Office of Environmental Health Hazard Assessrnent
George V, Alexeeff, Ph.D., D.A.B.T., Director .

Headquarters « 1001 | Street » Sacramento, Callforma 95814
_ Mailing Address: P.0O. Box 4010 » Sacramenio, California 858124010
\ - { Oakland Office » Mailing Address: 1515 Clay Street, 16" Floor « Oakland, California 94612

© Matthew Rodriguez - ’ ’ : ) i Edmund G, Brown Jr.
~ Becretary for : Governor
Environmental Protection

MEMORANDUM

- TO: Gary T. Patterson, Ph.D., Chief
. Medical Toxicology Branch '
Department of Pesticide Regulatlon
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DATE: '-July 22,2013

SUBJECT: COMMENTS ON THE DRAFT RISK CHARACTERIZATION DOCUMENT
L FOR CARBARYL

The Office of Environmental Health Hazard Assessment (OEHHA) has reviewed the.
draft Risk Characterization Document (RCD) for occupational and ambient air exposure:
to carbaryl, prepared by the Depariment of Pesticide Regulation (DPR), dated July 12,
2012. Our comments are provided in the attachment. OEHHA is providing comments -
on the Exposure Assessment Document for Carbaryl separately. OEHHA reviews. risk
assessments prepared by DPR under the authonty of Food and Agnculture Code
" section 11454 1. :

OEHHA has provided a number of comments on the risk characterization methodology
..and.conclusions of the draft RCD. _These comments and ourrecommendations, .as well
‘as suggested clarifications, additions and corrections, are contained in the attachment.

Thank yo‘u' for providing this draft document for our review. If you have aﬁy questions
regarding OEHHA's comments, please contact Dr., David Ting at (510) 622-3226 or me
at (510) 622-3200. .

Attachment

cc.  David Ting, Ph.D., D.AB.T.
Chief, Pesticide and Food Toxicology Section
Pesticide and Environmental Toxicology Branch
Office of Environmental Health Hazard Assessment

California Environmental Protection Agency

The energy challenge facing California is real. Every Callfornian needs to take immediaté action to reduce energy consumption.
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o OEHHA s Comments on DPR’s Draft
Rlsk Characterization Document for Carbaryl
(Oc_cupatmnal and Bystander Exposures)

u.

~The Office of Environmental Health-Hazard Assessment (OEHHA) is responding to a

request from the Department of Pesticide Regulation (DPR) to comment on the draft
Risk Charactenzatlon Document (RCD) for carbaryl dated Juiy 12, 2012.

OEHHA re\news nsk assessments prepared by DPR under the authority of the Food

and Agrlc:uitural Code Section 11454.1, which requwes OEHHA tfo- conduct smentlﬂc

. peer reviews of. DF’R rlsk assessments

- SUMMARY

The R,Gl was we[i-wntten and- comprehenswe in the presentatlon Gf the toxmologlca[
studnes analysss of weight of evidence, and approaches used to detive the critical
endpomts and paeints of départure (POIS) for the calculation of margl'h of exposure
(MOEs) and cancer risk. It included a-thorough discussion en the Uncertairity ,
associated with endpoint and PODs selection and the associated impact on the risk -
values (MOEs and oncogenic risk). Overall, GEHHA concurs with the' selectionh-of the
. dendpoirits as well 48 the extrapolation methods. The malnij"b Snoern is with
_ the dos response analysis of the'critical studies. -

.. For assessmg inhalation toxmity hazard results from oral tomc:ty studnes were
used'because of inadeguacy in the inhalation toxicity database. - OEHHA finds
L thls approach sclen‘uflcally appropriate.

: -'__rgf-.._For_ass,assmg defma,titgmgliy, the same POD was used for al dura’uons This

- POD was derlved from a subchromc: dermal toxmltv s’tudv OEHHA cencUrs w1th

th’l‘s approach

" For assessmg acuie oral and inhalation toxicity, the POD of 1 milligram per
kilogram-day (mg/kg- day), based on observation of the pregnant rats in a
'developmental neurotoxicity study of Robinson and Broxup {1997}, was selected.
- OEHHA has concerns with this choice because there is sufficient evidence to
support a POD of less than 1 mg/kg- day for the calcutation of: acute oral-and
inhalation MOEs. OEHHA recommends additional data analysis of the clinical
. signs in this study, and of mortality in pup dogs ina developmental toxicity study
~ reported by Immings et al. (1969). :
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CARBARYL

+ Regarding carcmogenlctty R TE T

o - The RCD identified” carbaryl as | carcmogen because carbaryl induces a-
number of différent tuliors ‘in rat and: mouse cancer bioassays. OEHHA
agrees with-the earcinogenigity-identification:

o The combined incidence data for hemanglomas and hemanglosarcomas

~"in male mice were selected for-cancer dose-response analysis using the
multistage cancer model. OEHHA finds these approaches appropriate.

0. For determining acoeptable risk; the-RCD used a benchmark probabmty of

. cancer: @f ong in amiman ag rs used«lay QEP{HA L e

'« Regarding early age suscepttblllty :
o -Forcancer, the RCL did not aggount.for potential-heightenad:sensitivity -
- - -early.in life from exposure to-carcinogéns. OEHHA recommends:the .
‘incorporation of age-sensitivity factors (ASFs).fo-accoant for mcreased
. risk of cancer due fo exposure fo carbaryl during childhood.
o For developmentai toxicity; a POD was not determined for pup mortallty
observed in the study with dogs (Immings et al., 1969). A lowest-, . -
 observed-effect level (LOEL) of 2 mg/kg-day was established. OEHHA is
) ;,;_(;.;;_concernael about: tgdsﬁendpegntmqn' -that. @PQDLw@an cletermiped, may be
- lower than.the: @L’Q gelediad fo MQE calouiations:: Ifthe. data donot :
v SUPPOH:E ‘E@E@@qstgun natior a@,@dﬂiﬁ;@ma@% efts] nty ia;mt@{; sﬁ@uld lqe '
car;sndered o detgrming, ,aoegfablénaxmmsure S _
. Regarding- ~canc.er dose response analyans Lo R
o The PODs, when derived from: ‘benghmark dose- (ﬁMD) amlyﬁ[suand usgd,_ A
in the MOE calculations, were based on.a benchmaik response (BMR) of
ten percent. OEHHA recommends the use of five percent as the BMR
- gspedially for endpoints related toeffectsin the brainy, . -
“o" The fisk of nion-cancer effect from exposire yigs: (va!uated usmg the
- MOE approach and the benchrmark.was.a valiie.of 100 todetermine
acceptablllty of exposure OEHHA agrees with these approaches

R _-_:T_he_axpnsu r&ass&ssmant.secﬁommﬁth R ] Hale
from the draft Exposure ‘Assessiant Document (EAD) The OEHHA"raV. 5t the
EAD is provided ina Separate memo. v,

The RCD addressad the followmg scenarlos : RN

» Workers lnhalatlon and dermai exposures from agncuitural and resldentlal
uses; or - . o S
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Bystanders - inhalation exposure from agricultural and public pest control uses;
s Residents - dermal inhalatlon and oral (toddlers only) exposure from lawn care:
uses;
s ‘Swimmers - oral and dermal exposures in oontamlnated water
> Ambtent air- mhalatlon

The RCD for dletary exposure to carbaryl (DPR 2010" ) was pre\nously re\newed by _
OEHHA (January 29, 2009; OEHHA 2008a). In that review, OEHHA agreed with DPR’
choice of critical studies and toxicological endpoints as the baS[S for aII oarbaryl nsk
. calculations with one exception, the acute POD of 1 mg/kg-day based ‘on decreased
body weight gain and increased cholinergic signs.. OEHHA recommended that DPR
perform BMD extrapolation with several time poirits for change in gaif‘and’ Other +
. endpomts such as plnpolnt puplls or chohnesterase measures and then deolde on, the o
: :.P o

| percent for both quantal and continuous data. The use of a 10 percent -,
se (ChE) |nh|b"t‘ n‘wes justlfied by the Iaok of overt ini

*‘percent may be rhore appropn s;gns L
(page 146), the modelmg result using this BMRwas not used in the“ca
MOEs. OEHHA supports the consideration of 5 percent as the BMR for this endpomt
OEHHA typically uses a 5 percent BMR forthe dose -response anaiys1s ofﬁu‘antsﬂ dﬁ‘fe
(OEHHA 2008) . S

—speel-ﬁlc"-c-oMMENTS‘ -

~ The followmg sections present OEHHA’s comments reiatmg o speol‘ﬁc exposure routes o
- ,Wand»types,of toxmliy e

e o ) e g P . e o

Inhalatlon Tox;clty (Acute, Subchromc and Chromc)

The draft RCD selected the critical no- observed-eﬁect Ievels (NOELs) from oral studles S
to.address inhalation exposure to carbary} due io insufficient inhalation toxicology
information. There were no subchronic or chronic inhalation toxicity studies. There was'
~only one inhalation toxaozty study with rats exposed to carbaryl for three hours at air
conoentratlons ranglng from 1010 65 m:lhgrams per cubic meters (mg/m ) (page 40)

' The draft RCD for dietary exposure was reviewed by OEHHA in 2008, The draft was ﬁn_a!izeci-in 201 0w R e

3 .
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. RGDalso determined an aiternative, POD of 0.25 mg/ka-day for SEI(,%!ht hy;yotogtc, i
e e[mg
N ;of the same study that resu!ted in a LEDy of 0 25 mg/kg-day (page1 087
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CARBARYL '

| (Welnberg, 2008) The iower-bound eﬁectrve dose for BMR of 10% (LEDm) for brain

_ ,chom‘%st%@se inhibition. was.9.81 mg/m (equwalent of 4, 18 mglkg. using a DPR default.
- rat inhalation rate of 0.96 cubic meters per kilogram-day (m *Ikg-day). This study was

considered inadequatg;because the rats were exposed. for.only. 3 hours instead, of 4 -
. hours as recommended under U.S. Environmental Protection. Agﬁnc;y (USEF’, ).,

- guidelines. . DPR used acute oral toxicity data to evaluate acute inhalation exposure -
) ___and chrgmc oral data to evaluate, spbchromc and, chmmc mhalatngn equzﬁures

\»{ S0 vl norceser

Dermal- T‘ofogity (Acute,,-:-: _

Ry T

f .'_.l:gd a, 4-waek dﬁrmal study.;{n rats- ustm ) 2902&) as; thg cntlca[

ifiad LOEL £.50 rq ilkg-day based h bltfpn of brain .
Jnoq;ceﬂ (!E%B? hqlmc—; teras eaota\gitles and a-NQEL of 2 'gnday
Amongt & defmal studies on sy&temic toxicity, it was the only study that was® =

: constde%l_'eqiadeq ate, and waswused for, th& ewaluatmn pg«gacute 5ubchronac,rand

: For the evaluatibn of acute oral and inhalation exposures, DPR identified a POD d'fh1-
-~ mg/kg-day based on weight gain deficits, cholinergic signs, and brain and RBC ChE -

. inhibition observed in pregnant rats at a LOEL of 10 mg/kg-day and.a NOEL of 1 mglkg—_'

" day from a neurodevelopmental rat study by Robinson and Broxup ' ( 19"97) The draft
gait -

mmdence data gatrierad during gestatlon This valus Was derivad fro BMD

19 15

- OEHHA has concerns about (1) tha SiEiigH 5 7 mg/kg-day a8 'the PO Hhd (2) the
_apprqaqh used to determlne the LEDm pf 0 25 mglkg day e :
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DPR chose to use the NOEL (1mg/kg-day) over the LED5(0.25 mg/kg) as the POD 1o
calculate the MOEs because according to thigir evaluation there'is a stranger ' '
expefimental support for the former vaiue-(page 112). In addition, the ievel'was
supportedtby the-three additional acute oral gavage studies-from the:samelaboratory
(Brooks .arid Broxup, 1995a, b; Brooks et al.;1995). Each-of these studies established
choltnergm LOELs at 10 mglkg day, but did not establlsh NOELs (page 144) Fu_rther :
support-¢ame from:-- . B

a) “The rat acute gavage study of Moser (2007) which established an LEDm of’l 1
- mg/kg-baséd on brain ChE inhibition (as well as a second EED; o 0 78 mg/kg
 based on RBC ChE inhibition) in postnatal day 11 animals; and=i+ " L

b) The acute inhalation toxicity study of Weinberg (2008), Wthh estabhshed an

LE‘Dm of 1 18 mg/kg based on bram *ChE mh.-b.'t:en " :

,_.9

gavage: studleswﬁh- on|y*L.EL§estabhshed fer comparlson Brat'n and'RB: ChE”
inhibition data shouid be analyzed using additional, possibly lower’: BRMRs: nsteédd of a
'BMR of 10 percent. In addition, the acute inhalation toxicity study of Wemberg (2008)
was ‘notpraperly: eenducted as stated'in the draft RCD, and therefore “rhls study should
not be ueed to su;srpert a POD of 1 mglkg day Lok SEL R

(?_) Approach ueed *ﬁe‘ determm*e the LED of @ 25=mqlkq-dav

1n the draft RCD "the value of 0.25 mglkg day, as an alternatrve F’.D WS éb‘tal’ﬁed by

. using normalized mean incidence rate for hypotonic gait (Table IlI- 16a page 99). The

: followmg reasoh'was provided for cembmmg the gestatmnal data Set from geetahon day
- 6 (GD8Y: tor gestatlen day 20 (GD 20) AR

' “Because of carbaryl’s propensity for cleerance from the rat system a8 Iess than

24 hours {Struble, 1994) and the-relatively fapid-decarbamylation reaction ({0.5=

40 min (cf.; Cranmer, 1985)), all of the FOB (Functional Observatiorial Bitlery)
tests conducted durmg the gestation per!od Were consrdered to represent

“because it lmp _d that dafa from smgle tesf deys represeni‘ed ﬂuctuafions around a

.5
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- mean.. it remamed possible. that it underestfmated the sensrt;wty of the system (page
' 146)." OEHHA gf;nds no basis.for this: assertion: of: random fluctuation and justification. -
forthe use-of the averageincidence. OEHK. agrees with the latter, point that the use;
of the{m@an Ancidenge-tatas: wou%undergsﬁmate the toxicity of carbaryl oh. eertam day;s
of exprsure:..Examinatiop.of the data in Fable |l-16a.(pages 9940:400).showed « ...
consigtent ;mcre.aaadf incidences-of by
days (GD 12, 15, and 18)for the 1 and 10 mg/kg-day groups. This flnding qf multrpie
occurrences increases the mgmﬂcance of the observed clinical sign. .

A.vl-:

Qéhe 0. zs;éng&gg LnED,w

e e elion s ¢ opt OGN obA T
The draft RCD stataﬁ{ fhe fqijawmg unpertamty au- frounﬁlm
determlnation (page.:lélyﬁ 146 .. -

1 « The Iow Ievel of stat!stfcaj venﬁ!cat:@npf 'the effect emphasmed the poss:bmty
“that slfght hypotomc galt Was not a response fo carbary! exposure at Ieast at™

e o s “Hi-The mt«rmmg&@ff«ﬁhp s[;:ght* ;.:t@*pjﬁ gaif night m .
classrcaﬂy acute response, if deﬁned,,aspwp,, g ,as ampy]ﬂp&a sipg!@
dose.”..."An effect of dosing on sfight hypotonic gait may not have appeared
until GD 9 (i.e. after foyr, applicationskor BL) 12 wﬁemaatatrsiwaﬂy’
significant increase was hoted af 17 mg/kg No ef‘fect‘was dfscemable at 1

,,.3 i mg/lgg QmGD 1 Py ‘-;7_;- R T e L B R P P ST

X "',

- 3 The FOB parameters gbam,g usadqur =th;l§ e\laluatlan-» g classm@drby the =
m vest:gators as “slight” responses (“slight hypotopic gait/; s slight-atayic. gan‘
“slight tremors”). This emphasized the subjectivity of the data since a o
mearsz sslightyeins thﬁhaneiss@f@n@nabsezv@&effbegmamat have.s suffrced
- fopa, n@tfﬁeatmn ar- been« clas,sif’ ed asmoderrat in‘thes »anath S

- igait bémprrsed a. centrally or peﬂpherally-based msponse If centraﬂy~based _
- w oforexample, the, risk represented by-slight hypofonjc. gait. might.t be better -
" characterized by a benchmark response level of 5% rather; than. 1 Q{ 6i(2), The :

- .decision to-dglete.the-top.dose, which-was made in- -order. fo geaerafaﬁa GUve. .

“of appropriate fit added uneertamty smce it :gnored actual data.ga ered in the,___

potonic:gaitifor three consecutive-obsarvation: -
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experlment (3) The choice of the probit function over-other algorithms added S

uncertainty because each algorithm: -generated. different LEDyg and EDm
values; and (4) The decision'to model the data using normalized mean -
incidence rates, which was a consequence of considering all of the FOB tests -
fo be acufe in nature, added uncertainty because itimp!ied that data from
single test days represented fluctuations around a mean. While: thts was

. considered the more likely seenario; it remairied possible that It
underestimated the sensitivity of the system.”

OEHMHA believes that for the evaluation of acute oral and inhalation. exposures, a

- single-day exposure is relevant and would argue against taking an average of the data
collectéd oversix different gestation days (point#2): Effects obeervedfﬁérf G!g and

- GD12 b*ut motor GIS may be expiamed by a hlgher seneltlwty after 516

Cn the corite at the vaildlty ef hypetcin ga"t observatlen (point:
obsewatlon Wais stipported by dsta: shewmg -GthEr dliriical signs s Atpupil
and slight tremor, which may also be-diig 1o effectsion the central ‘n-ervou‘s'systemf'or
cholinesterase mhlbltory effect on the neuromuscular system. OEHHA recommends

* additional @nalysis-of data for riultiple’ chmca“l $igns as presentéd in Table III 163 (page:'f"_f"'
100 under “Slgns”) of the draﬁ RCD o .

.....

OEHHA does not agreé that each ‘BM
dose at BMR6f'10% (ED1y) valiie
model, both statlstlcally ahid by visuali inspection ,
. appropnate POD *The inclusion of results frof othermodels* (e o
BMR values) would have been helpful for this review.

sl pgh 23**' v R Ty Qe =YY 7 ,4 “5 A A rER L iy ‘w-w‘;- R ST SRR ) 1.,‘“;

i‘,g"f.'g'.'»ﬁ Ly

Thus OEHHA beheves that there is sufficient éviderice presented: il he-diaft’ RCDrto o 1 7' | |

_-support a POD lower than 1 mg/kg to evaluate hazards from acute egposures to B
carbaryl. OEHHA recomfrierids additional'ana dat hy ‘
other multipie Sighs*(Robinson‘arid 'Broxtp, 1997) and*evaluating-

gach gestation day independently. For this study and other studies, alte nate BMRS e

other than the default 10 percent (for example, 5 percent as suggested in Point #4)
should be considered before selecting the appropriate POD to address acute" ara"l
tox|c1ty and as a surrogate value for acute mhalatlon toxu:lty

using the GHitic ronic oral LEDm s on -
(Hamadd; 1987y f5m the dne-year chromc‘!daetary dog 'study {(pages 97 ‘1‘12):"‘"‘The only- L

subchronic dietary study availabie (Hamada 1991} had a NOEL (hlghest dose tested) of - - o

7
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- 3.83 mg/kg—dey (5~week page 44) Accefding to the'dreft RCD; this value is

considerably higher than the;critical .acute eral values:(1- mg/kg.or 0.25 mglkg) and DPR -

considered-it. prueien“t do base the seasonal rigk estlmatfon ona value cioser to the
acute~values o VR e DI ERGT,  ees  e is , o

OEHHA egrees WJth 1the use ef the ghromc oral tox:omy study to addrese subohromc oral
exposure, but suggests DPR qenslder QEH HAS. recommenda’ciens {o use.5 percent
BMR for BMD analysis. ‘ L .

Chromc Qral Toxueity ,
31 E e“ H* thar |

The POD ﬁete;: n eJ Jor.chronie, eraj exm‘?ﬁu;e was 0.5+

an LEDyp of 0.5 mgﬂgg d@y\»b@seﬂ@n the hrain ChE: mhlbl’uan reperteehm a Qne~year

chronic dietary dog study (Hamada 1987). This value was used by DPRto'evaluate

the non~cancer nsk frgm annual (ue chromc) @ral exp@surew;QEHHA (20Q9a) has

. N " . A
LT 8 : LT IS S s
! R T L S - A

'. ced i g ; ) fem

o 2 jear ﬁm@m@@?@%@ﬁi@%ﬁ»ﬂl;, y yehlay m@i i 3b) (;..; OFL: (
.mgllggnday, (Femalg) 18,11 gikg-day:far, presence i ra= opiasmi@:
droplets!pngment in; the blad;lereqf both sexes
and ‘ :

. .(3) Mouse 180- day oncogenICIty study by Chuzel (1999) (NOEL 5 2 mg/kg day for |

w- W Lk AL E E\A! i i b e
1 ol L AN '
ey bril-syggests DER.oG Q
£ o L= o
- ARa : ; :
o

percer‘!ﬁf@. Bly

In the draft RCD the genotoxicity database was presented asa summary and in Table

-1t (pages 70-71).. The reader was referred to DPR’s RCD for dletay y.exposure (DPR,.

2010) for more detailed information. Carbaryl was considered a potential genotoxic

compoundfbeqa%% of posntwe ,regults for. genotoxicity.in one of flve gene.mutation .

studies, fo

i-chromosomal, .aberraf[ons stidies and two, af. four DNAdamages
studies ( it

: T.éfll"',:l'd) T‘w,o ‘metabblites of qarbaryl mtrpcarbaryl and 1-naphthal, were.
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reported to show seme. genotomc actlwty (page 114) No new: data were presented in
this draft RCD :

OEHHA cencurs: wrth DPR’s determrnatlon that: earbaryl is petent:aliy genotoxrc _This
section should-be upda‘ced with new mformatron |f any, relevant to the genotoxlolty -of
carbaryl ' -

Oncogenlclty

DPR cenoluded that cerbaryl was carcmogemc because rt rnduced a number of dlfferent
tumors T i ecancer bloassays ThrsL dnclueion wasvb sed-on-the same

exposure to carbaryl for two years (Hamada 1993b~;‘~'fabie Ill“ﬁc page»63) The

database presented was the same as that in the dletary_ RCD (DPR 2010). There was o

| recalculated usmg hUman equrvaient doses in the muitlstage-cancer model While T

OEHHA agrees with the approach there appeared to be an error ln the conversmn
factorsed foi Cafvetifig mouse- “irfternal dose§of U 14573 1451

- mg/kg-déy-to Hiumian doses of 0, 2.12; 21:02"and 1 79:85 Mghkg:d:
Accordmg to the equatlon on page 116 a conversion, fasorgroT!

h‘ repor’ted human ot
-&raftR

i3y
&I‘Iy meastifed ot estimated:

feifedto asr"systemrc” deses

part— per*millloﬁ (pﬁm) Values were coﬁverted to
~helpful to clanfy this | issue. .

T i:: -
studi _fcarbaryl in the Reproductwe Te X oﬂ;y sectisn (pages 73 “to JF 8)
- human eprdemroleg:c studies conducted wrth carbaryl workers in factory and those
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COMMENTS ON THE:DRAFT RISK CHARACTERIZATION DOCUMENT FOR" .
CARBARYL -

exposed as aresult of cazbaryl.use in farms were descrlbed The reﬁults showed that
carbaryl exposure was associated with increased spermatogenic toxicity (Wyrobgk-et. -
al., 1981), sperm chromosomal aberrations and DNA damage (Xia et al. 2005), and
mrscarrlagesﬁ(SaVItzﬂe;t alis1987)s: However;dhe-exposureslevels:of the workers- were |
not raported:bythe studies;: Thissegtior alsg discussed.the resultsafa. ngeﬁerwatmn
reproductive toxicity study with rats and repeated exposure studies conducted with rats
and gerbil (pages 78 to 87). As summarized in Table [I-13 (page 88), reproduchve
toxicity of carbaryl at the LOEL included: increased second generation (F2) pup _-
mortality (Tyl et al., 2001), decreased sperm motility (Shtenberg and. Rybakova; 1969)
chenges: in {tes,tmma; -epzymeilevels,. sperm andtesticular-histopathology (Pant et al.,.
1995): speymeabhopmalitiss (deoreased sperm coumt.and-matility; abnormal sperm)
(Pant et al;.1996); and degreaséd number of livebern. pups,. pup.suvival, and weapin
weight (Cotl s:etal; 1971): The lowest. NOEL was [essfthan 7- mg/kg«dayhfar effects |n
sperm (Sh;emberg anel;RybAakqva, 1:96&) Ty A ohad T

(TS nsten RN : g
The Developmental Toxlmty sectlon descrlbed studtes wzth reﬁultsfan,dgvgh@%manﬁal
. toxnclty in severa! Iaboratory ammals (rats rabblts mrce and beagle dogs

' IRE
2 mg/kg*!;!ayfm mCteasE
T19B9). -t et e

Based on re;ﬁults ffrgmzthe;rewawgd stu@iges,;the d,raft RGD ;;Qnalugedftha; expesure to
carbaryl can pqﬂ tgat!y lead:9, repr@ductwe and- developme' al, @qqi‘ty (page 156) ':", |

| (Ig-g_thiswsenduwgm S e

the results @f the-; twm devéle__
al..1969; Smalley. et al.; 1968} (page-
. beagla @egsﬁwageaexpofs&qt ycabaryl
. % . il v a

brarchyanalhia, soas

ental taxmity studles conduata ‘ dggﬁ {Lcnmmg&s.et
: 44),.. In the. Smalley-et al, stu,ciy Gt
, fo Pt

ajp}LPS ] RIJUE%;,' @k@l@t@ oime I{;‘@xfaj ) |

thoracuc«f@%ﬁg‘;&e'q@;g |
liver development, and superfluous,phalanges) were reported, . The LQE.II angNOEL™ .
were 8.25 mg/kg -day and 3.12 mg/kg-day, respectlvely e R _1__f1.€;;l1t“,,i

No developmental toxicity NOEL was established for the second develepmental toxmty
study conducted in dogs (Immings et al., 1969). Pregnant Beagle Yogs were giver”
carbaryl (0, 2, 5 or 12.5 mg/kg-day) in the diet from GD 1, contmulng through weanmg
at 6 weeks' ef age; ‘No tréatmishitrélatad’ Haternal-affects W

| maternal NDEL was es?tab[ished at greater than T 2;’5j .ng

rday F’Gr the up

'10,

956) :Pregmam
RAGD 62)0- o

wefe'sbsefied: ch@ e
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- significant findings included increased stillbomn and pup death (Table Ill-14). The LOEL
 was:established at 2 mg/kg-day for non-statistically significant increase in stillbirths at-
that dose. The draft RCD noted that “on a per-litter basis, statistical significance was
achreved only at the mid dose, though the incidences at the low and-high doses were
suggestive of an effect.” Furthermore, increased pup death (on peripup;basis)at-
weaning-was statistically significant for all doses (page 95). At 2 mg/kg-day, the -

- percentages of pup-deaths were 36 to 40 percent, compared 10 12 ;percent for the

control

OEHHA supports DPR’s consideration of results from the dog studles for. POD

determination. However, OEHHA: suggests that a POD also be determmed for - :

. mcreased pup mortality from the tmmings et al. (1969) study.  This POD would be _
__,___compared to other PODs of the same exposure route and duration-1o insure that the--

selected POD for MOE calculations would be protectlve of the reproductrve and '

’ develepmental toxrcrty from carbaryl exposure : :

_'Developmen‘tal NeurotOxlclty

dose group (page 98) DPR ceneldered ‘the changes in braln merphem ed ‘
- the effeprrng inconsistent irv degree and direction, and therefore: estailrehed G*mglkg~ .
day as the NOEL for developmental effects. - STRLET B TS L

OEHHA disagrees with DPR'’s analysis of the bra:n morphometry data Betause ofthe.

morphological and physiclogical differences, different brain regions or different genders
shouid fiot*he expected to-react to a toxicant in the same degree of. direction: The:’
bilateral decrease in the size of the forebrain (line A) in first generatioh, (F1) malé"aduits

andthe bitateral decrease in cerebellar length (line FY in F 1 Temale pUps &ré naicative
- of adverse effects of carbary! on brain development. The appropiiaté-LOEL is10--
- mg/kgs iy for the toxicityin the offspririg, and the appropriate NOEL st 'mglkg day
- USEPAdIso-identified 10 mg/kguday as-a LOAEL based on alterations’ih-brain-
: morphometrrc measurements’in the Health Effects Division Chepter ‘of the
_ Reregistration Eligibility Decision Document for carbaryl (USEPA, 2007).

' Pre- and Post-natal ‘Sensitivity

11
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DPR did net apply any addlttonal unser’taint‘y faetsr ﬁar potent:ai lncreased sansltwlty»@f - .
infantszand. children to:carbaryl in. the previous distary assessment (DPR, 2010) or this

draft non-dietary rlgk%asaessmentf' iin:both-docurnents; the rationale given was- because :

the acuter scrmlamMEL of tmglkgstay was:similar.in:magnitude fothe.POD.of 1.1 . .

mg/kg- dayﬁ@va{@pg. YSEPA-(page. 156} The USERA-POD vas: based on: bram
cholinesterase inhibition of young:rats-(postnatal day:] 1:1afs) Moser, 2007y and. thus
the sensitivity of young children had been taken into account (USEPA, 2007).

However, this draft RCD appeared to suggest that an additional UF is needed. On
page 158, itwas stated that “Based-ondhe.analysis provided.in DPRsdietar:.. . .-
assessmentofcarbaivl (BRR 2040);whichishowed-MOES of fess than 100 for-three- -
infant or ege 1-2.year subpcpulaﬂpns, it *appeared that the extra 10 fold factor shouid
he cons‘ldared (page 1 58) TR R R

In the rewew of the dtetary RCD (DPR 2010) OEHHA*supp@rteei BF’R’s declsmn n@t to s

‘apply an additional uncertainty factor fo the MOE threshold of 100 for determining:

acceptable exposure, but recommended further investigation;of the developinental, - -~
eﬁ’ects observed in-other stud|es parttcularly in the dog (OEHHA 2009a) In this draft

nty'fact‘cii--»;;:ay naed to be conmdered fo. accahrit férthe fact that th,-- Glyonly .
: estabhshedaLOEL S T L

' Aggregate Exposure 'I?oximity-—-"""":*""."'"f“ e

usmg the reclprocal e0f the_;sum of 4; ' ecmrqcals of. the;aerma], :nhalaﬁon, and Qrai

MOE values o RE R
MOEtotal = 1 f[(“MOEdarmal) (1/MOEInhalatlon)+(1/MOEoral)]
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Since the endpoints for the PODs were all based on chollnesterase inhibition, OEHHA ~

considers the use of the total MOE equation appropriate. However, rationale should be -

provided as to why dietary exposure was not considered-in the aggregate-exposure for
adult bystanders when thls human receptor is used to represent the general publlc

Dietary exposure was also not mcluded in the estlmatlon of oncegenre nsk fcr aIl human
receptors. The aggregate oncogenic risk was calculated only forthe handlers, and’it*

was the sum of risks from dermal and inhalation exposures (pages 13 1'34) The draft
RCD-stated that dietary risk was net added because the risk of 2:9x107
exceeds'the acceptable level cf 10 (page 134 Table IV-7a, footnet d)"' o

=L.»-Elt.l.,

' OEHHA agrees wrth using the total cancer risk approach to calculate aggregate llfetlme
exposures. However, the decision of whether to include the dietary component fcr the
llfetlme aggregate rrsk sheuld be based on the probabllrty ef llfetlme expost r*e to. o

(> 1l by the chetary reute R

, Margms ef Exposure and Ohcogemc Rlsk

Fot: hen cancer hazard, the calculated MOEs fora smgle route and aggregate ;

exposures were compared to a value of 100, which DPR considered to be protectlve of * S

human health, This value refiected the default assumptsons that Q)] humans could be
10-fold-more sensrtwe than arifmals and (2) that a 10—fold range of sen*sr y
W|thm a human pepulatlen (page 130)

OEMHA concurs withthe use of a:MIOE of 100 as the threshold-to évalua
health.Tigks, pending the additiSRAl cohsideration of the Tetal isHality: data i‘n the dcg
study (dlscussed under Pre— and Post-natal Sensm\nty in this dccument) .

For ca:j“""er rlsk ‘DPR calculated llfet|me expcsures only for wOrkers
inhalation‘routes) and for adult bystanders {inhalation route). ‘DPR i

__one in a million for evaluating canceér risk. OEHHA concurs With the 'use of thls level te

evaluate cancer FISk However OEHHA recommends that cancer rtsk Rot

 pe ISTE
OEHHA seggests the tse ef age-specrf:c mhalatlen rates and ASFs “(DEHHA 2@091:)) ln
* the calculation of lifetime mhalatlon exposure and cancer risk, respectlvely

13-
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| Edrterial Comments

J

' Alistof. taues wou[d be helpful for thereaders

u’f e AR Dpiemtn o i""“ .

The lnformatlon about the dlfferent exposure scenarios addressed in the draft RCD is

not gensistantwith the-actualscenarios-evaluatediindhe idocument and-it-needs to be
revised t:dn vadous:sectionstin the-documant differentiscenariosavege indicated, for .
exampie: 1) the ditle: page;lndpajeeweqcupaf@nel and:hystander exposures ae .
addressed;:2).the [fitisdaction sectivn onpage 149:isted: decupational:: b‘ystencier;rend
ambient scenarios;-and-3)the secord: paragraphi.of the RiskAppraisalsection (page-.
144) stated that the dietary exposure of both workers and the generai pubilc to carbaryl
Wouldnbﬁ d@,sgrlb@}dt Teibooed fj. [T R S S S T S "-{fi RN S A :;‘:.:a’.'-:- I

- n"! ‘w -
g

Summary emel Hazard Idenilflcatlon‘eeetienea ;H; weuld be: helprfui i@ have e telqie
~ summarizing the-critical-studies:;RODs and,endpointsused forthe MOE an encogemcr

risk caiculations in this section instead of at the end of the document (T:ab‘!e VIM page

: 164) as part of the reference dose and concentratlon presentatlon
T Fi v§ s SO 6 et Ty

Page 41 Sec’uon I, Tcxlcology Profile: The summary table for acute toxmrty is mtssmg

By

Page 42, Peragreph*i Accerdr:mga;;e%peragrap-,-.~ ; G NQEL:
summanzed in Table II-8." These values are actual[yeummerlzed ‘ins’

Table HI TG

PageA&? The date in Mpser (20;07
116&»2123 2010) Theereaul i

) have been publrehed in. Toxrcolegleal Sc::enoes 114

’ yer Tebl 'al;lp- :

!Ja’"ﬁ‘ka ;«r.xl de i“Q{ﬁQU i ;
Page 87, Raregraeh@f eeﬁ—eeemde provided betue
“NOEL and.LOEL:valuesin labgrafory. animal, studies on the.
Cal’bary

Q ! ﬁ .‘
'roduet eetox{eiw of

S ,4,, f

Page 95: In the table superscnpte 3 and 4 shouid be c aﬂnd d

14

Pages 45 ang 69 Apcordrng tq the text the systemje«NOEL.fert.tm suﬂbohron;c dermal _
.o, 2 .‘:

;,r;eubehreme temcrty and lchrerue toxitity: study was: erowded en: page

and the. statement above.so thatthe, tltle}appgeere@,,en the, tdpef the tqb]_ S "
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Page 98, Paragraph 3, the paragraph below “F1 adults. There were no clear effeets of
carbaryl in the F4 adults ‘which begins with, “The LOEL determination for maternai
effects... At 10 mg/kg, very clear body werght gain decrements, RBC andBrain - -
cholinesterase inhibition.. ' appears to be referring to Fo adults instead of Fy adults
becatise there was ‘no. clear effects of carbarylinthe F1 adult” as mentiened' above.
Therefore there '?hould be a:space betweer the desorlptlon of F1 adu]t and the -

'foliowrng paragraph wh|oh should be-tifled: Conclusmn

Pages 99-1 00 in Table fll-16a: There seems to be an error in the lncrdence for “Slgns
for the: gd20 1. 0 mgjkg group i |s lower (10!26) than that (1 1/26) for hypetonlc galt

number of ammals Wlth one or more S|gns

7 Page 100, footnote d: The :ncldences appeared to be for animals with one ormmore L
srgns not only those with “more than one sign” as indicated in this footnote. Sl gl

Page 13’] Para rarih 1 Ilne 2; Thls hne reads ‘”’hazard mdex appio "ch”(fd'dt’r‘iote c, “
Table xxxg) " Please clarlfy which table is being referred to by Table &g, Also,

location of Ta xh on Ime 11 needs to be |dent|ﬂed

Pages 1311 | ng of the tables XXXG, xxxh X®Xe.
- Page 134 ‘fo tno
- as “Total R/I.E

S

: “Hazard‘lrrdex as wntten in the footnote

F’age 134 footnote d Aggregate oncogenlc nsk was the sum”, not “product” as written
in tootnote R

T "'e.-_equatlon used to calcu!ate the aggregate MOE rs referred to
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Page 158 Paragraph 4 iine 3, Whtgh table is belng referred to by

“Table xxxl”

m_/mg/hr” shouid be: msll;glhr” C

);. The dﬁ%@npﬂm below ,L,@s-:
Thismote appeats:to.be.a-typographical eror.

Page 179 {Apm@nazxw
gait data in males.(top dose deleted);:

- since the titie of this Appendix 1, “Benchmark-dose: axtr,apajatmn forcinduntgah of shght .

hypotonic galt in pregnant Sprague~—Dawley rat” is for females (not male)

R AT 3 aroe BT aBY 1 eloeT i

_ References' The I'\, e ep hd @ange (1098):i 1s mgtm th lists Some Qf_th&z .
refere‘n@esﬂllsted,.waer;e mtep tegl |n the R{}!, (f@rr %amp ,ewafr@n;;gn and, J@nes 1939)

R 1 S RO

B W T
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	P.O. Box4015 .Sacramento, .California 95812-4015 .
	FROM: .Anna M. Fan, Ph.D., Chief VJrf}f.d,,,;t;, Y V~~ .Pesticide and Environmental Toxic~logy Branch .1515 Clay Street, 16h Floor .Oakland, California 94612 .
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	DATE: .July 22, 2013 
	SUBJECT: .COMMENTS ON THE DRAFT RISK CHARACTERIZATION. DOCUMENT FOR CARBARYL 
	The Office of Environmental Health Hazard Assessment (OEHHA) has reviewed the draft Risk Characterization Document (RCD) for occupational and .ambient air exposure to carbaryl, prepared by the Department of Pesticide Regulation (DPR), dated July 12, 2012. Our comments are provided in the attachment. OEHHA is providing comments on the Exposure Assessment Document for Carbary! separately. OEHHA reviews. risk assessments prepared by DPR under the authority of Food and Agriculture Code section 11454.1. 
	OEHHA has provided a number of comments on the risk characterization methodology ...RCD....Tl::le.se..comments.andour.r-ecomme.ndations, .as.well .as suggested clarifications, additions and corrections, are contained in the attachment. .
	.and.concl.usionso:t:.the.dr.aft 

	Thank you for providing this draft document for our review. If you have any questions regarding OEHHA's comments, please contact Dr. David Ting at (510) 622-3226 or me at (5'.10) 622-3200. 
	Attachment 
	cc: .David Ting, Ph.D., D.A.B.T. .Chief, Pesticide and Food Toxicology Section .Pesticide and Environmental Toxicology Branch .Office of Environmental Health Hazard Assessment .
	California Environmental Protection Agency 
	The energy challenge facing California is real. Ev_ery Calltomian needs to take immediate .action to reduce en.er:gy consumption. 
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	OEHHA's Comments on DPR's Draft 
	OEHHA's Comments on DPR's Draft 
	Risk Characterization-Document for Cat'JJary/ 

	(Occupational andBystander Exposures) 
	(Occupational andBystander Exposures) 
	The Office of Environmental Health·Hazard Assessment (OEHHA) is ,responding to a 
	request from the Department of Pesticide Regulation (DPR) to commeint on the draft 
	Risk Characterization Document (RCD) for carbaryl dated July 12, 2012. 
	OEHHJ!.. re"(iews risk assessments prepared by DPR under the authority_ of the Food 
	and Agr.icu ltural Code Section 11454.1, which requires OEHHA to conduct scientific 
	peer reviews of DPR risk assessments. 
	·.,:'':, 

	SUMMARY 
	SUMMARY 
	Ihe.RCD was well~written and comprehensive in the presentation .efthe toxicological studi€ls, analysis of weight of evidence, and approaches used to derive th'e critical enc!pqihts ahd P'oints of departure (PDDs)"for the calculation ofrr\argif:!,i;;,()fexposure (MOEs) and cancerrisk. It included a therough discussion on the •.wnc;;ertainty associated with endpoint and PODs selection and the associated impact on the risk values (MOEs and oncogenic risk). Overall, OEHHA concurs with th@ s'ele6fioh ofthe st1JC
	.. .For assessing inhalation toxicity hazard, results from oral toxicity studies were used because of inadequacy in ·the inhalation toxicity database. GEHHA finds this approach scientifically appropriate. · 
	.. • . Ear.ass.es.sing dennal±o.xiciiy,JbJ'l.J>.amePOD_wa.s_u.sadfo.LalLdwrfillons. This_ _ _.. _____________ 'PbD was Eferived from a subchronic dermal toxicitY-_st1,Lc:jy~QE:HH:Ac0n~Wtb_________ _ · ~this approach. · · 
	• .For assessing acute oral and inhalation toxicity, the POD of 1 milligram per kil.ogrca1:ri.day (mg/kg~day), bas.ed on observation of the pregriantratsjn .a . developmental neurotoxicity study of Robinson and Broxup ( 19f]7)', was selected. OEHHA has concerns with this choice because there is sufficient evidence to support a POD of less than 1 mg/kg-day for the calculation 1ofacute oral <lnd inhalation MOEs. OEHHA recommends additional data analysis of the clinical si_gns inthis study, and of mortality in
	COMMENTS ON THE DRAFT RISK CHARACTERIZATION DOCUMENT FOR CARBARYL 
	• .Regarding carcinogenicity:. . . .· . . 
	o .The RCD identified carbaryl as a carcihogen because carbaryl induces a number of dlfferent·tUitiors in rat and mouse cancer bloassays. OEHHA agrees withthe :©ar.oirtoger:ricity. iCller.lti.fication·, . 
	o .The RCD identified carbaryl as a carcihogen because carbaryl induces a number of dlfferent·tUitiors in rat and mouse cancer bloassays. OEHHA agrees withthe :©ar.oirtoger:ricity. iCller.lti.fication·, . 
	o .The RCD identified carbaryl as a carcihogen because carbaryl induces a number of dlfferent·tUitiors in rat and mouse cancer bloassays. OEHHA agrees withthe :©ar.oirtoger:ricity. iCller.lti.fication·, . 

	o .The combined incidence data for hemangiomas and hemangiosarcomas · in male mice were selected for cancer dose-response analysis using the multistage cancer model. OEHHA finds these approaches appropriate. 
	o .The combined incidence data for hemangiomas and hemangiosarcomas · in male mice were selected for cancer dose-response analysis using the multistage cancer model. OEHHA finds these approaches appropriate. 


	. o .For <;leterrnining acceptablerisk,; theR(lID used a. benchmark probability of cancer:;Q!'.cm1e .in a·.mH!ion.,aa1ts.1:1~citbyOEi·RlHA; ··. " · ·· 
	• .Regarding early age susceptibility: •• o For.c;ancer, the RCQ,did t<1ot apcoJJnt.for potential·l:leig•fitteried;s.emsitivity. 
	·early in life from exposure ts earoinogens. OEHHA recommends· the incorporation of age-sensitivity ·facfors ..(AS.Fs),foaccount ~or:i111creased risk of cancer due to exposure to carbaryl during childhood. 
	o .For developmental toxicity, a POD was not determined for pup mortality observed in the study with dogs (lmmings et al., 1969). A lowest-.... observed-effect level (LOEL) of2mg/kg-da:y was established. OEHHA is 
	·...·be lower ttlai;i,$!1,§liRc,;:>[{., $$1a~d·ff!ro:~q~ gEiilo.ul;atiorn.!?" lfi;vme dl\lta ci.~sr,iot . ·j ••, '.;S_U~f?@ft!@<i,Gfllfcq~~-i!:l~lJ!O!Jli,f;6'~ifl~JJ1j1if!!~h1;1!!!,'1~~EJjFJ~ 1i!Jl'lt@r1 ~BO.LIlq qeconsid.ered :t:o deter,ttihJ'~,ac!1J~J!ital~:J0:6*J!ids:w,r.e.1~ . : . .. ..• ·. . · ·· 
	CO.IJFflflile.@.~~el:!JtJifl,filf;l(ttB§>it;tt~§lr~~~t~fil,GM;>,,w@E?P1nl~tep,(o]iljp@!'Jt.may 

	~··: .,,-::: :~· ·;,·-' ,__ ,'. 
	'" ..:::, ' .. ' . ,,.,., !' '. 

	• R.egardli;i9 [io[,i,cancer·dt>!jlerasponseanaly~is: . . ·' ·..·... 
	o .-:r:1:1~, fl©,~wrn~h :'!lecr(Vad frql)\'I ,~enPi~ma*•dq!le (BMO~~111~ly,sl!l:,E1n4 USE/.t:l; · in the MOE calculations, wer~,)\l~t?~~ on.a b~rqhmairtkre1>PO.l1S\:!(til,MR) of ten percent. OEHHA recommends the use of five percent as the BMR, .f!si;t~ci?ll1["f9r.eQ~l'./1?Jdt~,~e:!li'1fetjAq{}ffevtfl\Ji;i.ji,h~d?G~iD1, ,, : ,.,: , . ·. · 
	1 

	0. .the risk,o,fll!.0n"cance~efl!eotfro:m.exp6au(~,'1fll>':E!\f,81uate,i,d ~~ing the 
	MOE app.r?·ach and the benchrriairK.w~s-:,~·¥~M~:C\lf:tA9,to,4ei!e11f!:1ine acceptab1l1ty of exposure. OEHHA agree$ With these approaches. 
	:·. ? /_!;:~·-: -,,.~·: },-__ .'..-'..'i.:--i:~,.-:~:__~---,:0:2:-..J·:~.:·,_-~-~_.-,::·:·-:; -' ' (":": :._ ··:· _..,(1 ~~-0·,::;.' ....;·· __ ; . 
	...... .. _ _._TbeflXP:Cl~Hr~... oi~;e,~JJ;1Ell'.1~~9f_i~~.;9,f-4,~1~.ffnaflt-lg,Cl?r$!~~f~l¥-~\.!~~~1J.~~:tff(~r.~~tiGn--.from the draft Exposure Assessment Document {EAD) .. Tfie OEHHA r.eVJ~Y'/pf .tlj.e draft EAD is provided in a separate memo. 
	GBN.ERAL COMMENT~.·. 
	" 
	·,·_" 
	. ·'.i ..·' -.,, _, •... . !; The RG[),,~d(:lressed the following scenarios:. 
	.. 

	• W9rkers -inhalation and dermal exposures froll').agrioultural and r,esidential uses; 
	COMMENTS ON THE DRAFT RISK CHARACTERIZATION DOCUMENT FOR CARBARYL 
	• .
	• .
	• .
	Bystanders -inhalation exposure from agricultural and public pest control uses; 

	• .
	• .
	Residents -dermal, inh.alation, and oral (toddlers only) 'exposure from lawn care uses; 

	• .
	• .
	'SWir;nmers -oral and dermal exposures in contaminated water; 

	• .
	• .
	Ambient air-inhalation 


	The RCD for dietary exposure to carbaryl (DPR, 2010) was previously reviewed by OEHHA (January 29, 2009; OEHHA 2009a). In that review, OEHHA agreed with QPR's . choice of critical studies ahd toxicological endpoints as the basis for all carharyl risk . calculations with one exception, the acute POD of 1 mg/l<g-day'hased on'd~cr.eEisl¥d body weight gain and increased cholinergic signs. OEHHA recqmrnenped thi:it OP.R perform BMD extrapolation with several time points for change in glii:ifa'r\d;cifr\ef ' '· en
	1
	1

	-.~i·::_:,·,,:.,'.e .;·,,, q--\1.'~'~~-· ~,,,·;· r;--> ,: 
	,,. ; ' .. ', . " .. ._ ,, 

	For the eridjj'oints analyzed by 'B~b in the draft RCD, all BMR·we,£~ ~~!;pdw~~~}'.~at}'b .•.. percent for both quanta! and continuous data. The use of a 10 perc\'ilrltBMR':fdrbram cholinesterase (ChE) inhibition wasjustified ~y the lack of overt clinic;.cil signs and .. , 
	1

	histoipa!Yq,l~@X· as,oiscuS,~~cfi~::~C)~fonic toxf~itYstudy, revierWJ~~~~~tJ'tl!)'!!~t!il~.PfR· . suggested'fljata lower BMH of 5'percent maybe mare appropn9tefgr chphnsJ.g!c.s1gn~ ··. (page 146), the motjeling result using this BMRwas not used in thettalctllafion '&f 'ther .. 
	MOEs. OEHHA supports the consideration of 5 percent as the BMR fqr this !:'lJJdpoint.. 
	OEHHA typically uses a 5 percent BMR for the dose-response analys'fs'CJPqUah'tal:d~'M·'" 
	(OEHJ-16, ~9Q?). . .. ." , . ,, ., , , 
	The draft RCD for dietary exposure was reviewed by OEHHA in 2009. The draft was finalized in 2010. 
	1 


	SPEQIFIC COMMENTS 
	SPEQIFIC COMMENTS 
	The folfowil')g s.!'lctions present OEHHA's comments relating to sp¢cific exp8~ure routes . and'iy.pes.Ol:toxiciiy.__ . ______ ... __ ----~---~ ... · · · · . . 
	lnhal!Jfion Toxic.ify (Acute, CJtrOl'JiC) 
	Su.bchr()nic,.an(! 

	. ' -. --.--'' -· 
	The draft RCD selected the critical no-observedceffect levels (NOELs) frbmoral studies 
	to.address inhalation eiqaosure to .carbaryl due .to .insufficient inhalation toxicology 
	information. There were no subchronic or chronic inhalation toxicity studies. There was 
	only one inhalation toxicity study with rats exposed to carbaryl for three hours at air 
	3
	concentrations ranging from 10to 65 milligrams pe.rcubic mete.rs (rl'jl.g/m) {pcig~:1Pl · 
	(: (~: 
	COMMENTS. ON THE,DRAFTH;ISK CH,l\R;A.C:,fERl?A:Tl!;l,N DOCUfl!)EiNTfOR CARBARYL . 
	(We!11beffg, 200.8}. T~e lower-bound eff~ctive.dose for BM~ of 1,0% (~ED10)for brain ChQJtr,t,~t~~~S~ 1nhibit1,~n ~<il,S 9.81 i;i:tgAn:t..,eq~.Lvalef'.!t \)if.~,;(~ lllgl~g using a. Of'~ default rat inhalation rate of 0.96 cubic meters per kilogram-day (m/kg-day). This. stugy,w;:1s considered inadequatf!,~.eoaµ,sethe rats, wereexp~ed,faronly,~.hours insti?a'Lqf 4 hours as recommended under U.S. Environmental Protection:ft~~99M ~u,BgP;fl..).. guidelines. DPR used acute oral toxicity data to evaluate acute in
	3
	exp~~)J,r.es

	--_,--, -,---.-' \ -" _, -' --. -' ' -. . . -' . ' •,· ,,_.-,, :.. -' -~-: ',,,_. . ' 
	OEH~~c&ici.ifs~VMftAl1e r~asp.. :~toi,fci for.the ~se ·J't~rioxiQlf'.S: (fe~Lor ····· 
	asse' '}f' I 'it:i'tiatatr ''7tdi<I we·rn't~~~ r,"'s~'. ' .. ·~'·· '. ,,,o/, :· 'Cl ... ,)t_JUj, ~., ..·· . ' 
	18

	_88\Jl~." ••.;$; • ,\J,1\,,,,,,,(9, ~hu-;~:t\Q~ • .. • . ,. : '' ·:ii, '•"; ·-« :r. , · •. 
	Derm~i'1Pq~1,~l~",(~~iLJt~:.~:µ~p~:~~-ri'J~, ~p.a'~~~~~iaj"..:·· :'••c' r .•.•• /! : •. , , . 
	--(~':; rtr-: e.;;il";>-,.:· ;<: ... "':-· ·-" _ ,:-<· --1--.-'. ,; -:-:-: -~-:. -~ ;~ • __ · . 
	-·-4,yv.~,E;* c:!!ar.m.~1 ..~~YP¥1i~· r?t~, \4HS:~,Qf;?RQ~fi')1(:1,S.:t~~.::,C[J,fLgaJ, •. . study. If 1d~r:t~tfl€/~,ca.: l.Q.\=ikgf1pg ,'71~ffe.Qc-:da¥; :ffa!~~.s>OJh~,,9p~~JY,~~ ~ffip[bl~JP~ q,f,~f:atnand FArl't!;iJ0Qrl1.oe!l(iR.J3.i.c~ .!1Pt1l-'ftl1p$:and~·,@QSL fJ.f·?;Oq:r,1.al,·~.9.,.day" ,.
	This<EJr~~:llfiQ,:~f?l,S;Qi~~.fl 
	qljr1[u:\~fi.tE1lr..@s.Et

	1
	AmoWrtlie airm'al stul:ff~~=r·ari'systemic'tox!Clfy,.if was'frie o'rlly st'u~y'trim\vas' . . -c~n~iP.~l:e"9i1t4'f1RH~t~· ~~~~ fcpr-, theJ~l«!l~atio,n~Rt1~c9~e,J?u~ehronii;,,~f!d _· c ro,i;i~9~tU1j'l,l,~nP,f\~~r~~ _ . '"' &.'''" . , ,, .;. ·"'u' :;' 'b)ilfl·•i~ .. •::·~· ::> .•. 
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	OE~~f}~),~~~~t·~JffiN~~~t··.., ' ..• ti~~J~~Jk~k,fl)~;4~~.4¥lc?n~~~~t~;~t~1·.~~~fr,&~?~;~.···.
	OE~~f}~),~~~~t·~JffiN~~~t··.., ' ..• ti~~J~~Jk~k,fl)~;4~~.4¥lc?n~~~~t~;~t~1·.~~~fr,&~?~;~.···.
	an~,Agt~~1,q,,~!l1~q:\~I;~¥~fir~. . , . r,~~~X~··xtl1i!ilbi~, §U~~~,tlil :!-l!iim~i~ryl~.fl~a!~f,1s,to•. f.or ·i .~~ q~l9_µJa*m.. 't , ::.~· ,,, ,1 , ,,, .:· , • : ••··· 
	bel:!El.t,"'1h,~~Rl~r1z<;,tPJ'l,f.Oq 

	Figure
	For the evaluation of acute oral and inhalation exposures, DPR identified a POD of 1 
	mg/kg-day based on weight gain deficits, cholinergic signs, and brain a,nd RBC ChE ­
	inhibition observed in pregnant rats at a LOEL of 10 mg/kg-day ang~J>!Q..Elpf 1 mg/kg­
	day from a neurodevelopmental rat study by Robinson and Broxup (1'9'97): The draft Rq,q•,~11>q; .gr!J:~rmjp~,d..?Jr.ialtE1rQ~~l{~. PQ,P,of, O,?.5 .rngJ~a~g~yJor,~!!!;lh.t.b'lfi!2tPnii;.~_ai.tincidence~a!:ltaga'ttretei:l'durlnl;l·~~s1~tror1:· rlils value waso~rKfet:ll'ro'ri(f{~\ll)'Ptiti1P?l.~liJ)g, ·of the same study that resulted in a LED10 of 0.25 mg/kg-day (page108). · 
	OEHHA has concerns about (1) t~~'~gil4'bi1JN'8t 1iWig7Rh~d~fa§'tfiffi.6!5's'llci\i) the ­ape;~~\;,~ ~~dJ9 .9eterrpi~~ thei,~i;:910 pf 0.,2,q rng(~~-d~y.: _ . , _, .. 
	Figure
	. 
	' 
	' ' ~·· 
	.· '•• ',,:.­
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	COMMENTS ON THE DRAFT RISK CHARACTERIZATION DOCUMENT FOR CARBARYL 
	DPR chose to use the NOEL (1 mg/kg-day) over the LED10 (0.25 mg/kg) as the POD to calcu.late the MOES because according to th'eir evaluation there is a ..strongeir expet1rnentiitl support for the former value epage 112). In addition, 1!heHevelwas supper!ed':li>ythe·three additional acute oral gavage studies from thesame=laboratory (Brooks arid Broxup, 1'995a, b; Brooks et al.,'1995). Each of these !S'fUpies established cholinergic. LOELs at 10 mg/kg-day, but did not establish NOELs (page 144). Further suppo
	a) ."The rat acute gavage study of Moser (2007) which established an LED10of1.1 mg/kg basec!I on.brain ChE lnhibitir!m (as well as a second L!.1$l.):h6 of0:78·mglkg based on RBC ChE inhibition) in postnatal day 11 animals; and'<' · 
	b) The acute inhalation toxicity study of Weinberg (2008), which established an GhE i'flhibition." '· 
	··. 'l.:8EJ16of 1.18mg!kg based on brain 
	1

	'~··' .. ~:.; .,... -,· 
	OEHHA ~uggei;ts'lhatDPRrecdnsidertherselection of 1·mg/kg-day~s ttt~\F:\:OD 
	because addit1oni!fl•eata analysis is heeded. ·Tiie•ealculat1on of MOBs'.shouldlli>e·based · on th'e ·n'ias·rseri.sitiVe endpoint, represelited 'by·the' lowest POD, wt'tidf.l'is :0.25·mg/kg­
	.. .day in thisdraftqf'·fh'e)RCyt P0Ds need,to·bedetermihed for,the t~f,e'e'liiteg',oral gavage'studies~wifn .only'LOELs'established, for comparison, Brain;and\RB.eqchE be analyzed using qdditiohal, possibly I.ewer\' BillrR's';'i_fis'tead of a BMR of 10 percent In addition, the acute inhalation toxicity study of Weinberg (2008) was not·pr0per:l~-·b0nd1:1cted, as stateffin tlie draft·RC.D, and therefote'i'liis'sfQdy should not be usedtosl!tfiijl>orta POD·of 1 mg/kg-day. · " :h 
	1
	inhibiti.on data should 
	1

	(2) Approach't:lSed'i'O'determirre the LED'of©.lt!'i•mgikg-day ·'· ,, · " ··'·· ,, ·• 
	Figure
	In the draft RCD, the value of 0.25 mg/kg-day, as an alternative PC>D;''wa:-s:-oolained by 
	1,1sing normalizedmean incidence rate for hypotonic gait (Table lll-16a, page 99). The 
	following'reasoh'Vi,;as-provided for cqmbiriitigthe gestational data setfromq'estation day 
	6 (GD'6)a()'@estatienday 20 (GD 20): .' '··· · 
	''.-"' ,, 
	_ _ _ _··--___~Bec~us6_ofcar:b<!!Yf~:£12l!ensity for. ~lea~an9; fr<?m _the!at sY~.!!T}f1'1~s!_th~n _ . 24 hours{Struble, 1994),andlherelatr11ely'rap1cldecarbamytaltan're:ac'ticm (t0.5 = 40min (cf.; Cranmer, 1985)), all of the FOB (Functional ObservatiofjaY·Battery) ·tests conducted during the gestation period were considered to represent seflarate, .bf!lt equivalent, abute scefl'arios. •Consequently, 'the g!!;,stationat data . sl:t~s'<vt.&r:e\V,qr:rJbineri to ge:nerqte a.n.~rrrJiflizedtfif!.i!rnJnaideriqe•;
	.'clay;tfists'.(/:>'.''lf'loJ." ·· · -·. ·· · · '': -· ;. ·· .OEHH!Ai n6t~s'fi'fl:l:1'the draft RCD also stared that this approach aelcfotl ancertainty ."beciuJse it'imp1ied-that data from single testdii'ys'represented ifliictutili6fis around a .
	(-, 
	·' .(~ 
	COMMENTS. ON TljE. DRAFT/fKJSK.GHA:R.A;.CJ~RIZATION FOR , . ·. CARBARYL 
	DOCLjME.NT 

	mean .. ,it remained possible that it um;f~restimate.d the sensitivity ofthe system (page 146)." OEH H~.fJr:i,gsr10 i'1~§i~,.f41r.t1;tis,«il~ert),9p1pf:r~ridom .fli.tctL11:1tion·al'lcl:4t1stification for the use:QUh§,~v~-at9e;imol(ll}3J1oe. QE;HJrlA.f;lgre~s with the latteLPPintthat the use ,, of the,rrn~f!to1doity. of carbaf¥I' oti.·oer.tain.daYJ>·. · of e~Q~§,11l.~;,,'\91t ~~~~ii!~J in ,g;ap·le. !H-.'tfl!ll:;{llJages ;9Q.•tQ. '"1100),~hp.we!!! ·.·• . . ..•, • ·. consi~~flt1illJcneJ;1.f!efJ,Jn~iJ.'.le!llCi
	1
	ci@ci<;l.el'l,~~f.f;ltesc:WOJ.Jll:bklndefe~tiJt:Jate:the 
	8.¥ii!1ililJ!i\li'!ti@!'l..

	days (GD 12, 15, and 1$) for the 1 and 10 mg/kg-day groups. rhis finding of ITHJltlple occurrences increases the significance of the observed clinical sign. 
	:--\'"-·-~ :·-.r: ->::,~)l4, ,:.,:._; \ .--\\r: ~-,·~;JCY'.~';-\:-:.·-.;0~'11 \r) '-{\~\)·;;._: ,-\-~;---''" ::n· __,-.-_-t.,_-'.: The c!~~!\;~<;jD:.~tiilJE{fl(:ith~: f9ijgwing. UJilP~r;l:<l!it!W: ~urcr;Q4.rii:ling\tbe,p.2s.mm.~~g"kl3Q10:.• determination (pagei)45~~4fil~·i• • ,;\• ., , • ·,. •.•1<1•'' · .; ·. ···, ,.. 
	1

	, .. ." h .. ~,,_-~ _ i}\id.-:.~' _'.•··':'.'"''--1\'~,:-~~;; . 1_.._'· (,';_:::n,_ .."<~~\'.:·::~1·· .-, ~-~ .·~ 
	1. "The low level of statistir;aJ,11ierificatiofil ofthe.i!Jffet::t emp/JJ.asiZ(i)cl the possibility that slight hypotonic gait was not a response to carba(yl exposure, at least ar 
	1. :rrigikg/' .. , ''. Ifl ?,iX;;~<iJ~•.t(;3!51tsrR%!.f!J;Jflle!if.IJlliff/!'Jri!~li!t~st£ttfQ/J/(§J/?4:fjv,f1,cq1Jc/1Jcted.· . •·· ;; c•o~i~lw.;51'P/c~fi\'9fJfifi!J f4l;IJ*'~:€1,~~f{n,•~£FJ.~fMl.~a,fi~m~tl~lJJf1&gft$~ft.lth~!i1fff3~11,t1to•.1 c,,, • 
	r. ,; 9cm~rr;>ls ,i~r~M.~d/;li~v~d; (>).. ~g;,JiJ§{J, (l,P); §ilifff,RJ19~et 1 a ilJgfl€.gjf@~~ ~iW{]ifipa,de.f!/.*1b,Sff{Me,r;tA{' t., ·, · :rrtJ!Jl/jgj~ni~Pn1&.i:Ja~&.gt,\~lifP.BRrtfuif kM"~tt:14qJil~lf#fimfi\~tatifi(i~al/v,,pjgJ;?itic0£!nt .. .. · [' , > ..r,~p!J:>.nS.£P:'<!1k210·1JlJJ!g/fe11tt(/J;TflA/)e,,saw1h¢,1il~k ,•. ·, 'c'·' ·"'.. .ee, ::v '; ,.. , ·: " .. <~, p·1t.¥i11jr~:-\1\i f(~ yi)iJj(l ttj~~'.!{'.-t!1 r1~S~B~11"1t ;~itJ.f:"·~ $fl1_,r~cnt·;_n~:··fc~.1'11 -lr'i~~:.,1-~:1_,..~ :i --(1 
	fJfr,Q1Ji1.~::a.fcfJ!Mt!l;fg,~@1J
	pJ1'(11;@~f.,,~/t;1.rffl.tlt;,.,,~/9~.,st~.ti~~ite;iil 
	1
	1

	, , , .· 2, i\,t.Tilill?4iflilifilff<tQn:t.ro~r sf1g1JtiflJ~~t~liJiff1 @ait ,efff!P;,(.;:pigli!l !fl.s.~,~'it·~(!J,'1.st,~n.(,·WiM1 .a ·.. classically acute response, if define~fi!Sr'?IS.f!/fllfri(lg,awa'.f(f$1/lfM~4§~$/(1fJJ.'1i; .. .. • dose." ... "An effect of dosing on. slight hypotonic gait may not have appearecl until GD 9 (i.e., after fl)kf{Jfilf!P,,{i(!l:l!itf.Glns)h911JBQ l:;Jt · significant increase wasriote"BaTfmglkri fJo effect was discerhable at 1 
	1
	w.J9,<iWh@,v!$tf3tMif!ipf#f/yr': 

	L"•,fTlfJi/Hff'PliJ,;GE} 6:~ .· · ' .. · . , , .. . , ·. . ' ·· .'.:;~-·t/i';C.i,;-:d{ ~···_;·" .. · 't~-~:'.. <)_/> _·.. '.·,~-~-.:/"\~~".),· .:f:.<:.,:-r1. _ ~-. '.<..{';~,;;,· 
	3. 1'.he,,ffpB' paramet~r,s:.~Giif'lg,ius~d"·fti>r th1\s;,~'!l~)µ;:iti9n·,af~.i~a/aS,$ififJe/,r~Ythe investigators as "slight" responses ("slight hXfJQ.fQJ'l)O. glfl.it{13ttJli(!l/;1;t~L{l'JJ$/O",gaJt'I,,; "slight tremors"). This emphasized the subjectivity ofthe data, since a 
	. , .jWJi!Niw.,e.fdi,VJJ/!$1[ffJbtfr(1(1..th.~ti11J,1i/§;<fiifi~ng..,~fi.~JJ!~t!J~W~~eff).l'4M;f7'f#, /flFJ;l(fi1,s14fficed , it;i :tl:re>eyas',gf'fifnatQ.({lr· · ' r c,,,\e,MglM,~f~!i<~:v•,t;,;c• ''• · \£;;\r· < • 1F'89: :i:ii';:'.;,.;' · .·« . 
	f~ti"fJ.:/'l@ti'fll$;atllilt1,ori;!el~,l'l~ot.as§ffied,;f)S4'JllOd~rf2te

	·,;\Ei?~~·;\:-::;;;:,-~-· --:.:"\-'.:._ I ··q,, \ .... ;-_ ·i».-·~'·' ' 
	.;;&Ji°Ti\'1!;1£.i\l:,y,q~~~ 1J,fil~er;t;~i1;1~1'!hirtber<ent ir;i,~lae,aM.W>J?i~P~oaaJl$li!Qh~il: (~:hQl;ioice of · ·•·· ~{~. 10% ,si!Jce)t,~Ji§dJSJf kngw.n if~/tght1h.Jr.Po.tonic gaf.t comprised a· centrally orperip'heral/y-&aseq response. Jf centrally.,based, , ,,, ,fo,nexamp!,eufh·~1r{sif,repres.f;1nter;f b,y,,~/(ght. · char:a.cterized by a benchmark resp?nse level of~% rathei:i'f"1a~,1g{~i\(q);T,he
	1
	P,f:!r,,qfilii:Jf!rJ<ie.s@iJfJ;?({lrlf?Y~l,of
	hY.P9.torJif.gfJitcm/gqt,,l:(;e,.~@ff.'f.E 

	1 
	· ·R~c1s10r:i,,to,,cj/ple~,<f~eiop.do~e, vyh,10,hwas IJIBde . ·of appropriate fit aclcled uncrt[fain(y. since i~;{g,Qorsd ac,tual data fJl'J.tQ({lr<';1,d£fJ (he 
	!n·1J1f!fler,fa,,€J.efil.<f!fi.B,,t@,ia,,r;1Jwe 
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	experiment; (3) The choice of the pro1Jltfunction overotheralgorithms.added 
	uncertainty because e.ach a/gorithm·generated different LED10 and ED1o 
	values,' and ( 4) The decisionto model the daf,a using normalized mean · 
	incidence rates, which was a consequence of considering a/I of the .FOB ·tests 
	to be acute in nature, added uncertainty because itimplied that data from 
	sing1e test days represented·f/uctuatlons around a mean. Vf/hile this was · 
	eon'Sidered the more /i!ce/yseenaFiC:Ji'ifremalned possible that ft. 
	underestimated the sensitivity ofthe system." 
	OEHHA believes that for the evaluation of acute oral and inhalation exj;)osures,·a .single-day exposure is relevant and would argue against taking an average of thedata .colleot&d'6Vef§ix t:Hfferent gestatiortdays'fff6iMt#2f Effects obserVecl"6W'GD9and · .GD12 b1utn0Fort•GB6 may be explained 'oy i:Hri~hefsensitivity after.f6tl6:.
	1
	1
	1
	1
	1

	i -~· -' . 
	' . . ,, ' ' -

	',",_;·1.~·.,~~·:i, ,) ·.. ,: ,',·_~•. 
	on the .coh'cerniover the validity ofhypotonie ga'ilobser\tation (poinf'#S)i'this ·• obsel"V!:\tlbh'was scrpporfed 'by datasHowing •otl'iel''cfirtrcal signs •si.JChiE1&pifjpt;lint>pupi.I ·· · and slight tremor, which· may also be·id:l1e'to e'ttecfs\oh tlife central·heriious'-slfstem; ·or ' cholinesterase inhibitory effect on the neuromuscular system. OEHHA recommends ......·. additional analysis dfdata .for multiple' clinicafsfgfls,i"as 'presented Fri Talille'1'1'1"16a (page .· 100 under "Signs") of the dra
	1
	1
	1

	('' ... -,. ;;-:_~,,, ·-'-'!'"''. \ ' '·;~ ,,, 
	OEHHA does not a_9fe~that each'Bl\11D;modelgener~firigdifferent !.!E:l~Y\'o'ahc:P:Elffedtive . · doseati6MR·•of''10% (ED10) valllesaadsadtlttion'al'uncerta1nty (polHt~).• ":Vh:ebestfit' . model, i:Joth stcitistically arra by visua.1qnspecHefr'\:6f'th'e 'graph, •shbuld ~'rbvi'd~ the mo:;t· · appropriate P0i:!JF"rhe inclusion of'restllfs>'from'"ifilthertnodels''(e,g::; ether.cilfyes··or"'. •.··· BMR values) would have been helpful for this review. · 
	1

	-'""',;"?-,_.ft'.'~-, -,_,,_....-,"'-•-r--" ' . ' -·y·· --"t;t) ,. j_ 'r\}-~'J'_f' I ~--?>YI rd·"') \fj\ ~'·; ,.~·-,... ~cc·-· :'"r·. ''!-'"'1 '.•ii:? "ff\."i ;,_t~ t -\.,-, >< 
	Thus, OEHHA believes that there is sufficient ~videffoe presented in'the draft'ROD to .support a ~OD lower than 1 mg/kg toevaluate ha~a~ds from acute exposures to-·········· .carbary,I.. ?~!i~A'r~com~end~~d?1fion~r~9~1.ysi~·'.1lf~he·C1ata.f9r.,hf,~~!~~i~'$~ita.n~.. .other .multiple s1gns·(Robmson and ·Broxup, 1991) ant'.l·evaluat1ng tt:ie··qbse1Vatro.n~1'or .. _ea9_1:l-9.~~l~!is>!' dayjndeJ>~Ilr:l_e!!QY.~£.Cl_~.Q!i~~t~dy ~11~_Cl_ther studiEis, aTternaMrBM'Rs ·· .
	other than the default 10 percent (for example, 5 percent as s-uggestefflnPoint#4T-­should be considered before selecting the appropriate POD to address acute:.oraV · · · ····· toxicity and as a surrogate value for acute inhalation toxicity. 
	!l' • l.';'• .; -:-,_'!'~I -':?ii-:·>-:" 
	,~ ' 
	. 

	OEHHA note"S'ihaflfre slibchroh'rc :oral ~ to carbar:VI was e\/alual'e:d'by'Dl3'R using th~arif~~1).9~~6nicdr~ILE~16'v~)W~~0,f"9·~"'.tn9JJ(~J(f~yJ§r'~t~i,n,'ctiE:'i~Ni~itiOii .· (Hamada 1987'from the one-yearclirornc·d1etary dog !rtudy tpages 97,.112):·The only subchron c dietary study available (Hamada 1991) had a NOEL (highest dose tested) of 
	e~pb's\.lr

	Figure
	COMMENTS ONTHEDRAFTRISK;§;HA~ACTERIZATl0N DO.C:IJMENT.FOR CARBARYL 
	3.83 mg/kg-day (5-week, page 44). According to the draft RCD, this value is considerably jij_gher,.than the,QFitioaLacute 1orii1l [!19/k!!J) and DPR considerecH! prul=!E1nMo ba$e the Se!i!sonal risk .estLr:nation on a value closer to the · acu~e.::v:ial!;!l!ls~ ·· • > ·· · · · ·· '"' •
	•Vaf.we~.(,tn;ig/,kgcor0.25 

	JJ • 
	\1· t:'A.i--~· ';\.:.-.. ~·.'. ·-:~·v' ·-::---~ ', ;·; ... ,..,,·: ;., ·:,,;.· 
	OEHHA ;qgi:~~s.1wJ,t~1·t~e vse,,ofthe1".~roni9 o.raf.toxicity.,stu.qy.to.Clld<llrE!lilS s1;1bchmnic oral exposure, but sugge!!'ts· DPR oonside~,QE;.HHA~.srecommef\ldatlons tG· use.5 percent BMR for BMD analysis. 
	Chronic Qr~!TQ~i'tlW .,, :;:.,;''·"· '"' • r. . :• ·" .·'.. ·_ ;;...,, "' .•...., .• 
	1
	e-:h·..;~) ~~nJ ·(~.) :'::H_H;:,1«:ri-i·, •., (H."~ IJr'::_;.;(,iJ fc:rttf.:)~1b ~'ll-tJ:'Y'f: -c:,•~-:::~, :;:.",·:":~ _:.; -,--:~:-:·•.:;:~){:; '_-.:_ -: ,.,.1 
	The PQP fl~1(E1i:_QnJfi1fom,ef?rd:i~f.9~,,o/l'l!tJ It •V'/1a§ !ife~[.1ted·fror,n an LED10 of 0.5 rn§l~~l!l-~\Sbf!S,,$,<ll:;af;l.~th~cll.r,E1in Gli\E ii:ihlpiti.0n,rep,ortecl"in a one-year chronic dietary dog study (Hamada; 1987): This value was used by DPRto evaluate 
	ex.1:J:\\>S!l:!f-~W<!E?1Qi5<mEJ.(k9J@aM0 

	the non-cancerr-hs~ff!lliJ!l·anv1.1al.(L~, •• chro111ip) l[l~af·.e~Pz<ilS!>Jf~;~i.Hhl~ (previo,~§lY..1.IA·1.~!!1Mllil.. ~ 1,~~e u:;;e,of,th.)$. ·
	GO.QQ~)h.as 

	..·..ct::Aa·nn·rl)l.ef;IJS,JO.·n.·!t)1.e·.i:.1.~r.·f<l..JiliRJa.r..:!ll!}.-t(~ki$l~§t$~J®fil.Jil;~ffi)r
	LED10 .valhlC? basecl qn the orie~Ye~r c;log st~py (fiama,d~i. 19.!l]),. . . , .. . . : • • 
	1
	--;1' ~' ,.-.-; ~:·::--~--:;~-~---~-!·--n --;-:~-:;~ ·'< ~::~:-;::·_;;-..;:: ~;ii""t ·-.,r;; ;if) :;~'"-_;;;z1 '·· -11(;.;l,f1;¥'io<1 ,.~_.7:_-£:· .. ~--:· 
	The(it\l\fBEe 3 ,: 
	cp~l;i,~~;9hfiqp,iq{f?f!9P.9tariiPity,c;lj51taQ1,.lltYcJi§$j)Ntll'\,hi~p.@J;Jl-!<ilJ:~~!1,1e,S

	~--. -. .
	. . 
	. 

	' ' [=! r-'._, I ~ ·-' t l''~-I ' ' ,~, I" r,,r ;:,_:. 
	(1) 
	(1) 
	(1) 
	Rat 2-year chronic/oncogenicity study by Hamada (t.993a) (NOEL: 10.0-12.6 mg/kg­dayi9'E!~~f~l1lAl'.l8il'llt!~rli ((l,L~r~il\lrA:Qlll~:~!ili$e!Jl:I@~~ if~m!llf""W.~i!iJl:fhm:~!ll!Jc .,: • :' ·• ·. · : · • · · · 

	(2) 
	(2) 
	t\4Pl4l?st.¥:>Y!;l,c:ir pJ;lfC!AlfM<i>,n~~Sl§#~1Wc~~J,J!'lMi?.¥tlfla)l111.~!il~i<'L$,~J3~1)1 e~!J,l!;lr;~ i(~ale) ~'~,73 , . mg/~~f-da~;r(f.eioo~I.~, J8c:1tkm9A~r.q~~.f~f,Pf§l.~~9.e efi!Ot~e}1ttpJS>J!!!~~.t,o ·. . . . . . . , droplets~i;i19r:n,ent, 1Q:.t~e. blad,parrs.'.1f.,bpt~.saxe$,,.an~:1n~.i~!_tl'O"t11qtJbra1n.and;)JBC ChE),. 


	1; .. • .. • :.: ,. ... · • , 
	and ,. . ...... 

	(3) Mouse 180-day oncogenicity study by Chuzel (1999) (NOEL: 5.2 mg/kg-day for 
	slobuJ?r d.~P,qs,!ts)~1~~¢!1L\_l)ll,~r,e..(J~ i:;~IL\a.YfeFJlf }!rjn~,l\Y1.~l<1Qd,e~)Ii '• I •' '··.• •••
	• 
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	Figure

	GenotoX11"ll,.'~~.•,.~j~·;-·-· ·· 
	W,:~-1;:.:i-~~ v,~. 
	In the draft RCD, the genotoxidty'ct~tabase W~S presented as"a surrimary and in Table 
	111-11 (pages 70-71). The reader wasreferred to DPR's RCD for q~~!~:f¥e~J?,q.i;µr~r(P.f?iR•. , . 2010) for more detailed information. Carbary! was considered a potential genotoxic compo4lil~rb~fia~~(Jtpositi~tr (~~.\!:Its, fo._r, gJme~f?~.ieity, iB 9.o:~Rf: fi>(~ ge:ine;l)'!LI1aj,ion studies, ;~~HL~f;:$,1x.c~rorn913or,glill;,SB!ffro«;l,1ons stud1e,~ ~,r9,,tyvpq[(ourpJ¥f:lda_n:i~ges ·: stuqi~s ,(page-c1~4), '.fwocm.etabolltes of c;arf;laryl,, n.itrpcarb~ry,I <=!nd;j-oap6thcaf., weJ\il 
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	1
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	reported to show some genotoxic activity (page 114). No new data were presented in 
	this draft RCD. · · · 
	OEHHAc@ncurs-with·DPR's determination that•<;arbaryl is p6tentially·gE?nofoxic. This sectic:m should be updated with new information/cif any, relevant to the gehotoxicity of caroar}ll. 
	Oncogenicity . 
	if\ ;:c."' 
	DPR oondlwcied thaH:arbaryl was carcinogenic because itinduced •a•number of d_iffei'.ent tumors .in'raflliine'l'fflolllse· cancerbioassays. Th1si6cfridlHSit:Jn wasba~6'd6rPth'e same_·· data!Jase·as fnat pres0Rtea in the dietary Rco,· ''i3Hepotency·was1estiA;iatelch.ising .•·· · incidefiee$iofhel1i'\an§i&mas and ·hemaf:l§J:iosa~cofuasii'J'.:male miceia'fl:el"dietary .. exp'osure to carbaryl for two years (Hamada,· 1993tW:¥i:lb1e 1i:1~8'c, page'6:3)'. The · databasepresented was the same as that in the dietar
	0
	1
	1
	7

	1
	.,c; '1(••''' ,., ; •·:•n; .,, 
	no new"crrro6'§erri'CJrtf•iiifonnation; ··. 

	. ' 1n. the the''pl'evious dietary R0D'(DPR;'2C:l'1 O);''OBHHA(201QEl~~'ha~ concurred · witmtiPR's •crolt'ich:J~ion'thatrcarbaryl is a ~ot&iitlal Htimal'i'ccat.cil:iogei~;::·©EHHA. •···. · . > suppoii:e'cl'fl'.f~'.asl:i' G)f•'the•'mouse tu mon~_afa•·~Hamiftfa,•'1'€T9'3o}'fer'P'O'ten1Wl c~iburatisrl, ···•· ang~n'e' aarrcer··p'9tenC.~ factor based on'111'e -anim,a'lldo_ses•usiil'Q''till~~qU'an1al·'lii'rea'r.·.. model·re~brtetfrln'tliedocument. ln•tliis•uratt'RCE>;•tfle''.cahc.lef'.pOter'Tcy~fa'ctOr.was~·' 
	revieW·r.ft 
	1 
	1

	recalculated using human equivalent doses in the multistage-cancer model. .While .OEHHA. agrees with the approach, there appeared to be an error in the conversion .factdr\ised''for·'ceflvel'tfn'g'motise "irlterha1' dcrses>&t©; '·. .mg/kg-daylfo 'l'fa;fm'an 'dose's ·of 0, 2,12, 2'1:'0l?.'and'"l7'©:'85•mgfkgltla~t~'a'ge'1'1l6)!" .According to the equation on page 116, a conversion f8dftlr'o1''lf'f5'3's'i11crufd'ha'5e..,.oeen' · .used. However,a fa,ctor of0.144 was actually usedim,;;tead (e.g.,2.12/14.73=0.144
	1
	1
	1
	1
	l'il::'r'S"'''1'45·:©.9'litl~·~·~a.e3
	·· .

	··· ·· -by modeiin~?:Owp"age'58',these same d©ses'wet\')"rererrea 'ttr~s'"sysfem1c'rc!eses~:'.'-·-­corres~prfel)ng'·fef!l!~·"Cancentrations ·inthe''c!Het.':Pfie.re'was rjb-explahation ·how 'the part-i:Yer'-ffimlot'P ~pp'm] values were'convertecfto"tfr~se1dd!!?a1ge'te'rrns~ 'It 'woalti'be 
	helpful to clarify this issue. ., ·: ' Jee.: · · • ' · · 
	·~,..:'i;:<·i:-r1! ,f::~·;?;'.'f';r.'\;~,,_:~:<~.'-;___-· · ,,~-' ~:_..'1;~ --"~'i-r.,~'~f"''"'-'\r4£"."-,... :'lf:'"· \f ,_,<, ,...• _,,,,}<'"''"'"-~··rot"-'~,."~'-~-~·-::--_-, 
	1

	Reprod~~t1~e;al)~ Il~X~le~rnen:tat t,~xicif¥ . ·.•. ,_, 
	1">·",~·~•:..i:"""' ;-11_7 1 :.1-:'"t; r_:, --~-"'-·~~·:_,,__ -~111 ,_, ·-;._.._;· ·.-" 
	· The draif~<;Q..b~~. c;\n;.~igensi\1~ cji~~uR,si'Rn ,ofJrit~flJ?rw!luct.iv.e ai;id d,~velppn;iental toxicity s,tud.i~~ .o,f C,.arbarwLJ,nJhe ~ep~oqupti,yeJ;!!>c!]J:ii,W,@e(Jtion (pages,?;~ to78~,., human epidemiologic studies conducted with carbarylworkers in factory and those 
	('~ (~ .
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	exposed as a result of carbaryl use in farms were desoriped. The .re31ults showed tbat carbaryl exposure was associated with increased spermatogenic toxicity (Wyrobeket, .· al., 1981 ),. sperm chromosomal aberrations and DNA damage (Xia et al. 2005), and miscr;i11riagesl(Sa,viti!he,bii1l;1,-;tfil~;Z'),,: were . not , ;r1;i~.;lileotiQJ1:ii!i\($.1;g!liscli!li>s~·the·~1;1J~"Qfd:i 2"i1€l:Oer~tion .·· 1 • and gerbil (pages 78 to 87). As summarized in Table 111-13 (page 88), reproductive toxicity of carbaryl at t
	H!4Wf:lM@r;ctheret11Po&urEhl~val.s:crfi<the;wor:kers 
	reipo~@c!,J;ivJtu~1st1;1.!ifies1
	reproductive toxicity study with rats and repeated exposure studies conducted with rats .·
	1995),,,sP.:!ilJt;Jilr~~·lilPr)111\$ilitiem:i(dei:in~@se,4!',~P1:1rrn 
	mg/-kg•d<i!Y,~far·eff.!;lots.in
	Sh!errberg,a@i:f,B,yb~.kQ\la1c~fl~.t 

	. _·," · .. ,,.. · "': . . . •,t;t:_;j'~,~,,--. t(:.n-.· .--"r,-s('.-__ ,;_·: ~;tJ; ~-~0\t,: _, .. The Developmental Toxicity section· described studies withrr.~§1;!1!lt!\Ml~!'li<!l~:it~l-~1R~L"·f'1 '· toxicity in several laboratory animals (rats, rabbits, mice, and beagle dci'gs). As 
	s u m.m~~i~~i;l;ill!,ilft;a~~1~ih:Hi,1(IP.!\l!!le.c!il&~0 <!l~l(e[Ci/i::tmeri~~t;tq~igli.Mtot,c;gir.~cyl,A!')c!i,i,ct~q: ,·" . • .•. , · reduced fet~l~~~;Y.('1l!~il!{~,_,(fi!1,t.lrJP1}1~\'1~lf, :.~ 19@~),.:.·; delayi;i~;p,~§lflf!§tl~r,i,~m~.w•,1~~:~.$EIY,,lE!.flmb''~~flllllt9.WaJ;l·l!iJ, !llb,n.Qrf.lllalittesi~.S[il01a0§);'fte.tal., ·:.·· , 1968), af!flBini~~~!j~I~· . 1~lii!i!m.~nlilf.l,~~t;f!J,.,,, 1Bf1f1r; , 2 mg/kg~.\111'\!V f~f"l,r;)P~ES$~.~. . Jbntbs,Jn+a'sh1cly•con<f.t11Dtellf witb .~.o,gs !(I ri:iiml
	1~7.gr4@.~~.~~!'l{~f~tb1~~~~1J&J~l~I
	e1.Qf!@a.tl!t~JG\Wc~r~:9,~1'1o¥(2!~WJ,~J
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	Based on:r~uJ~st~fQ.Jll.~t~.~j(eViliJVllll~ ~u,~jljlS1,"\1)1.5fdC;\lttoRCD,ggt),ql4~~¢·!IJqf;~llPO~J:!r.\:l to. ·. , · carbaryl can1WCJlti!Yi}~~C!)JY,~lf!§liiR~r.~~~i!;CWCtivE1 ~nd d,eyelopf11ent?)l,tg>2J:iqlty,:~lr~Q,!ll 156).· OE!rlhl~'OOJitQ\;lf%0 -1¥Ml·t~.' ,, tn;ISf<o©r.l;CllJ$1S'lf:\·--1li"~ •--,,, ~,,,. ___ '°' " , , ... ___ r1:·il"1•) "':'.}"~_"_.,,8 •.,rH ·' ,:'''·" • · 
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	·-·-· '--~ (,, .... : ~~. r_~_.;._:. r_: ___ :--,'.;-:( ;:i.,-,-.i;;;.·/:·.~.:j:i_,,,H r~. ·;c.·,' .;.:.~,} ['.u ';Q 10}:-:;t,·:;":· 8 ·:$\.1;:-3.;.;::,;·-.. . 
	1 

	In ~he,conte~9f cpf!1parisqi:tpf PIO\')S\ to address acute o,r~lcto~i,~11:¥1 t~~~Q,l;;i,plS;GlLI!l.sect. the results,qfcirE1.two q~ve.19Pm~l'.ftabtqxip,lty~stu~i~@ c;ienduc.t~9.~~~ r519.,gs ~Jll~rf't , . aL1 jJ~~~4;,~-6\.Qfa!:J.1,1J~t :\n .th!ii 8)11!1,a,lley.et;al,,,~f\!!1~¥ .~t ·r~gtl)lilflt. · bea.gle.. t!lo.gs~1~1.~•,e,e~•\osJW'1,tQ,iG.attbl:~t".,in;.+he,.i,ia . ·, :5a,\.,........,....
	c:il.'".~:~@9,;,,~p;i,~le,t,Y~aj 
	1

	.. .. t,f,ror.n ~Q..3 to ,r,tar:tufil!li>:. '·' 
	,_,,,_,ffl,_"_q_.._;~ ,t~ f,.,_,ilf:.,_,~.,_...;.,~., \._,,._,lJ#•vrJ'.l1'~1'$~'!t1~~U[j:3. i.-'~·-n. ... lf"",1; ,_,. ·~'M ., < " ••~'f.l-1,,r 
	· lncrea~~~~i991d~f1Cespf Rb!Pij{W,itf],y~~ipy~,~~r~9g~ni.c f;1pr1orn;i~l1ti~(~,1?~91jM,in~l~0c ; . , .. . thorac1c..;f.!"""'.,i.m>i."'.·.,bp'.lr:J!J.~'"a.'..n.· .' 1a•. ·1AQl'l···"'11r.,;;;te '"'·."' .. f,ijlf"'.r..+~J;fo.t;.,'l'i'·::i,tn:ira,,~..1.iure.. i;;i.f.... ,...
	·. .."'~.m ,,p$....m1:11j.ws.o ..
	_, T~~-,__1-r1n•..i~~5,,,;:;;>\'~~·~~-·~w w~'1' .:r.zu1. v>-trt"l •.~:rh.,,J.,.tN't~fH,,.,.. .)~'l'J"''\•.,~ tt "of_'ffl:,o-._.w_",_. .... , 
	liver devele~m~nt•.ang,~UR.f'g)4,~J,llr.\P~a™P1'19~~):,.W~ffil,r,~P,olj~dbt'1,~ Lqg~ar;lq;j!'iJ,OF:~ . , . were 6.25 mglkg-day and 3.12 mg/kg-ay, respectively. '"'J"'·'' ..·..· ,, ,,; ., ., , 
	1 

	No developmental toxicity NOEL was establishi;id foLthEl ,sepq;n..d d.ev~l9pmentaJt9xic;ity . study conducted in dogs (lmmings et al., 1969).. Preg·nahtffe'a~ledo~s were:gl\ieii ..· carbaryl (0,2, Sor 12.5 mg/kg-day) in the dietfrom GD 1, continuing through. ~eaning . at 6 weskS''dfic':ige: ·Nfo tre'afmef.\tilr~latelet 'materrial'eff~f\~$w6'fetlS'S'eRief:J'~i:flth;g :;,,;,o • , maternal NOE( was established afgreater than 1'2:5fhg/Rg:day. Fortf'ie pupil,'th'e'.. . 
	1 
	1
	1 
	1

	<'-'. .: ·' ' -;-_, ,t' ,j_-·, ,',"' ~"· ':· .;·~;:-}''--.,:"'L· ---·,-:.--.. 
	COMMENTS ON THE DRAFT RISK CHARACTERIZATION DOCUMENT FOR CARBARYL 
	significant findings included increased stillborn and pup death (Table 111-14). The LOEL 
	was·established at 2 mg/kg-day for non-statistically significant increase i11 stillbirths at 
	· thatdose. The draft RCD noted that "on a per-litter basis, statistical significance was .al'.<hieVJled only at the mid dose, though the incidences at the low antj;hi,ghdases were .suggestive of an effect." Furthermore, increased pup death ~on per'pup.;b.asis}at .weariingwas statistically significant for all doses (page 95). At 2 mg/kg-day, the .percentages of pup deaths were 36 to 40 percent, compared to 12 ;percent for the .control. . .
	OEHHA supports DPR's consideration of results from the dog studi~,il forPOD .detE\rn:t:ination. However, OEHHA suggests that a POD also be dete.rmin•eGJ for ·· · · .incteci~ed pup mortality from the lmmings et al. (1'969) study. ThisPCDOwould:be .compared to other PODs of the same exposure route and duration'to•il!lsure.thi:tt the• .selected POD for MOE calculations would be protective of the reproductive and .
	· deiveloprnental toxicity·from carbaryl exposure. ·'' 
	Developmental Neurotoxicity 
	Developmental Neurotoxicity 
	"·' '7> ' '~ 
	In the:·cl~velopmental r'leurofoxicity study conducted by Robinson alld Bro~u~ (1•997), .· pregi\iliirit Sprague•Dawley rats were siven carbaryl by gavage at·O; •();!l;j:'~,' pr10(n:ig/kg~ day fr~i,fmi6D•6,topostparturn <li'a'~ tO(pages 97~100}. In the darns;•dE)9r€l~se~)tlody · weig.bttgain',· alterations in ·pos'rneasures, and•irthibiticm of plasrnadR~©'lafldi~bairF···.. cholinesterase activity were seen atthe 1 omg/kg:..day dose level, Jn thi:!'dffsj;Jr;ing; · alterations irr'brain ·rnorphc>rnetric measu
	1 

	OEHHA disagrees with DP R's analysis of the brain morphonietry dc.itai · i;iecau!!e of~he· ­morphological and physiological differences, different brain regions or different genders shqu(~indt''be expected''foreactto a toxicantin the same degree or.ciitectl.ofi. fne,• · bilateral decrease in the size oftheforebrain (line A) in first g.eneratien.ffiJ rnale'adults 
	--al1cFthe .b1~eral decrease-iii'oore1i'e\1ar 1ength-(linel=)Tnfi~refnafeP,,4psare'tnafc'ruive---­of adverse effect~ of carbaryl on brain development. Theapprqpi:iate-60El'is HJ mg/~g;\d'ay fortne'toxicif}l in the offspring,· and the appropriate NG>Et.is'1·'TJ1~lkg~day. USEJ>'A'i:llso identified 10 mg/kg-Clay as a LOAEL based oil alterati!3n's«in brain mqrphornetric measurements' in the HealthEffects Division Chapter:oMhe · Reregistration Eligibility Decision Document for carbaryl (USEPA, 2007). 
	7


	Pre-and Post-natal 'Sensitivity 
	Pre-and Post-natal 'Sensitivity 
	(~. (~.. 
	COMMENTS ON THE DRAFT RISK QHARACTER12ATl0N DOCUMENTFOR CARBARYL 
	DPR i~idrnota111ply any additional:unoertah:.ity Iat'ltor.·iior p.otentialdncrea§le~ selilsitivity:of infants.:and childrera.~o G;arbiir;yJinJt;ia.pre.vJous dietary .assessment ODPR, 2Qj O) or this draft nor111cUe.t~~·riak"'A.$sessl'.l1eJi1ti rlli ,,1;>~,tl•t.dG>curm.ant% ·tine ratipn<1le; given was·beeause the acute;,cr.itiPakN~~w9f: tbe,f,9Dof ·tA .. ,.. mg/kg-day,,d,evef!l!P>{illli•:~~,L:J;S:EP~~li1~0,~·tfi~1)•::'Ji:he.;U$S~:l?~§l,,,wfti;tbasedo1111brajn .·· ·· · cholinest~ms.e imJ;iitl>itl~nof,yo1;1og;~
	11mg/kgi,¢1<;\y._,11vas~imilar·,in"m<1anitll!.cd@to 
	assessment,of1~t.J)IP:'r,Y.J1

	'·'-.,,'.•• _ • ,,')!\ •c:-'_.-j'~·:;·;;_•"~}-('.,:••'.-t.~;.:,,:•,"."·) 
	In the review ofthe dietarv RCD (DPR, 2010)1 .Q.E:HlrlAt$llP.P~rte.dc[il,RR1bdl:ici~i.0mne:>tto 
	1

	apply an additional uncertainty factor to the MOE threshold of 100 for determining 
	acceptable exposure, but recommended further investigation1Pfih~·!ilE!'YS'!loi:>:'cin:$DfaL. 
	effects observed in other studies, particularly in the dog (OEHHA, 2009a). · In this draft 
	•·RcO. fp:r,,ripryc~!ey;~~rM 1!!1:!9P!!ltt~:!~~1r~§uJ~:\llfiitb~;cd<?9,~tu~i!;i$,{$rt!iiJ~M~t.~J,n~~R~~nd lmrrw:1"SJ.,$•et,a1.,,)1$69) W~fi;!i$1:~@dr~~ ip9'.!1~1@..,Pe!t!il~aj1o~v~l(!t11>1;n1~1'ttlilJ 1r.1stt;{lf>a\'l.e 1.$6). 
	3

	Whire @.h.~¥Ptilk<i'%~~~t~J1}1~$~~;$J~~~¥~ el.~~1~~·· ·lil•b~ij~~'~;~/Jg!lJ~ii!iay),vc . was e$l~ii>J1~1"\~q~~~~t;ie·ll'fll\lil.Jli!§~~fll.t'll!l11(~il1l.~;;s~'Qw,,·r~. :' .~Pl'la!l'!~ctl!ll!'E.~n@;ei;I:that the PODt!i§ell'l!~t.~<;!,1~'P calq!4l~te~li!~mnote.?!i\/&,.'!i!;lil~tns.t:·~llle.·f1;1,~k morta!l!~::op.se.r,vediri the dQg,stQdl!" .t~9}, Jfa'B~!?,ioan11Q~~We· , . . deti\\tm!:r,i~i,'l,ff,01\!11,~~e.1'repsr1E;1d,pata in lmm!rnss et,af{~,e.~~~.,therv:llt11 aq'djti'IB~:n '"' :' : . unae,$111:Jtyfactonma}
	tl\J@.1'MQ'J!tqifi\iil~1-1n<'l't 
	(!mmingS:,et.aL, 
	1

	Aggr~gt=1te l:'.~P'QS'Ur.e .Tto~jcUy-··· 
	~·:~!-·~··:--~. ,'.:~:-..'·;2-:i_\~i, '. -_.·_"' ;-_-,_. ___, __·t·;-,.. _,_,_,:,";:::~~l __:--_-:_·~_:>;>_· ;5~l.LC~-~;'..':;·,~-·{ .. . _..:-·,.:,,,-;___ · .·__,4 , 
	The agg:~ci.~atfi,@! J;1~l~h,1ll,~~~rd w~~y,i;l)ll?Jf~Shf~.~,G19,$qp_ption<ill ·... .anci: r.~iali:f~~jJlli ~JC~Q~J,!J€!$'i¥{i.!B~fiJ~?ill~di~!qJ11~f ~j~fe~~k~~l1>~-8l!IJ~~'"Ti0~ Fltl!~;li\ll)i!~Ptiop is .that diet!:jr;y.j~¥BG1~CJ,ri~ ,W2l~1npf!f~t\jem .~ th~dl'l~<Jl9'!iof)l,e.~posµre df;tl\111$'PUatii!nliie,rii. The .adult by~t\lna:!t~!gg°'~~~~i:.Jil:S~!i!·~1sj~~S!i'<~fir;9!ll~~,·t.G!:f§P.f.§ls~~btliJ-~·~W~e~fW8d.·... .
	mJ.11l~l1fG1liJbi,)~l\1l;llJhG@l:t;ll!le
	1
	1

	value tif;th!:~~flewal,pu~be;s E;l?ll?Ci!~l\lfl~to a.mljjjel'!t. llllf99DC§lrt,tr~t1or;i11.:;:9f,~gat~lil!Q1r~Ft~~ 
	143). For el'),!ii,~~XP!i!1'1:Ir~\lyr,21tiq~.(~~Mte_~li\d eh,~li5Qi0,); ,ttiJ:eJ~t~INf,Gij,,.vfift$,,~1~l~!ei,ef 
	using the recipropal.o;ftbe,sµrn of,Ahe;i,reci1::irqc51ls ~fJf'.le.9er.i;pa].ir;iha,IC!i~io,11,ar.id·pJ:a! 
	1

	MOE values: 
	MOEtotal =1 / [(1/MOEdermat)+(1/MOE;nhalation)+(1/MOEoral)] 
	12 .
	COMMENTS ON THE DRAFT RISK CHARACTERIZATION DOCUMENT FOR 
	CARBARYL 
	Since the endpoints for the PODs were all based on cholinesterase inhibition, OEHHA · .considers the use of the total MOE equation appropriate. However, rationale should be .provided as to why dietary exposure was not considered in tme aggrflgate·exposlure for .adult bystanders, when this human receptor is used to represent the general public. .
	,' 
	Di!'ltary exposure was also not included [n the estimation of oncogenicrisk'forallhuman .receptors. The aggregate oncogenic risk was calculated onlyforthe'l:landlers, ahd}lt ·. .was the sum of risks from dermal and inhalation exposures (pages 132·'134 ). The .draft .RCDstated that dietary risk was mlltadded because the risk df2.'9x{or~ c:Hrea'dy< .. ·· .exceed,s·the acceptable level ofto-(page HM, Table IV-7a, footnote•d)'i• ·.:. .
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	>ft~.~--; "-'··-<:..; :;].: ·,;; ' •'"i 
	· OEHHA agrees with using the total cancer risk approach to calculate ag:gregatelifetime exposures. However, the decision of whether to include the dietary componentfor the lifetime ag,gregate risk sl:lould'be based on the probability oflifetime,e~p'os~f:'el!o -· -··­carbt!tiJYl1fr0m mW'ltiple·exposure pathways, rather than by the (> the dietary route. -'< ••<' ,, • •;1:< .· 
	ma@n.ttu<lfe:.of'f~e'risk 
	J!il}9,)-.by 

	·--.-.) '.".---~ d. 
	Margins of Exposure and Oncogenic Risk . · 
	----->------'---;~_-i',t'-:;;;: ---------~--'--·;::-,· ____ , 
	Forl1cnccancer hazard, the calculated MOEsfor a single route and a~gi,eg~te . '· ' 
	exposures were compared to a value of 100, which DPR be protective of : 
	considered.to 

	' . ' 
	human health. This value reflected the default assumptions that (1) humans could be .10-fdldm.ore sensitivetl'lan animals and (2) that a 10-foldrange ofsen~ifivity ·exists · .within a human population (~age'130). ··· · · · · ' · •· .
	• .OERHA conedrs with•tl:le use of a•MOE of 100 .as the threshold't6·ivalliate',ndll-cancer .healthii'isl<s, fiena'lng'tne·a~dltTallaFcoiisiderat1on ort11elefat'man:arity, dM:'ta•1fj~~.~ ti'd9 ' · .study (discussed under Pre-and Post-natal Sensitivity in this document). · .
	For canoer'Jisk, ·DPR calculated lifetime exposures only for worl(efs (.tl6~rrtal aha ·.· . .inhala;tfgni•ro.utes) amd for adult 'bystanders (inhalation route) .. DPH u~§a-;apr.cl~abilit'. of .one in a million for evaluating cancer risk. OEHHA concurs with' the 'L.l~l\l_ level'to .· .
	1df{n.is 

	·evaluate cancerrisk.However,OEHHArecommellcistfiafcancerrlsK'shoulCfDe-· -~··~· -.... -·· ---­calculated•for1:he Ql\lneral population exposedio carbar}'I inthe;i:l'rnbl~~F~IM''\\WMill'l·... · 
	ambiemt ait con,centration··was'rroN;a1ca1ated 1rrtherEAD,'the EAEhiidj'lfa'fiid'tlifaHne• .bystander exposure level could be used as an. upper bound for an_ar:nbient air exP,c:i_sure .level. thi;1tJ~~;lifei:time fiJ$Rosure to.ca(olr:fFshoufdfi~!Ucf~ · • -•• .•.... .
	Q.E,l:+!4tt·@comm,e11ds 

	vuIneraBieperioi:f!lsiict"\ listlli(i:ftrfme'sfer' inLffer6''alli:!':eariy~1lffBl10'011':''p!J~1ti15f!r!tas&ll;"' OEHHA sngfuests the •use ofage-~p~Cific'inhalati6n rates ·and .A;S'Fi:f'(PlE:;HHA/2!309b')in · the calculation of lifetime .inhalation exposure and cancer risk, respectively. 
	1

	c '•;-)~"i 
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	(: ( .
	(: ( .
	COMMENT.SON TljE.[)RAFT.RIS;K.. DOCl:!f\/!lliNTFOR CARBARYL 
	C::,l';l~RACTER.1%Ail.ON 

	Editorial Comments 
	Figure
	-:-,,1c!~,.;~ ''.::;·',:c.:~.f--":_,"''--·1· :-)8(.;:-,-],.~ -: c:.-_:,,::;J ._, -z:... -. :,:.-;·,·. 1•, 
	The information about the different exposure scenarios addressed in the draft RCD is not•.Qi:;in~JS:tfilnt!witb 1the1>aot)llal;sQemartos1ev.aJuatectiin~1heldocwment,·and it·needs:to l;le· . revise:Q brlm'.(!il:lli~JA$;J$~ptimmS': , differen&tSe,e1<1aniGs,,w£1'l!e·in~icated, for ·· examftle;.1:) ttre.!tltll!l::pag~;!ffect!p~e5!JOOq!\lJ!iat~n.lillandi.byJlltind2r:.expfisu~e; are •., . addressedH2!),,,tl\l:e. lntrcid:lilt;~i~fl .~oti0:lll 1litt:!JJmli1i1~ ~,n,attiflt~drQ:lil~Wpi.tle>,Pt~•::i~Ys~aoct!i).l:Jfand
	i@11tlile1$1.11>~wiment
	a@d.a)ct

	Summary,~ h!a,p~r~ lciE!rJiificatiqn,~E!cGJiqn~&,:I:~ w!i>Ul<i! be :heJpif;uktP:4'1av.e a1table;:, > summar;izil\lg,the·cfitioal·s.tu!11ie$#~·0Psrand.,filn<'lpoirn&M:sJ~d·cfor,,t!;le·MGl:E·aUl<i(©,l'l,oogehic,·..· risk calculations in this section instead.of at the end of the dOCIJ{lll,E!!'lt ~T,f!b.;ie, \!:1(41" pa-g~ 164) as part of the reference dose and concentration presentation. · 
	..,t,;.;!~, ,._;ip'J-rt~...:-~·~·n\;. <Jr;-g: ;_;_:·'::__ :.. ..... ,~._-,~ -:: .-.-;-, .;_,;-. ··~'.-'"" -­
	7

	Page 41, Section Ill, Toxicology Profile: The summary table for acute toxicity is missing. A summary ta,bJE!,,fqr;:subc@rqr:iieto~lc(ty and1c~remJ~ tPl(liCiW;study, was,,P>r.ovidE!~:l;on13age · 69.;c-·Z:-tVLi-..h:1:j<,,-i-~1~rc·0:: t;·-,_-~,-~1'?..f,iC';"1 ;-.:)~r·tvv 1 · t '<tJ :-}1Ji·1~;v (_1t -~·l'~::t·tv-;;;,-:-.. -,;·-,.
	h 
	:;,;_-] · ~:::"t··,;"':-,_-:id· ~-'1 1,.,_( .... (_;:;..'::·,,_., ~·-f>E;t~·~:·~<"·"~;--;~,,,~::.·'.-" ~·-« .-··~·'-, 
	Page 4?1.J~<lT!l!lllt~Bll· 4;,Aco~rf!lit'\g)to1parc;igrrgp~:t;, ar:e · 
	"$1.!P@/ii:no.nil!;IN!.j>Jij"'$'2!lld.,!,;Qliil:,$ 

	summarized in Table 111-8." these values are l,IJ-,1.().. . .. 
	aduall:Y.'~lilltlAl.lilriz~d,lfl(J.Qb.le 

	Pag(';!~~;Thedt;1ti;i;in !ylp~er.G~Q.P?)'Dli!V:e .qeen publJsb~djn Joxi9ol~gil'.lll\l1$,olfi!r:ioes 114 . (1):11~.rcJ2J1(20tO). Jht:i.rres,ults):if g!1Joe$$lijJY, ei!lltjtbe att!1J,tiqnJ;r;tthe,)RQ[i).shpuld• be · updated. . , . · .. ·· ,· . , ,. . 
	1 

	Pages 45 §!A.~ §.@1,&pqo,rd\!'.]gt,q \he tf;!l(j:, tl:)e S!Mli\te.!1'\),0,~9~1,,,,f1Rr.:t!YM\l,Uqc!J.ronji:; ,d,ei~rn;:il Au~~ir:li~Q~~~ti~tU,~M~lll :~;c;1J.lljlg1;~9t.P.f'IY>'. ilcit?.We~~r,,. ;r<1;1\i!~1J!hi1·~ l!i§~S ·th~;i$Y,Sterci;lio:NQgJ,. . . . 
	· as 1:Ql!J~gf~gffl!l!YS';f)1.[ljj·~\l\lil~Jll~i~tjilJil,()Y)$Q.O\:l•l!ll1f?e a~tjr§@s~, rr ,., :,-.N· r , .:':' , ··· 
	Figure
	S~UGOCXB "}I,,\;~ ;nt1:;cjr~1f:. iTQ_ ·;er·~ Dr!LU)d "iBilQU"rt£ ,?.\& b~u ~cf ;)tLi(};_-, ;~;;\i9i ~{ljj'.:'.'.(i!Jl'i~'} r:,.;o.. -.. ;,.«IJ! ;age 87, .fn~Jia;inaRo,5!~§,qlft~~.~.9Q,HI~1\:311! ;~.~1.s '· . NO.~l,,:_ancLJ..QSL•:Val.µe~11n labprato1:;.H;,tn1mal,studJes.,on,therep,roduc:~lve•tol([¥ity.of.. carp~.fiJ:·' .arid;t\1~ atli~e~ntat?R;v~~~g.tl;\~~,th~,t!tle,F)pP,~ws,;~r:i \~e,,tqp~f th~..t~~I~! . 
	l?Mi@,~~·~~~~~!il,t~e.~ti.tl,~,f,GW1liil9ie,1!Jh

	'-" --, ~.. -,, ·11..: ',,... .,'. Page 95: In the fable, superscripts 3 and 4 should b'e c and d. 
	14 .
	COMMENTS ON THE DRAFT RISK CHARACTERIZATION DOCUMENT FOR CARBARYL 
	Page 98, Pcircigraph 3, the paragraph below "F1 adults.· There were po clear effects of carbaryl in the Fadults.", which begins with, "The LOEL determination for maternal effects .... At 1 Orf)g/lfg, very cl.ear body weight gain decrements, RBG ana brain . . cholinesterase inhibition ... " appears to be referring to Fa adults instead of F1 adults beca·ase ·there wail. ;'no clear .effects of carbafMLin :the F1 adult"· as •merl'fiehea a'bmte.. Therefore, ttf~r13 ~hoLild be a space between the description .of 
	1 

	Pages 99-100 in Table IU-16a: There seems to b~ an error in the incidence for "Signs" fqOt;teg~20 1.q [!J9f:~g gro.up. It is lower (t0/26),than tlilat(1.1/26) for'hy~otonic gait: · alone. rhe indide~oe for "Signs" sholild Ifie the same or,higher sihce'1f•repr.esent!:rthe number of animals with one or more signs. 
	Page 100, footnoted: The incidences appeared to be for animals with one or more 
	signs, not only those with "more than one si.gn" as indicated in this footnote.;::·::, •.«,\((•' 
	Page 111, Pa'Pagra:ph 3, line 2: .Hamada referen'ce shRuld be "f'lamii'<ila'"198?'' in~teadof 
	"Hamacia1©9vt·" · · · · · · · ···"··'"": ·n•N ·fnu.•, .,., .. 
	Page 116, the znd paragraph ".... Fourteen separate algorithms available in the USEPA . vers[ori'1'.B:.2•bef'fiff:ihmark dose ...were~boirtfj~red·as poJenfia1 models:'fifl~tfie;tnali/"' ..u:· · vascul<Ifi·fumotl&,at-a.:. ": Thislparagraph wa•s'in the diet:acyHC:i3'(it sill•ei!lfe!Jb~:<r~~iewe<ll' · to see if it is still applicable for this RCD. ~"S shhwiii ih A~pendix fi1:'1fbe~i~~e¥~ct~r'was · 
	1
	1

	. calculated usi,ng the multistage cancer model from a more.recent version,,<version 1.9) · of,,tl'.i'e. so'f!VJal~~·.'MaltiSta'ge e§frrcer rn0del'•is'th'e ifl'lly•apprqpflaternq(!J~l£fo1' ffie"· . '.' ·.... ·· ·· det~rm'tnaff~ri''of·~:otenqy. On tffis paf!e arCJ sls.e'.\:&tl~!e,, iXJ,St~a;dof"algbritflri;\'', ~n'e conventional term is'.~lflode1" irfferereifoef'fO 1nefstaff'stical'fn0aels''in'lfl1e. Sl\7ID,softWare'.···· 
	1
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