31 dares
whuen 3-hour samples weee colleored. These daves were Mav 1272 esd, Man 19 {1,202 [ha).
and uowe 2 14T [s). :"."IL'L]I:r'l. p.‘nr.lthi-:m was ol .1.Fr|;:|'|i|:d i che Maewell ared on M.L:; 27, ar June
o Rlethyl parathion applications oo Mav 19, comrespanded wich positive detections of bath
methy ] parahion and methyl paraosen in 3-howr samples, Non-deteetion of owadil
parathicn arnd metbiv] pasioson o the ather days when Shour samples were colleowed may be
aue Ui kvwver sinounis of met h:..'] p.n'.athinr, .1p|1|1'-q:d on those dates, Sciber e o {]‘IH .
ateribwiie the apparent correlation between che high air concentrations o metloel parathion
and applivation of the pestivide, as well as the concomitant decrease in a1z coocentnations
tallwing applicateen to pestionde deift duzing applcatiea, sacher than pesticide volaudiration
Fresm treaned rice-tield waer following application. The high concentrations of methyl
parathion found in samples collected upwind, both during amd after application, Tend suppon

in1i hl"\. h :n."l_'!llf'lT h{"‘iis.
5§25 2 Mertl FPoarauxon

Methyvl parsoson is created by oxidacive conversion of mebyl paranhion in che
presenve ul suolight. 1'lus reaction oy ocaar in the gnvieonmen a5 wcll as wichin sample
cellevtiom talwes exposed Lo sunlght As par of their quality concral procedures, the LICL
researchers spiked Oeld sample tabes with 2 known quantny of mechel parathion and analyred
Lhe sampies for bach methy] parachion and methy] pasaocon. Upao analsts, tluey discosered
a 48% conversion of methy] parathion to methy] pazaosen {16 sampling daes). The hagle
urver sl rale s G rbated 1o the exposure of unproteated soopde tubes eo sundigh, The

I.'ll"l:.l-L'L'l.lL:rt' ok Fl:'Pl:'.H'lL“LI. '|.'|-'t'il§.'t' I.I['I(J:t'r ..1II'I|_'|'iL‘I1|. uc;::-;ll"liurn !ij[]lil.l]' Lih LJI(}HL‘ l'\'.‘ﬂ.'l:]l'l'.ll_'l'.‘l l]'llT.II'Ii_’I 1.|':|L"
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sty pervod and widh proper shielding from sualight, witl resulis sbowinge uo agmificant
conversion of methyl parachaon wioethy] paraoxon. Al field samples were procecred from

sunlight during sumpling and storage prior 1o anabs,

Orverall methyl paraoson conventrations ranged froan e wa 71% of medl parathon
comcrntTaions, averaging 24% at Makwell and 31% ar Willms. The average methyl
. - . : . . 7 S " :
paraoxon concentratien a daxwell was 21 ngSme (5220 ppn) and e average concentration at
Williaaus woas 29 ngdm” (.08 ppu). Based on the ameounts reporied above, the average methyl
Patonot cotceotsations were approxiouately 27% ol methy] parachien concentracions,. This
suggests That when air concentrations of methyl parahaon are low, concenteations of uethyl
ATALE 1l b loweer, L Lrhor neensrations il metliv] parabion ane
e will be lewer. and that when the urborne concensra I mwtliv] prarah

clesse e ur below the MIDL methyt paraoxon concentrations are expected tobe orderectalsle,

The preserser of iethyl parsexon inair has beon atteibuted o the photo-oxidation of
arrkarre riethy] pasathien racher ehan e che voluilizauon of methel parscson from e el
water (Seabor el 1989, Supporung evidence fer this conclusien comes Trom the greaer
whealer H(}i.'l.l':'li.]i.t_'r' -:‘.-l'- |'|'I\'.'1.|-.|_'|-'I p.ll'.li:-:-:-::n Ir.'.ul:ini,r' Ly a lfl-"h'l."r I"aler 'l:l'l- "r"i':l].'l.t;l;'.e'::“il::ll'l Fl'ﬂ-l'l] r'il.,'l;," tll;:'ld
water Uhan that of methyl parathion. Additienally, methvl pacaesen’s rate of hvdrolysis in
tice field soater i3 ragid cnough to acecunt for the decrease insalubilized inethy] parzoson.
Thus, the cenversion of methyl pazaoxen v dimelhyl phosphosic acid amd poicophencl in
water procesds at Bster rates than reaction races thar govern volacihzation [som waer inin 1he

aringsp here,
3250 festurd Besiclie

The maximum 24-howr metnv] parathion s rotal residue of 278 ngfm” (239 ppr)
(Tabic 13 observed a0 Macwell on May 1208 lower chan the maxiowo ambicne air
coneentratiom of most cases s reperted i the leraere {Table 8], Facwors thar may
contribiune o lower tonal resadie concenteuigns 1w are the relaoeely Tow applcaon rae
ul mctloe! paratheen tn Calitormea (275 s A acme vso 205 Tha Al acme elsewhered, the season
ol methyvl parathioo applcaton, diffening apocoliozal practices, amd the crops to which
methy] parathion was applied. The movement toward using Jess toxie, mone selective
pesticiches ivtead of merhed parachian, and wsing chis broad-speecrum imseericide more
selectivel v aoay s coutnibuce wo lowe: aicboome comcemratiows b vehivl pacabioon

L alslearria ar

539
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5.3, Air Monitoring of Mcthyi Parathion Associaled with an Application

331 Ahsiract

Coneenorarions of methyl parathion i air were measured (ARR, 1929 pmmediotely
{allowing an application of wethy| parathion w a riee feld. Duplicae air ssmples were
colleoved at each sampling stacion, posiioned @ three locations around the held. Cae sampler
was pratiooned 27 vaeds oorth of the treaved field, anotber positened 28 vards souch of the
treated [eld, and the thicd sampler locawed 258 vards sownb of dhe tield, Samples were
collected cnver 72 howrs, five within the fiest 24 hours of samplu, and ane for each of cthe 1wa
rematning 24-hour periods. The geearest concenrrnion of methy] parathion, 312 ng/m’
(47,62 ppud, was detected in saoples (1.5 bour duestion) collecred mmesdiately akfer
application. These samplers were located 17 meters ro che nosth (most otten dewnwind) of
the field. Coneentracions sceadaly decreased over the sampling perted with the final sample
(+3-72 hinurs post application) containing 29 ngfm' (2.7 ppu of mechvl parathio Smoples

were il .1:1J]_'!.-'}':l'.'l'_‘|. II-I:H" []Il'l]'l}'l P.‘Ir.‘li};\;i]n.

Winds were light and varable for the firs few hours of the stacds . Windd :CFH_‘LTJ
averaged 5.2 mysec for che fisst 46 howrs aod generally Blew From dhe souh o southwest
athaugh winds blew wes to east Tor weveral hours, Wind speed for the semaioime 26 hears

averaged 2.6 e blowing Erom the northess, norch and narehwees.

5311 frtrroduciion

O Aprl 220 1988, the ARE was requested 1o monitor aitharne concenrrations of
mtlevl parachicn associned winlvan applvagon e e pesticide. A plan lor moniteeing
methyl parathion spphicanen was subouted w e depanioment eon Ky 15, 1988, Brounse
monitoring aas postponed uomil 199, o sevond moniterig plan was subndted an

Mav 3 1989, A soumary of their siudy follaws,
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5.3.3 Materigis anpd Melfhods

The facrors considered in choosing the wte of the samplers neere the cooparation of the
grower, Lhe location and accessibilivy of the rice field, aad solation of tw choseo feld from
ather ficlds being sprayved. Three samplee stations were set up with their speaific Tncatseons
determined h}’ the prewiling wrd patteros. {ne 53m|;||r:r wa plm‘ﬂi abaut X5 merers praand
(zom the ticld {or application sice}, and two samplers weee placed downwind, approcimatels
2% and 225 mewers from che field. The samplers were posizioned inaccosianee with the
critered vuthioed in the USEPA Ambient AT Egltalir}' '.‘-.'h:rnimring, Ivara Reporning, and
Surverllnee Provisions, Tile 46, CFR, section 38, Ambicne A Qaliny Suzsveilliee,
Appendi B, Prebe Sumg Critena dor Aanbiem Ao Qrualny Montoring. In additien, an ane

site metenrclogieal slation was set up 1o measure wind direction and specd.

Lach am sammpler was Bitted with duplhcate carteidges comaining X A2 pesin adsorbent
whivh e covered 1o protece the samples from sunlight. Each aoit Jud a peewer supple, a
pump, and arotsneter. Samples were colleced ar an approximace vate of 1.5 lizecs por
vuoute. The air flow was recarded belare and afrer the sampling perivd. Sumples were stored
anwe uy] reaching the ARB Northern Laboratory Branch and were kept frozen uneit
aalveed according to the owethod described 1n Appendix 3. The samples weere not analyzed

For methyl paraoxon because 1 methy] paracxon standard was net available.

An aerial application of methyl parathion, 1.6 1 Al acre was made (o 0 82 acre rice
lteld. Background samples were callected for ane hour immediaely prior to application.
Samiples of 12w 1.5 hour duration wrere colleaed from the enset of application and tor one
hous follow g the end o dhe applbeatcac Adter this tme, samples were colleost enly 2 the
tveer sampling statiems locared approsimaely 22 ioeters from the diekd, Samples wese collecied
approsamately [=3 hours, 3=7 hoars, 7—18 hours, 18=24 howrs, 24-38 howes, and 43-72 houwrs
airer applivation, Sampling dwracions sere s follows: | hour lor background concentrations;
15 Teers duriog aod iovediaely Tollowimg the application; tleve hours, UL hoars, s bour,
22 howrs, and H howrs, consceutee]yo e 72 houss following the ooser of application.
Seveorological chava tor the Birst 24 hoars ol the soody wrere obtained from rhe an-site starion.
.'"I.] L'I.L"l.:ll'(.’i( 'lgi.l'_' .'I.i. ';.!..]l.-ﬂ. E‘l:lr I.I'l\'_' LOEL I.] .1.r:|f.|. -\".]'I.!Il'_{ 2""11 LU 5311 Fl.li.l'l.g F-L":'i.('ri.l:i wetler I:]I'!ll;uiil'l-l."'l:i ‘ff)l“ |
metenrclogical station, set op near the ticld. Wind daca were used o determone 1he diwesw i

and wpwind direcrions for each sampling perind.
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504 Kexulis

Methyl parathuem reswlis {or application siee air samples tre presented o Table 14, A
soncentratons of mechyl paradvo steadily decrease] chroughour the 72 haur santiprh poriod
with the lughes concentration 546 ng/m' (357 ppu) measured in the 1.3 hour sample collected
in'tm-:‘w.‘]i.‘ll.':_'h_.' {I‘I”ﬁ“'iﬂg 5-\.-'||.|'|F||i||.5, ][:I lI]'L' 15k ';.l.(]“'l'l“'l‘l'l(‘l :i'_:ll'l'll_:ll-l.:':'. -II'H_"' ;:I';t']'.l.E-L‘ L'{,J]I_I_'L'[]l_'_'.l.Li{:I]l
lor this sampliog perisd was 512 n;_;.-"m'a (476 ppud. For samples collecied Trons 1t 3 hesars
and 3ua 7 howrs post application, the wind predominantly blew Trom wesr 1noeast and
concentrations ceeraged 182 ngdm' (167 prts and 199 ngdm’ (183 ppol respectively. Sleehyl
parathion concentratons frem dowenwind samplees {Table 16) were 312 ogdm’ {(29.2 pp),

70 ongdm (63 ppd 43 ngdm (4.0 ppu), aod 30 ngdm* (2.8 ppy o samples collecied from 7 e
1% howrs, (810 23 hours, 23 1o 49 hours, and 49 10 72 bours post applicatien, rspeetively.

Samplers were placed tE meters trony the treated feld.

Thrrughaut rhe sampling peciod, winds were variable. For the samples
villected st prier to, duning, and for seven hoars aher the apphication winds blesw
lram the souchwesy or Troo the west a speeds Tess than 3.0 mdsee. Whnd :;Fqu{
wreased during the sample perinds, 7—48 howrs after application, blowing strongly
drom the suuch ar speeds bevween 3.5 mdser and 6.6 mAsee, In samples colleered
durimg rhis perind, higher air comcentratioms of methy! parathion sere measured in
samples collected on the north sile of the field. From 48 hoars oo the end of the
siudy, the wied divection shifted, plowing fenm the norch at apprasimanele theee

ey pur s li .

=13
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TARBLE 14.

AIR CONCENTRATIONS OF METHYL PARATHION
FOLLOWING AN APPLICATION

o ) ) Sample Average (n=2)
Mime ater Sampling Yolume Concentratinn
Sample Applicaton Periowd {he} () ngdm') ipp1)
184 Backgrouned 1.2 w11 e -
1% Background 1.2 S - -
5.2 Background v DY o.0R - -
2w Application 1.5 .14 312 4762
25 phus 1.4 12 L AT
35.2 1 hour 1. | - -
AN 1taihr 1. £.14 Ifa] 14,497
3N 1.0 w14 15 15,51
SR Yra7 hr 12 0.7 121 11.25
45 iz <2 27T 2375
Sbat 710 18 he 1.5 154 32 s it
55 ilb P4 oe 9.21
At 181023 hr 8.z iz 3 651
495 LIRS 1.4z AT —
W 2510 49 hr 243 rim ER 1.C
75 24.3 29 — —
B 191 73 hre M 1.9 tH n
ES- 21.5 1.94 E1n 27

4 Gample numbers clennby che sampling sequence, N i the sample site 2% vards
(1S merers) nortly 5 i the sample sne 22 vards south, and 5-2 15 che” sample
sihe 232 yards {2273 meters) south uf the created feld.

B =" Indicates that ehe level is below che MDL 27 ngdim' (146 ppl.
Baclground M1 was approsunately 233 ngdm* {15.62 ppr}

e heheates whiclosamples wese collected downwind of field, Methyl parathion
wai appled at s rate of 1.2 b Al wcre 1ooan 53 acre Tield.

S=24
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5315 FHEEssion

CIH-sne aichorne concentrations of methel parathion have been shown o vary
C{h]lhid#r.tlﬂ}' {:"'.HE, 198%; Seiber and r'-'lfchtsnl:'}'., l?H?;JJL‘kSun and Lewig, 1976} .J"'.]tlmugh
application rawes weee whengseal (1.C [hs Alfacse), and samples were collecied immedianely
{following appheaton, concentratons raged trome 512 ngSmt [ARE 1939 10 7,800 |]g;‘rm1
Jacksom and Lewas, 1970). Turthermare, concentranons measured by ARB (912 npdm'} were
approsimately hali of those reporeed by Seiber and MeChesuey (19870, 1063 ngd/m” [Table 7).
Variacions bt reporied coccenieaions oy e atieibnetecd to 1) sondy oepe, and 23 sampler
placenent. Jacksun and Lewis [1976] were muasuring the rate of off—gassing from rreaed
frelds wel smoplers placed within and ope mer Trom ield boundaries. Seiler or o (1587
ard AR 1959 meastced aurborne conventrations 15 meters amd 18 moters Som freld

boundarics. respectively.

Wind divection may also alfect detectable concentrations of methy] parachion. Tharing
the collection of }i.iI'I'IEJ]I_' 3, the wind blew Trom west e east, IMuring the collecoion of '_-.._1[]'|_I}|_E'
A vhe windd Blew west to cast for the lirse 2 howes {of 3} shifting to sowd 1 mordn Ter e il
bour. 1huring the colleorian of sample 3, winds blew predoominaely Troo soulh to neh
(12,3 howrs), and shifted v southeast to nerthaeess tar the remaining hoare. Merhyl parahinn
voneentrations in beth nocch and ssab samplecs were lower in samples 3 and 4 when winds
Lalew fronn west 1n east as compared to concentrations measared in samples 2 or 3 when winds

wore Firit $15-—5%W shifting vo N-8 respectively.

Awrborne concentracions of methel parachion reporeed im this soudy (ART 19890,
congeneranions repormed by Seiter ad MeChesney {187, and coneentraticns rejaorted by
Jacksen and Lewis 1979 suggest chat mechyl paracduen pecases s low concenieations i the
asnospiwre from twe 1o sin duys following apphication. Mothyl paratluen coacemraions
ceparted by the ARE {1989 lrom samples collected 18 to 72 howrs after applation are similay
Lo concentratine reprorted aver a similar ome pesiod by Seiber and MoChesney (1987), These
CORCenErabiang o turn, were approxiottely 125 Eald lower than the vahues ceported by Jackson

ard |ewrs {I"J‘?‘J‘] at thres [];-I.}-':-i- alter .1]'!F|iﬁ:.1[i(3l'l.
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5.1.6. Crifity Contrel

The analytizal abaratory careed oot qualioy conreal proceduras ta detormione the
efficiency ol the XATI=2 resin 1o trap methy] parathion, the offectiveness of the owthed, and

the storage stabulity of the samples alter 13 days i dhe treeser (Appendix 3.

The efficiency uf the XAD-2 resin was determined by spiking 1he resin wich known
quantitees of methy| parathion, drawiog ar theough the sesin tor 24 hoors an rwo
Liverss mtnuie, wnd then analviang the amaunt of mechy| paracluion extracted from tw resin,
Between W% oo 125% of the methyl parachion spiked on the resio was recovered.
Tlie elfevtivencss of the extraction mechod was decermined Ty spiking el resin with knowa
quantitics of methy] pacachion and aoalyzing the smount extreoed Irom the eesin, Becovery

nf mechyt parathion avecaged 184% and 115% Tur vwn dilTerene concersirations {2 replivates).

The stabsilicy of the pesticicle over tme in starage was determined by analvring samples
wluch were spoked with known suantioes of merhyl parachion and scored in che freezcr for 14

i
¥

tavs. These samples were faund ro have berwecen 97% 1o LM of the amoune placee oo the

rLs1n.
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APPENDIX 1

ELIUATTIONS LSFLY
f. Conversion Factors for Air Levels (Vademe/ Volime Basis):

ngdnt = g fer XA resie]

[Flew rate lpm)] = [samipliog peried {ran}]

LZEs Lt
- lpre ~ nun = et A 1L samplod « che mweer ot mimaes wunoded
WIFKRFD g the momber of Livrs of aiv sampled per mizsune

2. Conoersion of metipd pavaoxon fe miethyd parathion cqutalers:

mpd it meshipl paraoxen © 2632 = mgdm et ] pozatbes coparvaions.
M7

WIIERE: 3.2 1 the melecular noight ol eyl parabion and 2471 e che
sruslelar "-'-'{‘l'ﬁh[ asf 111{'11:1_'.-'] prIr L.

Y Conversior nf ngsEL ta fif:

A Far Metny] Paraknon;
redam! = ppt e 2612 WHERE: 2531 i0s the moleculey weipin ol incrbvl
a0 parar o and 245 b volwrmwe i lieees a
25 2 el TR0 o Hy, [une atmiosphere]

T e et H rtgr-'rr'n" = 0292 ppt
ared L ppt = 1975 nofmt
bl For Mevhyl Paraosuean.
ug/m' = pp o M WIHERE: 2471 15 the weolecuiar weipht of methyl
R pucsoxer amd 245 by the volane i Jiers m

a=

23 "l TR0 o |y e axatiosphieac]

Thercfore, L ngfm® = 599 ppr
amd  bppy = 121G ngdint
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APPENDIX 2
LAE ANALYSES
Extracrion of Sdampies

The XAIN4 resin tram high and low valeme air samoles was exteacted i the following manner.
Fur low volmoe saniples, 92 ol ol ethy] acetate was added to che resin in 2 252 ml Erlenmeyer
tlask and then sweirled for 30 muneres, The selvent was decanied and Sleered through Whatma
number are filver paper inle a 553 ml sample storipe conniner.,

Fresh solvent |:I!':IS I'I‘II] was added e the flask and then swepled foor 15 mumutes, The solvent was
then transiorred and 32 ml ol fresh solvent was added and the fask s swirled ance mare far 13
rmunures. Ton high volume samples, e inioal volume of ethvl acetate was 150 ] while
successive aliquats were 120 ml. The size of the Hask was 320 ml, Samples were concentrated oo
astear bath wsing o Kaderna Dandsh appazaus w approgimately & ml Further reduction of
salvent. o necessaey, was accomplished usiog a 3-ball micro Sovder columo ard voluimes sdiuseed
tor analvsis.

s Chromatography

Methyl parathion and the cxon of mechyl parachion wore analvieed on o [lewletr Packard 37150
withl o nizromen-phosphorous dewetor, The column wasa 3mox 3310 mm DE-S WOOT fused
silica me gabwore with 2,23 micron [lm thickness. Blow rates for air, helivm, and Bydrogen gases
were 70, 6 and 5.5 ml i, respectively. Temperatures for tjector, column and decoctor weere
250 T IID N amd 25200, respactively,

A acor AL-225 woly o flame [Jhu'.um-:.'t ree detector and a phnsphnmuﬁ. tilver (32 nm} was also
wses] for methyl parathion analysis when there woas o question of interference o nesd ol
coniirmation for diose sumples that approached the limae of sietection. The column wasaa . «
1.8 inch 3% %215 on 0163 mesh Chromn W HE, Flow rates for sitregen fearrier), air and
hadeapen were 33 midmun, 82 mlfrue, and 62 mld min, respectively,

Crizdity Assurance

Ao o Tive puist standard cucve way macde wsing 2 variable solume miccion tecknique.
Amples wece chers deubde mpected and 1he average ol the two areas used 10 caiculate the
cancentzatian of methyl parathien, A standacd was ijected alier svecy other aample and
comparel to the erigina slandard curve. The analysis was considercd valid if the standard apreed
within three prrrenl ol Lhe wrginzl standard curve. A recovery stedy [Table 1) was done bedore
any sampies were extracted and vesin spikes and hlanks weve done onee 3 werk,

All—1
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Minimin Detectuabfe Dineds

The minimum detectable T (MDL) for methyl parathion was caleulated 1o be 2.2 ngS '
{2.009 pp ) brasedd on che following;

CAZ rangrams was devectable inoa 6 ml tnpection trom a woual sample volume of 2.5 ml
derived Mream an wir sample of 33 m® The ML for metlo] paraoson was 2.5 ng/m? (.35

F]-Fll]_

Three-hrwr samples had MO of 2% ngfm' for methy] paratbion and 2.2 ngfm® for medyl
FATACK.

Table 1, Becovery Data Bor Spikes 2nd Frecver Stud]r'. h

Admonm Prereent Becovered Average Mo W andard
el Spibect 1 3 3 Ficovered Deviation
Ale Paraluon 2.2 iy 9l b IR o 97 6 6.8
Mo Parahion 100 o 1Th 112 118 111 a1
Mo Fargoxen 1G5 ng Bl L1 3.1 B4 7 22z
Freerer Spikes N )

Clhemical
Me Parathion 120 og Bh .4 81.7 Uz Bl 4.2
Me Paraoxon 122 ng 393 653 721 ) 0

A)1—3
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APPENDIX 3

Moethod ADDLSSS
Sl 27, 19H5
_ Bevsiun:  Prelim.
Dhradr 2
.-"Lpprn'rcd ;

Mage L ood &

METHOD FOR THE DETERMINATION OF SELECTED ORGANCOPHOSPHATE
PESTICIDES [N AMBIENT AlR

{ Scupe

This dozument descrilies 2 amethed for the sampling and analysis of parachion, ethyl
parathicn, paraoxon, makabion, e diszioon o concentraton: nermally found in anbaem
mr, This method was developed based on NIOSH. USEPAL and the Calitornia Departowm
ol Food and Agriculture published methads.

2. Summary of Metkod

Afeer sampling using 1 Jow volome svstem comprising pamp, contealler, glass fiber pre-filer.
andd puerthicd XATR? shyorbann 1rap, the exposed fileer and absorbaot are desorbed with 2.2
mmilleloers af 83727 sooctanes acotene mixtuce. Two macroliters of the exuract are injedted
using sphtless mode techmgque 101o 4 gas chromatographic syston equipped winh a 35 perer
LB-5 cagalbuey columo, thermivma: detector (U508, and dara svstem. The resulwot peaks ase
whentilied by characoeristie recendion times and quantified 1o reference 1o external standards,
Tl idemny of a compenent may be conlirmed by use of a colume with dilterent
characeeristics. a second detactor sysceam, or by GO

1 fmfrﬁrnfna_-esff_:'m:'mn'u:u

b Componenes having semilas GO rerenocn dimes will moerdere, causing ioisidem ification
Al ar erraneons quantitaton,

22 Iwervaoe care mast be taken o msure that sample [osses doone ocear doe to leaks 10 dhe
samigling system or to sampbe baodling sochin the ibaratare. Al glassonare must be
tharmighly cleaned to tnswre that cross—comanination does mot toour belween
samples. Saneles are 1o be protected rom sundight during sampling and storage.
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4. Apparaiig

+.1 ¥arwan duode] 3322 Gas Chromatograph equipped with therntionic detecesr {TSD and 2
vista 431 Lhaca Sestem,

+
Ta

DB-5 Tused stlica capillacy colwmn, 32 meters by 2032 mm add, 1o Gilm chickness.
4.3 Amber vials, 3.7 ml capacicy, wich Teflan-lined sepoum caps.

4.4 Sample agitator »th umee and sanple rack.

>
Il

Micrelicer syringes, 558 ml sizes.

4.6 [Lonwvalume sampler pump and {low comraller vapable of maintaining preser low rates
ot & [pm aver a 24 hour penod. Soopling svsem must have an acewrate tmer system
1o cantes] sampling imerval and e indicate roral sampling elapsed tone.

+

7 Sampling head capable of conraining 3 37 mm glass Bber fhee incline with 267 x 174”7
Abzurprion tube contaning X AD-2 absurbaat.

4.8 Class tiber fileers, 37 mm diameter, tvpe AZE, wich Tellon holder.

-

4.4 CGlass absorpuon tubes, &7 x 174, contatning puritied X AI13-2 sheorbane: 420 mg
primary section, 200 mg secondary section, Absorbane must be demonseraced o be free

of imterlenng subspances by analysis of wnused absorbanes faoalviial blaoks).

5. Reagenis

5.1OBLSED o-owtanedacctons desorbant selvent: Mix 80 ml pesticide grade isc-ovtane
icrimethy] pettane) and 22 ml pesticile grade acetone in g clean glass boutle equipped
with TetHlor-lined screw cap, CALTION: Flammable - T3 NOFY expose to heat or
exidizers,

]

2 hreck Srandards ndesidual 12223 mygd ol cerilied stock stardands conraming diazinon,
parathion, methy] parathion, paraoxon oy be abiained frome MNanogens, ne,
CAUTIN, Toxic - Use protective ploves in handling these matecials.

m

Jd \":-"-::-:'Ic.[n;_; Srandards: Fulute 20 mil oof cach stock standand fote G250 (oot amed acel o ne
sulvent and dhlue w 120 ml. Thas corresponds o 2 2.0 mgdml standard.
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G. Trstrnesrent Conditfons

Columne 30m % 222 mm wd, DB-5 Dased silica cagallary column;

Temperane Inpeowor: 25337 O
Detecro: 3357 0L
Chven: 55 O mmal, hald for L minute, ramp at 3% CAmin o
14290 ramp at 4% CAmin ta 2627 C, 4 ounurte hald;
Flow Bares: Helhun 56 coferan au spheeer, .5 unesplaeless hold,
Carnter veloony abeer splitter opens; 23 emdsee,
Hvdropen 1.3 co/min
A 1820 co/ min
Dretectir: 1S Faoge 11, Aveouanion s 32,
Eleager: 34 amp,
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Sumple Coliection

7.1 Sampliog tlow contralless and indicators st be calibeared Iy erandesed ferseunw] bedore

the wnn van e }'.u].'LL'n_'d inthe ficld. The flow =ate calibracion muest be verified monhlv

at the flow rate used for sonpling.

7.2 The 37 mm glass fiber filter and halder, 1s received from the laboratory, is placed i the

smipling head compartment. The comparument is then assemnble, vaking vare that the
wmit s completely scaled, The tileee holder may be handled, b care most be taken
nut to touch or contaminate che fileer irself. I any question of comanmination is
present, the bilter is discarded and a2 new Blrer i tnsalled.

7.3 The sealed XAD-2 absorkant tobe is prepared for wse Ty snapping ol the svaled ends

with the wool provided. The open tool is then placed in the sampling vrain asiog 1747
polyetleylene tobang liuings, making sure char the flow indicaror 1reow ponced oo thee
wibse fittangs peams i the dicection ob the low. The sk i ings st be cighrened

sufficiemnly te ansare thar the system is Teak free.

74 Alrer starting the pump syseem, the low owst be adjusted to approsemately & lpm, The

unse, 1ocheated o, and tree How rates (reald Trom the calibration geaph) must be
recutded, The filter and alsoc bant vrap nambers nost Te recorded. The elapsed dme
mwctet 15 reset 1o zece. Ll svatenn s leak-checked by sealug the sampler inlee andd

manriny that the flow rate 1y zero,

7.5 Aler a 24 bour sampling period. 1he indicared flon and crue flow rares nwse be

&,

recorded. The sampler system s deactivared, the elapsed dme and actual time o
revviareled, and the filter and absosbane wibe vemoved. The lier and cassente holder iz
phwed inte a plastic shipping containes, The Lule 15 sealed wsing the red vnd-caps
provided. The hlter and tabe are immediately senc o che labaratary wich a1l campling

mfurmation and chaio of custody.

Istriiment Calthration Procednre

2.1 Detore astandaed seluvion Ly L imroted, 2 spslem bilank must b 11.|m|:.';.-uq;*r.]. This

Jdorne by impeqiing 28 ml of 83727 woeeoutaned acetone solvent fur aoalysis 1f the

stbsequent awlyss jodicaes meerlerenees or contamination, the solvem muse be

replaced.

5.2 A method blank noust be .1I'I.1|_'|-'Z.".-f“1?] fear cverye 13 -i.1n1p|r.~i. This 15 dorne i:'r_s.' r.mc’lnnﬂ}-‘

selecring 4 "blank” {unused) fileer and absorban wibe, descabiog [exizacting) 1he
"Llank”™ Liber and sbsorbant, and mjecting 2.9 ml of the resuliant extoact inle the
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mstruwmeot lar analysis IDinterferences or contaminacion is noed, the source st be
towzl, and U possible. eliminaced.

B3 Inatrument calibrsvon s performed by igection of 2.0 ml ol 4 2.2 mgdml mixed
stanclard, The resullun chromatogram and calculated concencrations musr be
mapected L msure proper nkegration and consistency with previows analvses. The
catns then wed 1 calibrave the method, The tnsoaowen daca seseem will o sceept
wpdated response facvors whicl are oot withio 12 percent of histenic daa,

2.4 T rhe analyses are v be made daly, o weekly analviis of thees sandaeds 2.2, 5.4, and
2.58 mygdml) must be made ter wnsure chae the methed exhibus linear response. In
adehian 1 weckly "spiked” sample of 2.8 nucrograms per absorbant tube of tudividual
pesticiddes muast be wken through the cotire analvtical scheme wo insure than the methud

i ennirol. The resalts of these analvaes muost be entered on the method vonenl
charts.

2. Analysis of Samples.

B4 Aler reanoval of the glass Biber tder from the Tellon filver holder using stainless steel
[erceps, the fileer is carefully rolled and placed 104 3.7 ml vial. The liler owst be
foreed ioto the bortem of the vial Lo nsure that the entire Tiler s in contast with the
anlvent,

9.2 Alier remerval of the red end-caps from the absorbane tube, che tule s seoced using a
sy cutter abeve the lovavon of the revaner spring. Using the vool provided. the tulbwy
15 1hen beoken and the retaiwr spring remoeved. The glass wool plug and dhe primary
(450 mpgi section of XAIDN2 i placed in 4 3.7 ml wial. Simikarly, the secondary section
F202 mg) of XADR2 in placed 1o 4 second vial. Make sure all vials are properly
idermified.

3.3 Place 2.8 ml desorbing solvent (BS/20) inte vials, cap tighly and place on vial agitager
for 43 mmues.

94 Aher desorpiion, 2.2 mil of cacl extract 1ojected imo che chromarographic system for
apalesis, the data peoerated Erom che glass tiber Bher veoraen is recarded a3 "fileesable”,
The combioed resules are recorded a5 tonal.

9.5 The results are vecorded in micrograms/m® and are caleolaied as tollows:
mesmt - gl {lound x 2 x 155
average How {lpm) x time sampled {minuees).
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100 Medhod Sensitivity, Precision, and Accuracy.

B2 1 The saethod sensicivive, precisten, and securscy are catlined in Table L The daa were
geoeraied vy standards.

11 Desworption Ffficiencivs and Sample Seabiliny,

LU The priovary section of the XAD 2 sampling tubes was “spiked” with 12 ml of soluticns
contanung known amounts of the five gepanophosphate pesticides of tnteres. The
tuires were then sealed, placed inoa sefriperator for seorage. and tested deer incervals 1o
test the stabiliey of the materials on the sorbane,. Table U presents the sesulus of this
study, Nove vhat the samples e sable over a period of teo weeks.

1.2 The primary section of the XAD-2 sampling rube was "spaked” wich 12 ol of solutions
comtarming known amounts of the foee pescicides of irerest. The "spiked” oebes wore
l|‘|r:r.| Fllu'“:f_"ll il'l L]'II.: |I::I'“-' "-'(:II'I]JT“: 5.111!]’:““1_" {{E"-'jfl;' Iﬂnd -_-.11r:|'||__‘|||:d Al il ﬂ_ﬂ“ Latd l:}[ ?.:‘:l J_Fl'n'l_
[evr dillering lenpihs of tme, Buth the primary and secondary sections of the sampling
tubes were desorbed and apalyesl. The results are presented in Table N Mete that a

the sampling rate of 7.3 Ipm, the breakthrough vohune of all pesticides 1ested is greater
than 14 m"
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Table 1
Cone. | S.Tv7 Cang. 20510, Cone, 3 D I,

Clompowd mesml mgml % mgfml % g ml
Thazinon 2.5 L L% o 14 0B 7 e
Methy] Pacabion 2.2 23 0.4 R %2R 7 .02
Maresgon 20 (1.0 o4 12 o2 Ll oo
Malachaun 22 T ! 1= et & oo
MPacathoon 27 g3 w4 8 oo L oLz
Clenpronnd Correlation Coetlicient Slope Intercept [img/ml)
1 Marinan 5,508 oag 2.2
Mahel Farathion TL0GE i) o el I
I*aroscen L L 1518 Vol
Malatheon R Itr | oasa
Paraliion 7L L.Co3 -aela
“H1 = Belative Standard Deviation

A lT—7



Pari A—Enviconmental Fate

Table 1L
ODRGANO-PHOSFHATE PESTICIDE STABILITY STUIDDY

Srorage Tune, s - 4 4% Lk 192 IR4
oo Amount Recovered, pp (Percenr)

[ Mazimon 1.6F {9E) 160893 1.22 {5 1.58 92 1.4 {U5) 162 [94)
Methyl Marathion 145 (83 142 {84) 1.5 {86) 145 182 L.42 {83) 1.35 (78)
[uroaaon |42 (97 1.4 {94 1486181 135 (94) LA L0 141 (96
Salachice 42 12) |35 (58] [.55 (5) 145 (593 142 {91] 145 (%3
Parathicn .30 (BE)  L526R9) LGOd)  LaaiRe) 1.5 {58) 142 (38

Tahle 1N

CORGANOPTOSPHATE PESTICIDE SAMDPLING AND BREAKTHROLUGH STULY

Valume Sampled
(73 lpm). m* LS 7.2 108 14

Clompound Amownt Recovered, pg [percenr) DProimaryfpg (percent) Secondary

Mz LG (93173 (2 66 (967060 13691070 (S 19010070 ()
Metbyl Parathion 147 [B4)72 (0 L35 (8907500 144 43T (0] 162 (49300 (D)
Paroxen 142 (9642 (0 LABILZUAZ (0 138 S0/ (80 1RSI (D)
Maladuiun LA+ (5372 {3 D4R (957060 140 8070 18 LA (9e/C (2)
Pararhion |52 (B9 (0 1506 (92070 &) 14X (84045 (0] 136 (4272000
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