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Dear Concerned Citizen:

In response to your request, please find enclosed a SNARL
package. The Health Effects Branch of the Office of

Drinking Water continuously develops SNARLS to the extent
feasible. Our suggested action guidance, however, is completed
on. a case-by-case basis and should ke established and used
accordingly.

Sincer=ly,

W A

William I.’ Lappenbusch, Ph.D.
Chief, Health Effects Branch

- Criteria and Standards Divisicn
Office of Drinking Watexr (WH-550)
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SNARL for Fuel Qil #2 or Kerocsene

Health Eff ects Branch
Criteria and Standards Division

Office of Drinking Water CLW
Environmental Protection Agency

Washington, D.C. 20460 00 0000 3'.‘7 62

FFICz CF DRINXING WATER "SNARLS" PROGRAM
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ce of Drinking Water provides advice on health

upon request, concerning unregulated czntaminants

drinking water sunpl*os. This inforzaticn suggests

2 contaminant in drinking water at which ad-
effects would not be anticipated witn a margin

t is called a SKiRL (suggested no adverse
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Normally valuss are provided for one-day,

~-term expccurse Deriods whaere availzble data
aoes not bonco the presencs of a contami-
water, but rather provides useful informa-
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n the setting of control-pricrities in cases
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art concepts in tox fc
ort-term exposures. FPFor carc¢inogenic risk,
a2 range of risk estimates is provided fcr
using a modsl and com Du:a:ions from the
atitled "Toxicity of Selectzsd Drinking
fowever, SUARLs are given on a case-
ergency situations such azs spills and
-RL calculations for short-tarm exposures
e carcinogenic risk that may result {rom
In addition, SYARLs usuzlly do not consi-
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resulting from possible =synergistic
nicals in drinking water, food and air.
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Fuel oil #2, also called dies=1 oil, is a brown, slightly
viscous liguid, with a flash point of 100° ¥ (Sax, N.

Irving, "Danzarous Properties of Industrial Materials,n

1675, p. 639, Van Nostrand Reinhold Ccmpany, New York). It .
is prepared by fractional distillation of crude oetroleum.

It is a mixture of hydrocaerbons, belonging to both aliphat

and aromatic series; in addition, i{ may contazin sulfur and
nercaptans. 1Its couposition varies depending upon the
source of origin such as the United States, Middle East,
South America, ete. 1In general, it is expected to contaln
low molecular weight volatile aliphatic hydrocarbons, 10-16 -
carbon-containing aliphatic hydrocarbons, low molecular
weight aromatic hydrocarbons of the benzene series and a
mixture of polynuclear aromatic hydrocarbons (PAH).
. The volatile alipnatic hydroczarbons in the rzng
Cg should not be 2 problem in drinking water, 2
relatively non-toxic. The hydrocarbcns havi
atoms in fuel oil #2 are probzbly the same a
in kerosena. These hydrocarbons are very in
and one would expect low concentrations of ¢
bons in drinking water 2t sasturation. One wo
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in liguid paraffin which
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aromatic hydrocarbons,
th pozn: of view is
in tnelr recent

From amo 2 low moleculzar we
the chen z1 of concern froo tn
ben e, The National Aczdeny
report, "Toxzicity of Selectved D
1979, has provided gzuidance on
benzene. Their conclusion aad
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. The acute effects of benzene cover a wide range of signs
and symptcms. The effects are transitory but may lead
to more lasiting chronic effacts such as znsgmia. If
exposure is continuous and grezt enougn, leukemia is a
streng pessibility for susceptible members of the .
populztion, There are no dose-response datz on animals,
and the dztz on humans are inadequate to calculate a
risi estimate for benzene with mzthematical zodsels.
The ZPA's farcincgen Agsessuma2nt Greup, using spideniologiczl
dztz, has zstiemcited to calculate the excess czncer risks
2z3cciated witnh the intaks of benzene wvia inhzlation. Using
their gzuidzance, it would indicats thet an orz. coasumpiicn
of 1.2 ¢r 'S5 ug benzens/liter ol wntaer, two liZers per davy
over a lifstize, would result in ap excess caacer risk of |1
in a2 million or 1 in a hundred thousand. It should be kept
CL
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ind that these estimaztes and associated concentrztions,
ver, are rough estimetes - and are limitsd by the lack of
use of animal toxicological data where szxpocsure levels
vague and where benzsne exgosurss were ccazplicated with
r pessible chgmicals. Furtheramore, the concentrztions -
ified for 107° zand 1072 ris¥s zare for life-time
sures and not directly zpnlicable to short-term or
sient exposures associated with spills, . .
Acadeny has provided guidance for the short-term expo- -
levels for benzzne in drinking water. They recommend a N
1 of 12.6 mg/l benzene for a seven-day exposure level, .
recommendation igncred the leukemogen1c effect of ben-
and does not consider the organocleptic threshold of
gne in drinking water. Turtherzore, the EAS' seven-day
L addresses the 70 kg adult znd not the 10 kg child. )
, the NAS used a safetiy factor of 100 rather than 1000.
Office of Dprinking Watsr would assume an unce rtaﬁnty
cr of 10600 since the nc-cbserved-zdverss health effect
er was not established for this animal scudy. Conse-
tly, using the study specifigd by the ﬁAS, & seven-day
L of 12.6 mg/l should te raduced to 0.35 milligrans per

(50 we/kz) (5) 10 k2 - 0,357 pg/1

11 L/aay) (1) (1000) " :

where: 50 mg/kg = biceffects observed zt level
adninistered
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frzction converting from 5 to T-day
exposure

“5/7

10 kg averzge weight of a child

1 1/day = child's dally consumpticon of drinking
water ' '
1000 = uncertainty fzctor due to animal study -
where health effect was observed
d be recognized that human exposurz to benzene also
from breztning contaminated alr znd eating focd in
to dringing cgntaminztes water. licrzally, z2ip con-
the zajoricy o zn urtan dwa2llar's intake. Benczane
heen detzored in sruits, auss, vezatablss, dairy
, oeat, pculsry, 23z, fish and several baverzges,
cording to tnz NLE, thz oo onrr ourtan dweller's
Totrnoe T e o suources eoher than
watar is normzally 85 ug per aay. bl_w
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imonzg the polyaromatic hydrocarbons that mizht be expected

to be pr esent in drinking water following a 53111, the

greatest concern trom the health effecis point-of-view would

include, anmong others, benzola)pyrene znd 7,12-dimethyl- .
benzlalanthracene which ars carcincgenic. Thase compounds

are not very toxic for short-term exposure at the low

concentrations expected to be present in drinking water as a

result of fuel o0il spill. In regard to the carcinogenicity

of benzo(a)pyrene, the National Acadeny of Sciences (1977)

stated: ' -

There is no firm evidence that benzo(z)pyrene alone
produces toxicity, including teratecgenicity, mutageni-
city or carecinogenicity in humans. On the other hand,

a nixture of conpounds which contzin henzo{a)pyrene as a
constituent have been associatsd with cancer in man. In
such cases, the exact role of benzo(a)pyrene is diffi-~
cult to assess.

For long—tetm exposure the internaticnal standards for
drinking water on polynuclear aromatic hydrcocarbens is not

in execess of 0.2 ug/l. Tnis is an aggregate ¢of six rapr
sentztlve polynuclear arornatic hydrocarbcns——fluorant“;ne
3,4~benzofluoranthene, 11,12-benzflivoranthene, 3,%-benzo-
nyrene, 1,12-a- behuooaﬂvTQne and indeno (1,2,3~cd)pvyrene.
Acceptable levels for a transient situation or shorti-term
expesure undoubtedly would be higher. ' '
Without the existence of sufficient oral ingestion data for
benzo(a)pyrene via drinking water and if no bestter quality
watsr were availlable, it would be aooropriate t¢c sugzest .
that drinking water contaminated with banzo(zlpyrene would

be acceptable to drink for a sncrt cnrioa under z spill
situation if its concentration is such that it 1s approxi- )
mztely equivalent to that norzzlly consumed in food. In
other words, a trangsient exposure from water at equivalent
levels to that freom food and otnher scurces would not signi-
ficzntly increase normal background relzated risks. Using
ZPA's draft, "Water Quality Criterion Document {or Polynua-
lear Arcmatice Hydrocarbens," orepared by Santodonato, 3Basu

znd Howard of January 1979, it can be calculatad that man
srotatly eats Food contazining at least 8 uz tenzo(a)pyrene
2z2n Z2zy. Az 2 result, an 24cition2i oozl consumpticn of

S3 uz of benzof{al)pyrene from contaminated Zrinking watsr for

2 zZnort period would seenm aceeptable. Should zn adult drink
W0 liters of watear dupring the smergency situation, than in
“nat czs2, only 25 ug/l would 2e accegtzable.
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To conclude: the reconmend
acute and subacute ftoxicit
or xarosene, is 0.35 nz/l
total from drinking water
‘concentrations should only
‘gency situztions where no
water are available. In ¢
water containing such subst
adulterated and would not

consumption. The PAH's ars
levels by conventional sed?
processss and they are a’s
chiorination. Benzene is
activated czrbon. ALl of
where nacessary to obtain
iblz2 concentrations.

ctical point of

Frem a pra

recommends that the taste
sene or fuel oil of anproz
Toxicology 1: 187-195) =she
for traznsient exposu "es.
and odor detection limit w
gc-ergency aad should be e
additicn, 0.35 mg/l for te
would also be controlling.
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)p"reﬂe. These
, nO"aver, in ener-
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SNARL for 1,%1,1-Trichlorocethance
Office of Drinking Water '
U.S. Environnmental Protection Agency
¥ashington, D.C. 20460

TEZ QFrPYICE OF DRINRING WATER "SKARLS® PROGRAM

The Office of Drinking Water provides advice or health
effects uvpon reguest, concerning unregulzated contaminants

found in drinking water supplies. This information suggests '

the levyel of a contaminant in drinking water 2t_which adverte

healeh e‘*eqhu would noi be ‘anticipas ed with .3 margin oif
safety; it is called a SNARL (suggzsted no adverse response -
level). Normally values are provided for cne-day, 10-day
and longer-term exposure perilods wvhera avallable data exints.
2 SYARL does not condone the presence of a contaminant in
drinking water, but rather provides useful informaiion to
z2gsist in the zetting of contro‘ priorities in cases wvhen
they have been found. . '

water sitandard for
Drinking Water hezs
esponse level (8HARL)

F

in the absence of a formal drinkin
1,1,9~-4trishloroethane the 0ffice o
estinmated & suggested ne adédverse T
follovwing the state~ofwithe~azt corcepts in toxicology Sox
nonnca“c‘ﬂognnic riskx Ffor sbhort and lomg tern exposSures.

For carcinogenic risk, & range of risk esitlinates is provided
for life~tinme euposursa using a model and computations from
the HAS Repprt (1979) entitled "Toxicity of selected drinking
water contaminants.” Eowever, SHNALRLS are gliven on a crse-
by=-case basis in energesncy situztioans such as spills aad .
accidents. The SNARL calculations foxr short-ter:m and chronic
expesures lgnore the poasible, carcinogenic risk that ray
result from those exposures. In addition, SNARLS usually do
not consider the health risk resulilng fron possible syneryistic
effect of othex chemicals in drinking watex, food and air.

SXARLs are not legally enforceable standards they are not .

"issued as an official regulaztion, and they 1 may or may Bot-

lead ultircately to the issvance of a national standard ox
Maxizum Contamination Level (MCL). The latter must take
iﬁ“o acccocunt occurrence, relative souxrce contribution factors,

reatrment technology, monitoring capability, and costs, in
additicn to health eZffects, It is guite conceivable that
the concentration set for SNARL »urposes might dlffer from
an eventual XMCIL. The SNARLs may alszo change as additional
information becomes avallabic. In short SNARLs are offered
a3 advice to zssist those ¢~ o e deealing with specific

c

conczinnadion o e e B --%iio health.
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General Information and Health Effeern’

The orgadnic chemical 1,1,1-trichlorocethane (meihyl

chloroforn) is used as a cleaner and degreaser of metals and

is considsred a solvent of lipophilic substances. This

substance is found in drinking water sunnlies in the United
tates of America.

According to the Natlonal Acadenmy of Sciences, 1,1,1-
trichloroethane 1s probably readily absorbed from thes gastro-
intestinal tract, howevez, there is insufficient dzata on the
uptake, &{Ftridbution, metabolic and excretion patterns of
this compound or its metabolites. Fortunately, some toxico~
logical data does exist following ingestion and/oxr inhalation
of animals and/oxr man. Conmpared to ) other alkyl ) halocarbono,

1,17,1-trichloroethane is considered less toxic perhaps due
to “its relgtive mehaboliSﬂ and e_q;etion.

The health effects fronm 1 1. 1-trichloroethane exposure at
high doses include:

Te depression 0f tha central nervous system and
psychophysiologlical changes 23 demonsitrated by the lose of
manual dexterity, coordination and percepticny

2. some fatty vacuolation and weight gain.of the .
livery :

3. transient eye irritaticn and dizziness especially
following an inhalation exposure

4. some cardiovascular chaznges including diminished
systolic pressure and premﬂture ventricular coatractions;
and N

5. .weakly mutagenic ackivity.

1,1,1~Trichloroethane SNARY

Since 1,1,1~trichlorcethane is not considered to be a _
carcinogen, is relatively low in toxicity comoared to sone
of the other alkyl halocarbons and has a taste and odorx
threshecld range of 300~-500 ug/l, it would appear rezsonable
to establish a chronic SHARL. :

In the absence of definitive information on the chronic
toxicity of ingested 1,1,1-trichleroethane, the NAS chose %o
identify a dose of 750 mg/Xg given to nmice and rats in a NCI
study as the observed adverse effect level. At this dose a
depression in body weight gain was observed in males while
dinminigshed survival times were noted for both male and
female rats. Consequently, the ¥aS calculated the chronice
SWARL value to be 3.8 mg/l as follows: T

— I | CLW
0000003768
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(750 mc/%Xc) {5 daws)(20% D.¥.)(70 kg man) = 3.8-mg/l
(7 dayal(2 L/ zy)(1.,000)

DP‘

where: 750 ng/kg = obscrved adverse cffech dose
: 5/7 = fraction converting frem 5 to 7-~day exposure

20% D.We = relative source contribution fron drinking

70 kg = average weight of an adult

1000 = uncertainty factor via 100 factor for an"
animzl study and 10 factor because data
did not spec-hy the no observed adversa
effect level

2 1/day = adult consunption per, day

Extrapolation of an inhalation threshold limit value

(TLV) of the Yational Institute of Occupational Safety and
Health to an equivalent chronie ingestion linit for drinking
water for the general povulation could be nmade which supports
the NAS lifetime SNARL f£ozr the adult. This can be obiainecd
by assuming a TLV of 200 wpm or 1082 nmg/m where 10 m ars
inhaled/day, a 30% absorpition factor and 20% contribution
from drinking water, 2 i/day consumption by adults, and a

100 safety factor for extrapolating an adult occupaticnal
exposure to the general population. Numerically a supporting
lifetinme BNARL for the adult could be determined to be 3.3
ng/Ll:

LS . - -
(1092 mg/m ) (10 ng/day)(O.BG)(D.zo) = 3.27 mg/d
(2 1/cday) (100 saifety factor)

In order to protect the child and most sensitive membexrs -
of the pecpulation, the Health £Zffects Branch feels that the
10 kg child should be considered with the assumption that a
child drinks water 1 liter/cday. Applying this concept to ths NA
data, the chronic SNARL value becomes approximately 1 mg/l.

-

This value is obtained as follows: . -

(750 me/ka) (5)(-20)(10 ka).= 1.07 mg/l
(7){(1 1L/3ay){1000)

vhere: 750 mg/kg = observed adverse effect dose
5/7 = fraction converting frem 5 to 7~day exposure
.20 = relative source contridbution (20%) via
drinking weot~w
0 o o= avorage ... X oo ochild
Iy &« Gacertdiilmes mnawevse vae 100 factor for an
animal study and 10 factor because data 442
not speciiy the no observed adverse effect level
1 1/day » child consunption of drinking water each
day




It should be concluded that besed cn health a 1 mg/l chronic
SNARL should protect the publiz especially since 3,1,1-
tricﬁloroe*ﬁuna was necative in the NCI cancer bloassay.

It should also be reczenbersd that the taste and odor conden=
tration for 1,17,1-trichloroethane ranﬁes from 300-500 ug/l.
Consequently, the limiting concentration to protect the
aesthetic value of drinking water should also protect public

health.




