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PRELIMINARY RISK ASSESSMENT



sSiate of Califorwia

Memorandum

Ta ¢ Jim Wells oae  : February 11, 1992

Oirector
Placa : Sacramenta_

4-1285

fem : Department of Pesticide Regulati}unv - Larry &elson, Chief
Medical Toxicolagy 8ranch

susiect : Methyl Bromide Preliminary Risk Charactarization

We have completad a preliminary risk characterization of methyl bromide to
avaluats the significanca of ambient air levels resulting from structural
fumiqation and agricultural uses. Attached are evajuations, conductad by
the 8ranch, which provide the specifics of our analysis.

Rasults indicatz inadequats margins of safety exist from methyl bromide
axpesurs for beth existing usas.
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viz Keith Pfeifer, Senior Toxicologist '

Lori O. Lim ' )

Department af Pesticide Reguiation n .
. Scaff Toxicologist

Methyl Bromide- Preiiminary risk assessment for inhalation exposure in sguctural fumigarion

INTR ] N

Methy! bromide is used in structural, soil, and commodiry fumigadon. In 199!, more than 60 products as
technical matarial or formuiations were registersd in Caiifornia. The major regismants are Ameribrom,
TriCal. Soil Chemicai Carp., Ethvl Corp., anc Great Lakes Chemical Corp. The use of methyl bromide
has besn increasing in the last 5 vears. The amounr appiied doubled from 10 million pounds in 1286 w©c

over 20 million pounds in 1991.

The current label for the use of methyl bromide in domestic dwellings specifiss re-eztwry at an air
concanlration below 35 ppm. However, thers wers rwo Section 24 (¢) SLN issued in 1990 for sczia troom
roots in ouildings (C~-5300033 and CA-500045) where the re-earry leval should sor axceed 20 ook, This
levei was recommended by Worker Health & Safery Brancih based on the NCEL of 5 pom from the rat
reproductive study o acaieve a Margin of Safery (MOS) of 100.

Since irs use commercially, worker illnesses aave been raported as eariy as 1899 (von Certingen, 1946).
Dermal exposufe to high concearmations of methyi bromide resuits in vesication and sweilmng or tae Xin

(Butler, er 2., 1945 and Jordi, 1953). Signs and svmptoms of methyl bromide from inhalaticn 2xposurs
are dependent on the amount and duradon of exposurs (Greenberg, 1971; Gearing, er al., 18%1). ¥iid
and chronic 2xposurs rzsults in polyneuropathy which may be reversible.

Acure exposure 0 mgn
ncanrrations resuits in: maiaise. headache. visual disturbances, nausea, and vomiring. Thers is 2 daiave
onser of symproms indica

tve of cenrral nervous system involvemear zumbnpess, ataxia, Temar,
convuision, and coma. Death is usuaily due w0 puimonary sdema leading 0 respiratory failurs or
cardiovascular collapss.

C

ey

=z
-

spackaging piant whers the m":hyl bromids was asumated [© 2e |

asadacke, veruzc

e s
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ppm (or approximarely 12 mg/kg-day), clinicai svmproms of ancoraxia, nausez,

atnormal slespiness wera reported (Waorous, 1942).
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::f*:: :-:1::'

188

>32]

0 animal studies, acute exposure 10 methyi bromide resuired in cenwrzi aerveus sysiem degras
ioss or righung refiex (Honma, 2 al., 1983) and decreased tody weight gain (Fonrma, 2f af.,

:zxzerf and Xligore, 1985). Ac higher concenwadons, thers wers decrease in sody fempers
thargy (Hoama, 2r /., {983; alexeeff and Kilgore, 1985), excimbilicy (Irish. e ai,, 1940), and ¢
i54Q), The aireration in tody temperarure, anorexia resuiting in icwer hedy weighi o,
viry has besn artribured 0 merhvl Sromide inhibirion of ryrosine Avdroxviase activiry (Honma.
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. The lgwest acute NOEL was 40 pom (155 mg/m®) from the racoir terarclogy study (Bresiin, er af., 196Q).
The andpoinrs (30 ppm, or 510 mg/m?) (in the ferus) were omphaiocsie, hemorrhaging with or without

hydrops, retroesophageal right subciavian artery, gall piadder agenesis, fused sternebrae and decrsased

feral bodv weights. The duration adjusted dosage (amortized over 24 hrs expasure, 7 days per wesk, and

respiration rate of $%0 L/kg/day) for the NOEL is 21 mg/kg-day.
re-entry level of 5 ppm, the margin of
hen animal dara is used, an MOS of 100 is

vanr for women of child-bearing age.
.in M(CSs that protect the heaith

Based on the NOEL of 21 mg/kg-day and the exposure at the
safery for human exposure is 4 and is inadequate. Generally, w
considersd adequate. Although teratogenic. endpoints are only rele
the assumption thar all other population subgroups are as sensidve resuits

of ather population subgroups.

Breathing rate - Euman equivalent
Suberoup_ : m*/keg-dav NOEL (pom) MOS
Adult 026 © 21 4

B NT
After structural fumigation, the residents of the houses can potenrizlly be exposed © mecdhyl bromide {or
2 short tarm as it is released from the strucrure and urnishings.

In animal studies, inhaiarion exposure to methyi bromide subchronicaily resuited in dssue degeneration
(Hurre, et al., 1987), lung lesions (Irish. e al., 1540), decreased body and organ weights (American
Biogenics Corp., 1986), reducad ferulicy (American Biogenics Corp., 1986), feral variadons (3ikov, e d.,
1981; Bresiin, er af., 1990), and neurotoxicity and convuisions (Irish, er ai., 1940; Bresiin, er af., 196G;

Sikov, et al., 1981; NTP, 1950).

/kg-day) for neurotoxiciry

The lowest NOEL was 20 ppm (78 mg/m®, adjusted dosage of 12 mg;
2yl tromide for more than ] wesak

(convuision, parssis, and death) observed in rabpirs exposed o merx
avmgsure has ziso been reoored W the monksy

(Sikav, et al., 1981). Neurctoxicity after mechyvi bromede 2x0
(NOEL of 15 mg/kg~day), mouse (NOEL of 3! mg/kg~day), and iz anotaer rabbit study (NCEL of 21

mg/kg-day).

The reproductive study used previousiv in the SLN appiication s 20t sed in this assessment because the
effscts wers not observed uaril after more than 100 days of Teamment T2e re-2ay level is evaluated
based on a shorter duration of axposure for aormal fumigaron 2s comparad 0 subfloor methyi bromide
injection which demonswated: air leveis > 30 2po for up 0 21 Zavys sost T=amgent
Basad on the NOEL of 12 mg/kg-day and the axposure 2t the re-anwy level of 5 vom, the margins of
safaty for human exposure are inadeguare. Again, an MOS of 100 s senerally comsidersd adsquate.

Bt,sathing rare Human aquivajent
Subgroups o= /ka-dav NOEL (mem) MQOS
Adult 0.25 12 z
Chiid .46 ) i
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' A report documenting air monitoring data by the Air Resources Board (ARB) unds

- The air momror:ng for fleid appucauon was conductad ‘o viontersv ccunry, it iown

Larry Neison, Chief 83t Eepruary II, 1992
Medical Toxicology Branca Pacr - :
‘ *  Sacramento

via Keith Pfeifer, Senior Toxicologist ,{u—w :
Health Assassmenr Section ‘ JA
%@ -7, ﬁ M

0 n { Pestici R Nu-mav R. Re‘d
epartment of Pesticide Reguiation Saaff Toxicologist .

Acuts axposurss 10 airborne Methyi Bromide

The pdtenu‘ai heairh eff=cts of airborne methyl bromide was re-evaiuared.

ackground Info ion

er the mandate
of AB1807 was recsived bv Medical Toxicoiogy Branch in November, 1990. Using these cam, a
preiiminary risk assessment was initiaily canducted in Decsmber, 1950. Sased on the toxicological
dara available at the time, an interim NOEL or 90 ppm (6 ar/day; 5 days) eswmbiished in 2 sat
subchronic study (DPR VoL[23-109) was used in che assessment. Iae margin of safety (WCS)
ranged from 104 (child) to 183 (aduit). The toxicslogical darabase has since besz updared.

In a recenrt 2vajuation of .the porenual heaith zazards asscciarad with the labei-approved use for

struccural fumigation, the staff ..s:abhsneq an inhaizrion NOEL to evaluare acute exposurs
scenarios. Consequentiy, the porenrial health hazard associated with the occurrence of meriyl

bromide in the air was re-assessad.

Air monitoring daw

sires and sites
Alr sampies wers 2iso taken after snciosurs

adjacent to the application fieid (off -site). Alr I
fumigation in Stockiom. The resuirs ars ziven 2 fé mmcied Jummary nkie from the AR3

report.

Based on this reporz, the air concsatrations of 1.l sob (Minimum Deracuon Limir, MDL) and 430
ppb were used for assessing the axposures for wn sites and crf-sitas, :espec::vez'y. The 430 ppo
was the average air concenwranion [Or an approximarsiy 2 4-ﬂour ceriod {Sept. 12, 9145 am w0 Sept.
13, 1:15 pm), based on three 3-20ur measursmants Jor itz 3 ar Ssanel farm (67 meter from the
edge of an appiication sire). A summary @bie (AX3 rapory, Tacie 3) of che air measursments al

this site is aiso atrached. Tae highest singie measurament it ke Scccicion sites was 1.6 ppo.

ol These
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Toxjcgigeica] dats
Bliched it 2! to= Tor womaz ga.

The acure inhalaticn NCEL ,Ja_ aszaiziicfed 2T 20 2
values wers calcuiared from the NCEL or I :::,' ‘ez a3y C4) sermr 2 hryday), for devejopmental

effacrs astablished in 2 rzbpir terarciogy suay. q:s MCEL 10 avajuare the risk of women of

-u‘A.: -
- \ 1< 4
e lowest MCS 2mezng 2! soguiarion

child-bearing age will provide the lo zmcog 2! sogpuiarion subgroups. Tne supporting
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wxicaiogical database is presented in grearer derail in the memo from Lori Lim to Larry Neisen
(February 11, 1992) concerning strucrural fumigation. -

Ri crerization
Based on the human NOEL of 2! ppm and the ARB monitoring dara, the margins of safery
(MQSs) for the Monterey county town sites (2ir concenrragon at.the MDL of 1.1 ppb) and sites at
Stockton (highest concentration at 1.6 ppb) are ar least 13,000 and indicate no potential heaith
concern. The MQS for the acuta off-sita exposures at 450 ppb is 47. An MOS of 100, based on 2
NOEL esmbiished in animal studies, is generaily considered adequate. The off-site air
measurament, taken 67 meters from the edge of an applicadon site, represears a realistdc exposure
scenario, since no buffer zone is currenrly required for methyi bromide fieid application.

Reacommendation

Reduction of the air leveis to an equivalencs of 210 ppb for 24 hours would result in an MQS of
100, which is generally considersd adaquarta based on 2 NQEL esmblished in animal studies.

Acltachment



Artachment Summary mbles of ARB's air monitoring report
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