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1. Introduction., 
.- C.Chen, H. aibb, P. White ofORIY¡åndW. ~::tu~ft~le~horiefând

c. Abrn thy of OOW met on several oca.S'sioas tç¡çU~9t.~S,.tJ~.T!5effÇld (1968, 
1977) and Southwick et al. (1983) studies, t.i-e ORO t:ip(IrgoÌic, 1988

report and other relevant As p4blicat,ons anai:eP9r;~ in..()~i=!: to try 
to reach some conclusions on which sti.Y t.o llSe f9tca,lçt.àtPtg anRfD
 
for As. The adverse .~ effects . cons iderèd by theWórk Group' '.forfèstab­

lishing a NOAF were hyprkeratosis and Blackfoot Disæse~ '.'Specific 
be attrib..ted to tllse inclivi.duals.
commnts by ir.dividuals will
-- " - ---,.---," - ";,; -'c-- /:' 

It was generally aglieed that, alt11ölJGh th~;ewere a./tot of
 
facts, the data were scattere:f and there .were ¡$èrious data gaps.


many QI:ees preveqt,ed th~$'94g fr9mreachingThe paucity of data in 


de fini ti vecóncl usions.t'l"ciiscus5 ion. c~n teI:~.,.'arøW1d tte amount of
 
water (dirêct and indirect')lGgestect th~:,~moutt:d9fJa6d.; (tice and S\veet
 

potatoes) eaten, the levels.of As. in foc:,rd. wateI:.~anasoilf.uptake of 
As fr~ the 
 soil by plants .and the perçefltof AS'.asin.?rQanic As in Eocd
 
and water. The 
 analyses pr;esented below):~lll bebaséQon' various 
assttpt:ions whichwi11 be speci tied. . . .' .
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II. we te~ consumption. 

A.	 Direct. The value of 3.5 i of water/day was usad for the
 
ORD calc~la tions.
 

. i. H. Gibb t3lka1 to 3 to 4 peple in. Blackfoot qeat.inent
 
center and asked th~m to estimate their wat.er consumption.
 
They estimted that they drank up to three 1.251 bottles
 
of water per day. Since he had to ask the questicns through
 
an interpreter and only a limited numer of persons were
 
asked, H. Gibb felt that the data were a little "soft"
 
and could only be used as an approximation, but that t77ey
 
were consistent with the view of the Work Group on water con­
sumption by the Taiwanese.
 

2. P . White agreedt.ha t the infor: tion on Ta Ì\.¡nese wa t~r 
cons~~ption was limited. He felt that L,e Taiwanese laboLers
 
could have had higher fluid consumption than the general U. s.
 

1 this water consumption applies to the

çopUUation, but not.ed tht


entire ~pulation (lab:::n:'ers and nonlabrers) over the whole year, 
Taiwanese are physically smller th average Americans i and U. S
 
drinking wa tar consumption tends to be less than 2 l/day. There­
fore, he did not fasl confident tht water consumption was as high
 
as 3.5 l¡day and felt that 3.5 l/day might be an appropriate esti­
mate of tota water consumption (see below). .
 

3. c.''o Chen, W. Marcus and C. Abernthy felt tht ina warm to
 
hot climte, laborers could easily drink 3 to 4 i of water/day.
 

Most of t.he workgroup felt that the Taiwanese workêrs could drink
 
3 to 4 1 of water/day and tht 3.5 l/day seemed to be a re,9.sonable esti­
mate for direct wat.er' consumption.
 

swet potat.oes
Indirect. Water was used to cok rice and
B. 
an at.hisa.untwas not Eactored into th original ex¡:sure

. scenario. ' 

1. Rice. C. Abernthy ment.iohed t.he fact the J. Du (OO) had cooked
 
rice and found that it took approximately 200 ml of water to
 
cook 100 9 of rice. This value was accepted by the workgroup.
 

2.	 Sweet. t:tatoes. They are eaten either as fresh vege­
tables or are sun-dried for preserva tion in order to. 
eat them during nongrowing seasons. The dry form of 
the vegetale would take more wa ter (The rice and sweet 

potatoes are cooked together - Chao Chen.) to cook than
 
the fresh form. Taking into consideration the dry and the

fresh forms, -Chao Chen estimated that it i"::)Uld take Sata 
75% as much wat?r to cook the S\ieet i:tatoes as it would
 
to cook the rice. . Accodingly, if \.¡e assi.e that it would
 

water for the IXtatoes as the rice, then
 

for ioa g of potatoes. it ~uld take l25 ml of water (200
 
ml x 53% = 125 ml).
 

ttke 63% as much 
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C. As levels in water. In the NOP.E group (approximately 2(500),
 
there is an ex~sur.;range of i to 17 ug As/liter of drinking \\ê.tar (Tsenc,
 
1977) e,Chien-Jen Chen of the National Taiwan Univèrsity of Taiçei, Taiwan
 
(tslephone call) thought that mere of the exposed p:oplå wereirf'"thè lcw

dose range, but had no data. The As Wor!( Gr:;up ~ncluèed that an ac::ul:.?te 
scientific estimate would be difficult to make on the basis of t~e present

data. 

III. Food Consumption. 

A. Total food. From Table 1 in the Irgolic (1988) repol:t (p. 5),
rice and sweet potatoes account for 90% (750 g) of the fCG'è i;­
take by this 
 population. Accordingly, only th,;se two sources of 
foed will be considered in the food exposure analysis. The rela­
tive proi:rtions of rice anà S'oieet potatoes woulå vary wit:- the
 
ëoõnomic status of thp. families. Irgolic(r. 4) states that the
 

i:orer families would eat more and, sometimes exclusively, S'Ñeet
 
tOtatoes, while the mor~ prosperous families \\uld eat mora rice.
 

1. Rice. Chao Chen sta tad th t the endemic study area was very 

por and tht rice consumption woulò be below tte 376 9
 
average (Irgolic, 1988). It was estimated by the workgrou9
 

200 to 250 9 of rice would be consumed/day.
that 

2. Sweet çotatoes. It was estimated that this populatic:-. 
would consume 500 9 of sweet potatoes (Greater than the
 
360 g average given by Irgolic, 1988.).
 

iv.	 Analysis. VariabJ"es will first be. discussed separately and L:1en com­
bined in the next section to provide different e:q:osura scenarios. 

A. Wa ter . 

1. * Direct. 3.5 i (from a range of 3 to 4 i). 

2. Inòirect. cooking wa tar. 
a. Rice. 225 9 X 200 ml/IOO 9 ,= 450 ml. 

-
b. Sweet p:tatoes. 500 9 X l25 ml/IOO 9 :: 625 ml.
 c. Total indirect. 450 ml + 625 ml = 1 lite~ (appr.)
 
B. Foo . 

1. Rice. 225 g/day( Section III.A.l). 

2. Sweet çotatoes ~ 500 g/day (Section III.A.2). 
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c.	 Arsenic levels. 

1.	 Water. In the 7 ,sooê6ritrolpôptlàtion, approximately 
5,000 were from ~'e island of Matsu and they were 
exposeå to virtually no As directly f~m ~~eir drinking 
water. There were approximately 2,500 control subjects in 
the endemic area who .were exposed to 0.001 to 0.017 mg As/l 
(1 to 17 ug/l) in their drinking water. This 2,500 is t~¿
 
NOAE population used in this report.
 

a. P. White thought that it shotld be limit-: to men whic::
 
would bring L''e exposed population below 2,500, sinc~. women
 

- might receive lower exposures due to decreas~ water and
 
Chen also noted that a rela-'
 

foo consumption. He and Chao 


tively smll fraction of the populaticnactually had life­time exposures. . 
b. H. Gibb thought thaLan average exposure value of 9 ug/l
 
should be" the maximum used for the NOAE calculations.
 

c. C. 'Abernthy and W. Marcus felt tht l7 ug/l should be
 
included in the calculations, since it \-uld give a maximum

exposure scenario for drinking water., 

that he believed that very few of the

d. Cho Chen said 


2,500 would have been exposed to the 17 ug/l level and
 
for tht reason believed tht the average value of

9 ug/l or, a geoetric mean of 4 ug/l should be used. The

on an exposure range of 4 to
 
coimittee reached agreent 
 to be 'the best 
9 ug As/loE drinking water, believing it 


estimate that could be reached with the availible data s~t. 
a 

To demonstrate the potential scope of As exp:sure from As in the
 
drinking wa ter will be calculatad using i, 4, 9 and 17 ug/l (See Tablp.s
 
i, 2 and 3 on p. 12).
 

2.	 Foo . 

a. Rice 

1). On p. 5, Irgolic (1988) gives a range of less than
 
0.07 up to 3.5 ug of As/g of ric:: (70 to 3/500 ug/kg) foe
 
rice grown in soils not ~ntaminated with As-herbicides.
 
Howetier, he does not give any speific data on how this
 
range applies to the rice consumed by the Taiwanese pop­
ula tion. Consequen tly, the workgr~up did not use this
 
range in the calculations. .
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2). Ir~olic (1988) s~tes on p. 5 that soils in the
 
endemic area contaminated with As-herbicides are "said"
 
to c:ntain approximat~ly 8 mg AS¡rKg of soil, while

uncontainated soils have "natural" levels of 0.1 to 
40 mg As/kg (average of 5 mg As/kg). He also cit.¡~d a 
study which reported that hulled rice grown in soil
 
containing 20 mg As/kg (as soium arsendta) had As l::'¡els 
of 0.11 mg As/kg of rice. He caveated this figure by
 
stating that without knowledge of soil characteristics,
 
it would be impossible to estimate, wit~ confidence,
 
how much As would be taken up Erom the so n. Since
 
there were no data availi.le on types of soil or on the
 
-form of As present in the soil, we based our analysis
 
on the assumption that all forms of As in all types oE
 
soil ~uld be concentrated by rice at rat~s similar to
 
tht: O.ll mg As/kg of rice in the rice grown in the soil
 
containing 20 mg As/kg. Therefore, the r.ck Group adopted

the fOllowing estimtes: 

a). Natural soiL. 5 mg As/kg is 0.25 of 20 mg As/kg
 
0.25 X 0.11 mg = 30 ug As/kg rice
 

(roundedfroo 28 ug)
 

b~. Containated soil. 8 mg As/kg is 0.40 of 20.
 
0.40 X ~.ll mg = 40 ug As/kg cice
 

(rounded from 44 ug)
 

3). Li et al. .(1979) r;portad As levels in thee types of
 
rice grown in Taiwan. The highest level found was 

a greater th 0.760 ppn (760 ug As/kg rice) with an 
avei:age range of 0.3 to 0.5 ppn. Chao Chen identified 
an analysis of rice from the general area and it had 
a range of 0.05 to 0.33 pçm (rourdedaverage of 0.2
 

ppn or 200 ug As/kg rice). These authrs bel ieveè
 
that the use of As-herbicides c:ntributed to the
 
level of As in the rice. Chao Chen felt that since
 
L~e people in the endemic area were very por, they

would not have usad any As-hei:bicides during the 
exçosure period. In aàèition, a great deal of the
 
exposure occrurced prior to the advent of pesticides.
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The above cited values from natural and contaminated soil and
 
frQm the Li et ale (l979). study will be usad to give a range of
 

tOssible eJCposur~ scenarios.
 

b. Sweet potatoes. 

l). Irgolic (1988) gave a value of 0.008 to l.25 ug As/
 
in Table 1 (p. 5). This value, how­

9 sweet potato


ever is for "other tCtatoes grown in u:'traat.ed soils" 
(p. 6), since the only report tha t he could find.
 
claimed that S'eet tCtatoes did not contain any As.
 
The Work Group founå these comments impossible tc inter­
pret since As was found in sweet potatoes in the'
 
FDA "market-basket" survey of U. S. foo cited by OP?
 
(OPP, 1987). 

0.. Ty (inorganic or Orcanic) of As in water and foo. 

1. Water. Irgolic (1988) states the As in water is pre­
dominantly in the inorganic form (p. 7).. Accordingly,
 
As in drinking water will be assumed ta be 100% inor­
ganic. 

2. Foc~ There are no data on the form of As in the diet 
of the Taiwaese. The only informtion tht we còu1d
 
find on the percent of inorganic As in 'food was in the
 
FDA surey of U. S. feod (OPP, 1987). This memo puts the
 

percent inorganic As in rice and sweet potatoes at 35 and
 
5%, respectively.
 

a qnless there are data to show that As levels in
 
Taiwánese sweet potatoes are high or tht there is a
 
different percentage of inorganic As in th Taiwanese

sweet potatoes, its contribution to the total bo burden 
of the individual ~iitd be low. For exampla, if sweet
 

potatoes contained 200 ug As/kg, the the inorganic As in the

diet would be 5 ug (200 ug As/ kgx 0.5 kg of s-..eet potatoes 
eaten/day = lOOug As/day x 5% (\ of inorganic As) = 5 ug
 
inocgânic ~.s/day. 

E. ealcula Hens. 

Ie Drinking water summary. 

- 3.5 l/day
 a. Direct
 
- 1 l/åay
 b. Indicect
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c. Total "'"4.S1/day''''''" 
d. % inocgan ic As - 100

e. As in wa ter - 1, 4, 9 ot' 17 ug/l 

2. Fo si.r-¡. 
a. Rice SLmmary. 

1) . Using ~~ soil uptake data (20 mg As/kg of soil
 
yields 0.11 mg As/kg rice).
 
a). Natural soil. 5 mg As/Kg soil.
 

0.25 X 0.11 mg As/kg = 30 ug As/kg rice
 
0.225 kg X 30 ug As/!(g = 7 ug As/èay
 

- 7 ug As/day X 0.35 = 2 UQ inorganic As/day.
 

b). Containated SOil. S mg As!kg soil

0.40 X 0.11 mg As/kg = 40 ug As/kg rice 
0.225 kg X 40 ug As/kg = 10 ug As/day
 
10 ug As/day X 0.35 =4 ug inorganic As/day.
 

2) Using Li et al.(1979) stud. 
a). Average valua of 200 ug As/kg rice 

0.225 kg X 200 ug As!kg = 45 ug As/day
 
JJ5 ug As/day X 0.35 = 16 ug inoraanic As/day.
 

b. S"i.eet pota toes. Not inclùded in calcula Hons., since 
we have no reliable data for calculation.
 

c. The above data are copiled in Tables 1, 2 and 3 on p. 12. 

v. In ternal Cancer Da ta . 

c. Abernathy inquired about the possibility of ORD calculating a
 
cancer ~tency estinate for internal cancers and was informed that the
 
data of Chien-Jen Chen (Taiwan) is not complete and, at this time, can
 
not be used fot' calculations. W. Marcus asked fot' a time estimate for
 

that, even if the
 
completion of this task and H. Gibb and Chao Chen said 


time and money were alloted, it w:uld not be pJssible to give an esticrte

datase is not complet:.since the' 




I
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VI. SOuthwick et al. (1933) sttry. 

"extOêéd" Pat"tlciipal"ts (cities of ñinckley

There war:! 145 


anå Deser~t) and 10S control participants (city of D¡;lta) in this

The "ex;csad" p:pulat:ions. of Hinckley and Deserat had astu.1y . 


median A. exposur-e level of 5 ug/kg/day, while.'the "ccntr"l" group.
 
from Delta had a median ~.s e:q:osura level of 0.7 ug/kg/åay. All par­
ticipats came frcm Millard County, Ubh anå lived a "predominantly

MOrmen" lifèstyle. '
 

The authors found a (:lose cot"alation bét,tleen t.''e amount of 
As c~nsumed and the levels of As in' ut"ine and hair samples. Alt~ouçh

the derwtological abnormlities were higher in ~''e ex;csed (õ .25%) 
thn in the- controls (2.86%), the diffarênc~ bet',¡een t.:¿e b¡o f:9u!a­
tie~s was not statistically significant.
 

With resp:ct to neurolegical findings, t.l-e da ta suggested th: t 
there was a 51 ightly inct"e3sed prop:rtion of peple wi t.1 slo\ver nervethe 
conduction am::mg the eXPJsed p:pulation. However, not a,ii of 


study participats took part in this section of the sttdy (Cont-'"ls ­
.."	 67 and E.'CfXsed- 83) and th~ results were not statistically different. 

~.lthough this study offers suggestions t:t 10-5 could have affected 
nerve conduction in the . exposed" group, the da t: are no t. concl us i ve . . 

Based on the a.bove observationsi the exposure level of 5 ug/kg/àay
 
could be cor'sidered as a NOAE or LOAE.. However; due to the small 

- p:pulation sizs of the Southwick et aL. ,(1933) study, the uncer­
tainties abut the significance of the slightly increased incidence of.
 
dermtological abnormlities and of slowing of nerve conduction in
 
tha As exposed group, the fact tht soe participants were on the
 
study for only 5 years and t.~t very few (less th!n 20) were expos~
 

.x."	 for 60 or IRre ye=rs r it Was concl uèed by t. i- As' ~rk Group tha t L'1e 

southwick et aL. (1983) study should not be used for calculating aRiD. 

VII. uncertainty ~ctor (UF). 

There was a discussion as to what UF should be used wi th the 
Tse~g (1977) sttry and O~V and oro ~uld not reach agr~eme!1t on this
 

point. Specifically, ORD felt that an UF slruld be used in calcula­ting a RfD because: . '

1. Most individuals in t.~e Tseng (1977) and Tseng et al (1968)
 

studies were young and few had As exposures in drir'king water approac~
ing Ii Eetime duration. Therefore, the observed absence of skin lesions 
providas less convincing evidence than would be ~~e case if the entire
 

population had receiv~d exposures of lifetime duration. Age-specific
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'''exposed " of the Tseng studiss 
prevalence for hyprkefat.bŠlsin the 


indicate tht the observation of 2,500 "control" individuals (0.001

to 0.017 ppn or 1 to 17 ug As/I in drinking water) ~uld only be 
one-fourth as effective in det.ecting skin lesions as W;uld be the
 
case if all the individuals had recieved lifetime duration exposures.
 
Furthermore, due to the As-associated mortality (in particular,
 
blackfoot disease) in the "exposed" Tseng group, the steepness of the
 
age/pravalence.relationship for hyprkeratosis may be underestimated.
 
Thus, the above considerations may still overstate the effectiveness of
the Tseng sti.y in establishing a NOAE; . .

2. The Cebrian et al. (1983) study reported that 7 of 31S"cQn­
troIs" (exposed to 5 ug of As/i of drinking water) had dermtolo9ical
 
signs of As ex¡;sure. This introduCES uncertainty into the Tseng
 
(1977) derived NOAEL of- 4 to 9 ug As/l of drinking water as selected
 
by the vlork Group;
 

3" As noted in l 2, the rep:rted findings of adverse effects in
 
the Cebrian et al. (1983) "control" are not concordnt with the absence
 
of effects in the Tseng "control" group. This may. indicate tht the
 
exposure vaues develope for th Tseng (1977) study are too high. If


calculated NOAE is also an overestimte;

this is the case, the 


exists on the prevalence or incidence of

4. Little informtion 


hyprkeratosis in the United St.ates. The fact tht a substantial sub­
group of the American p:pulation may be eXfOsed to drinking water As
 
levels above SO ug/l does not in itelf provide any reassurance tht
 
As-induced lesions are not occurring. Lesions which do occur may not


called to the attantiol' of a physicián. Futhermre, rep:rtingbe 

of su:h lesions in the medical li terature would likely be sporadic;
 
5. Comparisos between the UFa-ppropriate tor a RfD derived
 

from the Tseng (l977) stu:y with UFs used in previous Rf calculaticns
may be of limited use because¡ .
, (a) the reported data from the Tseng sttries were not
relationship for hyprkera­

sufficien~ to construct a dose-response 


tosis. When data on a compound indicate tht a steep dose-resp:nse

is observed, one may have greater confidence that a study NOAE is 
indeed a "safe" level of ex¡;sure, and
 

(b) much of the uncertainty in establishing a NOAEL using
 
(1977) study is due to uncertainty in exposure levels.
the Tseng 


be better known in smll experimen-

Exposure levels will generally 


tally-oriented studies with humn subjects.
 

OUA felt that an UF of 1 should be usad because:
 
1. The Work Group used hyperkeratosis, which may not be an
 

adve~se effect, as a toxicological endpoint;
 
2. The Tsèng (1977) population is of sufficient size to use


an UF of 1. In this regard, it. is of int.erest to note that other 
RfD studies in humns, with cholinestecase inhibition as an endpoint
 

. .
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and validated bytt Agençy's RfD Work Group, having exposure grups
of 5 to 10 hunns/dose use an UF of LO¡ .
3. Other studies, with smller populations and higher doses thn
 

than the Tseng (1977) stu:y, conducted in the U. S. and Canada, such
 
as Ha.rrington et al (1978) in Alaska, Hindmrsh et al (1977) in Canada,
 
Goldsmith et a1(l972) in California, Morton et al (l977) in Oregon,
 
Vig et aL(1984) in Nevada and Southwick et aL. (1983) in Utah'
 
indicate that exposure to concentrations of As up to 50 ug/l in the
 

does not produce hyperkeratosis and/or otherfor:s of
 
As toxicity;
 
drinking water 


4. The exposure of 100,000 people in the U. S. to ~.s levers of
 
50 ugll or higher (U. SL EPA, 1987) is compatible to the abve studies
 
cited in-' -2;
 

5. The report of 7 of 318 "controls" in the Cebrian et al (1983)

stlry having dermtological signs (hy¡ an hyprpigmntation) of 
As exposure is impossible to interpret as an indication of adverse
 
effects caused by As since there is no reported "control background

level~ for thse signs in the general Mexica popuation ~ndhyp
and hyprpigmntation are cosmtic effects; and -

Tseng (1977) population is a sesitive subpopulation
6. The' 


of hums. The reasons for such a conclusion are justified by the 
following facts. Inorgnic As is detoxified by methylation
 
in humns prior to urinary excretion (Hindmrsh and McCUy, 1986¡
 
Marcus an Rispin, 1988) and anLnls fed diets deficient in nutrients
 
si,h as methionine, choline, folic acid and/or vitain B12 have lower
 
methyla tion rates due to decreased levels of S-adenosylmethonine, a
 
necessary cofactor in trnsmethylation reactions (Shivapukr and

Poirier, 1983). The Taiwanese P=pulation consuned indeqte amunts 
of protein (irgolic, 1988) and WJUUd t.""erefore be not expeted to
 
methylate As at the sa rates as do humns with an adequate protein
 

".,"\ intake. a 
suggest that thre could be a


The enzymtic detoxification data 


.practica n threshold for As. This viewpoint is in accord with the
 
preliminary Science Advisory Bord report.
 

VII. Suury . 

The As workgroup has concluded that:
 
1. The Tseng report (1977) is the best available study to us~
 

for calculating a RED,
 
.2. The range of 4 to 9 ug As/liter of drinking water represents


the best est.imate of As concentrations in the drinking water in most of
the 2,500 con tro1group, 

3. This 2,500 ¡:pulation is the appropriate group to use as

the NOAe! group, d
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sweet potatoes 
4. Based on the availible data, the rice and 


would"ogt msi,k~a majot" contribut~on to the overall daily As load.
 
Acc~rringly, the wòrkgrôt.~rbefIêves"that the RI shoulå be in
the range of 0.4 .to 0.8 ug/kg/day if an uncertainty factot" is not
used (See Tabl e 3) ,and 

5. No agreement on an UF could be reached by the members of the
 

As~ Work Group. 

In the In traduction, the As W:t"K Group noted several areas in
 
which more inform tion and/or research were neeed to remove the
 
uncertainties mentioned in this report. Specifically, we see the
 
nee for detailed informtion on: the am9unts of water ingest::
 

per day, an exposure distribution analysis of the study group to As,
 
actual rice and sweet tOtato cónsumption, levels of inorganic/organic
 
As in the rice and sweet p:tatoes with respect to As in the soil and

whether p:s-sible' con.taination by As-containing pesticides could have 
occurred . 

. 

a 
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Table .1.. Various Inorganic Arsenic ExtXsure LeveJ,s from Different
Sources. 

Drinkino Water	 Rice grown in .
4.5-l/davat Natural As Li et al. 

1 ug/l 4 ug/1 9 ug/l 1 i ug/l Soil Soil Study (ï9) 

4 l6ug As/day 5 18 . 41 77 2 

from Sourcè 

Table 2.	 Various Daily Inorganic Arsenic Exposu~e Scenarios for Calculation 
of. a NOAEL. 

Arsenic frem Drinking Water
 
(ug/day) 

As from Rice 5 18 41 77 

( uglday) 

2	 7 20 43 79 

4	 9 24 45 81 

16	 21 34 57 93 
a 

_c, Uncertai'n ty t:ac~! ki-ofr .1)
Table 3 ~	 RiD Calcula Hons from Various Exposures using rn i: ;torY 

Total As from Wa ter and Fo (uo/dav)
 

7 9 20 21 24 34 43 45 57 79 81 93 

RfD (ug/kg/day) 0.1 0.2 0.4 0.4 0.4 0.6 0.8 0.8 1.0 1.4 1.5 1.7 

(Total divided
 
by 55 kg)
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