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Pur pose

The purpose of this nmenorandumis to transmt the final CERR
nmet hodol ogy and gui dance on the cal cul ati on of nuneric renoval
action levels (RALs), to assist Superfund personnel in deciding
whether to provide alternate sources of drinking water to
popul ati ons adversely affected by rel eases of hazardous
substances into the environnent.

| ntroduction

RALs are drinking water concentrations of contam nants that
are considered, along with other factors, in determ ning whether
to provide alternate water supplies under Superfund renoval
authority. RALs were established in 2swer (Office of Solid Waste
and Emergency Response) Directive 9360.1-01, Interim Fina
Gui dance on Renoval Action Levels at Contam nated Drinkina \Water
Sites (Cctober 1987). That directive defined two types of RALs:
(1) nuneric levels for individual substances, which apply
generally across nost sites, and (2) site-specific levels, which
are based on a nore detailed analysis of conditions at a
particular site and are determ ned on a case-by-case basis. A
met hodol ogy for calculating nuneric RALs for drinking water was
presented in the 1987 OSWER directive, and values for 34
substances were listed in Exhibit 2 of that directive. The
Ofice of Energency and Renedi al Response (CERR)/Energency
Response Division (ERD) distributed an updated and significantly
expanded table of numeric RALs in April 1991 that |isted values -
cal cul ated using the sanme nethodol ogy described in the 1987 OSVER
Directive - for 165 substances.
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(oj ective

ERD has adopted a new nethodol ogy for determ ning RALs for
contam nated drinking water. This nmenorandum expl ains the new
nmet hodol ogy and provides the rationale for adopting it. As
di scussed in the next section, the new nethodol ogy better nmatches
the needs of the Superfund renoval program and is nore consistent
with procedures used by the Ofice of Water (ON than the
previ ous guidance. The attached table lists updated numeric RALs
for 204 substances devel oped using the new nethodol ogy. These
updat ed RALs supersede the values given in the April 1991 table
distributed by ERD. Regions should begin using the newy updated
RALs immediately, in the sane manner as previous val ues were used
(i.e., as one factor in deciding whether to provide alternate
wat er supplies under Superfund renoval authority). | ssuance of
this update of nuneric RALs does not in any way restrict the
existing flexibility of a Regional office to develop and apply
site-specific RALs. Note that the updated nuneric RALs apply to
new renoval starts, and, in general, are not intended to affect
ongoi ng or conpl eted renoval actions.

Implementation
New RAL Methodol ogy: Background and Rational e

ERD has adopted the procedures recently devel oped by OWNfor
determ ning short-term acceptable risk (STAR) |levels as the new
nmet hodol ogy for setting numeric RALs for drinking water. The
STAR is one factor, along with cost and affordability
consi derations, used in maki ng unreasonable risk to health (URTH)
determ nations under the Safe Drinking Water Act. Under the Act,
EPA (or prinmacy states) may grant a public water system a
variance or exenption from a Maxinmum Contam nant Level (MCL; for
definition, see box on page 5) if it finds that the variance or
exenption will not result in an URTH

The STAR is defined as the upper-bound concentration of a
contam nant in drinking water, generally above the MCL (and never
| ower than the MCL), that would not pose a health risk for
exposur es Iast|n?_up to seven years (approximately 10 percent of
an individual's Tifetime). As of the date of thi's menorandum OWN
‘has rel eased STAR val ues for 47 chem cal substances, all of which
are included in the attached table of updated RALs. In addition,

OW has issued guidance for Determinirg Un;ggsgngpﬂs Risks to
(EPA/OW/O0ffice Of Science and Technology, 2),, which

escribes in detail the procedures for determning STARs. The
gui dance al so allows for devel opnent of site-specific URTHs,
where appropriate, and lists factors to be considered in their
devel oprent . )
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ERD adopt ed the sTAR net hodol ogy to replace its previous
apProaph to determning rars for drinking water primarily for the
fol |l owi ng reasons:

As risk-based |evels devel oped specifically for
relatively short-term exposures to individua

contam nants in drinking water, STARs are the Agenc
nunbers that nost closely correspond to the needs o

t he Superfund renoval program for action |evels.

Level s based on exposure periods of up to seven years
are nore relevant to renmoval program decision-making
than levels based on lifetime exposures (as used in the
?reV|ou$ approach). It is inportant to note, however,
that while the STARis a level for short-term exposure,
it is derived from nunbers (e.g., McLs and drinking
water equivalent |evels (DweLs)) that are protective
over a lifetime of exposure.

STARs are devel oped using OWN procedures and data, which
are extensively reviewed both within the Agency and by
I ndependent scientific %éoups, i ncluding EPA's Science
Advi sory Board and the National Acadeny of Sciences.
In addition, the STAR nethodolo?y was ‘subject to public
review and comment as part of its devel opnent process

Problems that potentially could arise from _

I nconsi stenci es between RaLs and STARs wi || be avoi ded,
as EPA will be using the same approach to evaluating
short-term exposures to drinking water contamnation in
the Superfund renoval program as in the OWdrinking

wat er program

Thus, the new nethodol ogy enhances both the scientific
grfdlblllty of RALs and their consistency with ONprocedures and
ata.

Di fferences Between the O d and New Methodol ogi es

There are several differences between the newy adopted

met hodol ogy and the previous approach to determ ning RALs,

i ncl udi ng: (%} primary reliance on ONdata and procedures; (2)
explicit consideration of short-termtoxicity data; (3)
eltmnpation of the possibility of a numeric "RAL being |ower than
t he correspondi ng McL; and (4¥ elimnation of the tw-fold
reduction tactor applied to volatile non-carcinogens. The
BreV|ousI used adjustnment factor for volatiles was elimnated
ecause the ONvalues and cal cul ati on procedures that are the
basis of the new nethodol ogy are considered protective of
exposures frominhal ati on of volatiles rel eased from drinking
water as well as fromdirect ingestion.

It is inportant to note that exposure to volatiles other
than through ingestion is receiving nuch Agency attention. The
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fice of Water is investigating nethodol ogies for assessing

hal ation risks from volatile contam nants (nainly

i hal onet hanes) and is scheduled to take action on this issue
is year. What the Ofice of Water does w th trihal omet hanes
'l have inportant inplications for other volatiles and may | ead
to sonme nodifications of the assunptions and mnethodol ogi es used
to derive STAR |l evels and other drinking water standards.
Currently, the Ofice of Water considers the RED/DWEL, longer-
term health advisory, and cancer risk level protective for

vol atile and non-vol atile contam nants because exposure from
sources other than drinking water are npot factored out of the
risk calculations as they are for the MCL/MCLG. This approach
continues to have the approval of the NAS and SAB. Pl ease keep
in mnd that regional personnel may always choose to factor in
i nhal ati on exposure as they would any other site-specific

consi deration when deciding to perform a renoval action.

O
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In addition, OW's |o-day Health Advisory values are no
| onger considered in the RAL process. Al though never part of the
actual cal culation procedure for nuneric RALs, 10-day Heal th
Advi sories were listed in the Cctober 1987 and April 1991 tables
of values, and the Cctober 1987 directive instructed that they be
considered in certain "special cases" (including the case
referred to above, which no |onger occurs, when a calcul ated
nuneric RAL was | ower than the corresponding MI). Because 10-
day Health Advisories are devel oped for nuch shorter exposure
periods (i.e., 10 days) than is appropriate for nmany renoval site
situations, where exposure to contam nated drinking water nay
have occurred over weeks, nonths, or even years, they are not
consi dered adequately protective, in general, for application at
removal sites. Myveover, at many sites there is substantial
uncertainty over exactly how | ong eaﬁosures have been occurring.
Therefore, the newy updated RALs ich are based on a nore
rel evant exposure period, should be used rather than 1o0-day
Heal t h Advisories, except possibly in the (presumably rare)
situation where it can be docunented that exposure i's extremely
short-term and will not exceed approximately 10 days in duration

Overvi ew of ow's STAR Met hodol ogy

“Several toxicity- or risk-based |evels devel oped by OV are
consi dered in developlnﬂ1STARs. These |levels are defined in the
box on the next page. e STAR methodol ogy is described in
detail in ow's referenced 1992 URTH gui dance.
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MCLG (maxi num contam nant | evel goal): A non-regul atory
heal th goal based solely on considerations of protecting
the public from adverse health effects of drinking water
cont am nati on.

MCL (meximum contaminant level): A regulatory |evel that
sets the maxi mum perm ssible concentration of a contam nant
in water delivered to users of public water systens. The
MCL is set as close to the MCLG as feasible, considering
such factors as anal ytical capability, treatnment
availability, and treatnment costs.

DWEL (drinkins water egquivalent |evel): The concentration

of a contamnant in drinking water that is not expected to
cause any adverse non-cancer health effects in humans over
a lifetime of continuous exposure. The DVWEL, in mg/1l, is
calculated by nmultiplying the oral reference dose (RfD), in
ng/ kg- day, b% 70 kg (standard adult body weight) and
dividing it by 2 liters/day (standard adult water
consumption rate).

llonger-term HA (health advisory) (child): The
concentration of a contaminant in drinking water that is
not expected to cause any adverse non-cancer health effects
in children over a continuous exposure period of up to
seven years. The Longer-term HA is calculated simlarly to
the DVWEL, but instead of the RfD, a no- or lowest-observed-
d dverse-effect-level (NOAEL or LOAEL) from a study in which
the exposure duration is conparable to seven years of human
exposure i s used. The NOAEL or LOAEL, in ng/kg-day, is
divided by appropriate uncertainty factors, then nultiplied
by 10 kg (standard child body weight) and divided by 1

1 /day (standard child water consunption rate).

10" cancer risk level: The concentration of a contam nant
in drinking water that would result in a 10™ upper-bound

lifetime excess cancer risk to an individual exposed
continuously over a l[ifetime (other pre-specified risks,
such as 107, also can be defined). The cancer risk |evel
is calculated based on the pre-specified risk, the
contaminant's cancer slope. factor, the standard adult body
weight of 70 kg, and the standard adult water consunption

rate of 2 |/day.

The level that ultimately becones the basis for a STAR
depends in part on the type of effects caused by the substance.
O particular inportance in the STAR nmet hodol ogy is a substance's
potential for human carcinogenicity, as reflected in EPA's cancer
wei ght - of - evi dence classification. EPA's classification system
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(described in detail in_QGuidelines for carcinogen Risk
Assessment, 51 Federal Resister 33992, Septenber 24, 1986)
defines the follow ng major categories:

A Human carcinogen

B Probabl e human carci nogen

C Possi bl e human car ci nogen _ o

D Not classifiable as to human carcinogenicity
E Evi dence of non-carcinogenicity

For Group A or B carcinogens, the STAR is set at the ML
whenever the is greater than or equal to the 10™ cancer risk
level.  Wen the MCL is less than the 0™ cancer risk level, the
STAR is the lowest value amopng the 10 cancer risk [evel, the
DVEL, or the Longer-termHA (child). As exanples of these two
cases, consider ethylene dibrom de and benzene.

The STAR for ethyl ene dibromde is set at the ML, 0.05
pug/l, because the MCL is greater than the 0™ cancer

risk level, 0.04 ug/l.

Conversely, the STAR for benzene is set at the 10™
cancer risk level, 100 ug/1, because the MCL of 5 pg/1
is less than the 10™ cancer risk level (no DWEL or
Longer-term HA (child) available). |

_For Goup D, E or unrated substances (i.e., substances
considered to be non-carcinogens for purposes of this _
met hodol ogy), the STAR is set at the MCL whenever a contam nant's
main health effects are very short-termand the MCL is based on
effects of acute exposures. otherwise, the STAR is the |_ower of
the DWEL or Longer-term HA (child) values. For exanple, the DWEL
for methoxychlor is 200 gg/l, the Longer-term HA (Chl|d? is 50
ucﬁ/l, and the MCL is not based on very short-termeffects.
Therefore, the STARis set at 50 pg/1.

For Goup C carcinogens, which have linited evidence for
human carcinogenicity, the STAR is usually based on non-cancer
effects and is the lowest value anong the DVWEL, the Longer-term
HA (child), or the MCLG multiplied by 10. The lo-fold
adj ustment of the mcLgrenoves the additional safety factor
included in the mcig for Goup C carcinogens to protect against
possi bl e cancers resulti ng fromlifetine exposure, a factor not
consi dered necessary for devel OEE)IV\KI]E?_ a STAR ~ As an exanpl e,
consi der atrazine, which has aDWEL of 200 gg/1, a Longer-term HA
(child) of 60 pgs1, and an "Mcic tinmes 1o value of 30 wg/1 (MCLG
equal s 3 ugs1). Therefore, the STAR is set at the |owest of
t hese three val ues, or.30 ug/l.

"If toxicity information is inadequate to devel op a DWEL or
Longer-term HA (chll_dL, the MCLG (and therefore the STAR) can be
based on a cancer risk |evel.
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Devel opnent of Numeric RALs Using the STAR Met hodol ogy

If a STAR value is available fromOW it is used wthout
adj ustnent as the nuneric RAL. |f ow has eval uated a substance
but has not devel oped a STAR, the nuneric RAL is determ ned using
the STAR net hodol ogy and input data from ON  Wien an OWN
evaluation is unavallable for a substance, a few nodifications to
t he STAR net hodol ogy are necessary because sone of the needed
i nput val ues may not be avail abl e.

For substances |acking an ow eval uation, RALs are based on a
subset of the STAR procedures. MCLs, MCLGs, and Longer-term HAs
(child) are unavailable in these situations and are not
consi dered: DWELs and cancer risk levels are cal cul ated based on
toxicity information (oral RfDs, oral cancer weight-of-evidence
ratings, and oral cancer slope factors) from other Agency data
sources and then used to determne the RAL. EPA's on-line
Integrated Risk Information System (IR'S) should be the first
source consulted for this toxicity information (assum ng no
information is available directly from ON, followd by EPA's

I[th Eff n ry Tabl HEAST) (O fice of
Research and Devel opnent, March 1992 or nost recent update).

Exhibit 1 is a matrix summarizing the new numeric RAL
nmet hodol ogy for both situations - when an OWNevaluation is
available for a substance and when an OW evaluation is
unavai | abl e. Exhi bits 2A (OWNeval uati on avail able) and 2B (OW
eval uation unavailable) are a parallel set of flowcharts
depicting the RAL determ nation process.

Site-specific RALs

A significant health threat nmay exist at a site even if no
substance is currently present in drinking water at a
concentration exceeding its numeric RAL. A renoval action may be
initiated if the health risk at a site has been analyzed in
detail and the analysis indicates that a serious risk is present
due to site-specific factors. Exanples of such factors include
evidence that a ground-water plume wth contam nation exceeding a
RAL is noving toward drinking water wells, current contam nant
|l evel s will [ikely increase (e.g., due to increased punping from
an aquifer anticipated duri n? summrer nont hs), people "have Dbeen
drinking contam nated water for a long period of time already,
multiple contamnants are likely to result in additive or
synergistic effects, or sensitive popul ations are present and
bei n% exposed to the contam nation. OW's URTH Qui dance, adopted
as the new basis for nuneric RALs, provides for simlar site-
specific flexibility to depart from reconmended STAR |evels based
on considerations such as site-specific exposures, exposures from
ot her sources, past exposure (if known), exposure to mxtures of
drinking water contam nants, population sensitivity, chem cal
characteristics such as volatility, or other factors not directly
related to the contam nant.
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Deci sions to undertake a renmpval action when a numeric RAL
has not been exceeded should be nmade on a case-by-case basis.
Because ERD wi shes to know how gui dance is used in the Regions,
pl ease notify your Regional Coordinator of any Action Meno
approved for contam nated drinking water sites where the renoval
action decision is based solely on site-specific factors (i.e.,
no numeric RAL is exceeded).

I nformati on Sources

The attached table of nunmeric RAaLs for drinking water,
dated Novenber 1992, lists values for nmany substances of concern
at drinking water contam nation sites. ERD plans to distribute
updates to the table, as appropriate, such as when ONrel eases a
significant number.of new or revised STARs. In the meantine,
Regi onal offices should use the nost up-to-date STAR avail able
for a substance as the numeric RAL. If ow has released a revised
STAR that differs fromthe value given in the attached table,
Regi onal of fices should use that revised STAR as the nuneric RAL.
Informati on on STARs and other ONdata used in the new RAL
nmet hodol ogy is available through the Safe Drinking Water Hotline
at 800-426-4791.

If a substance of concern is not listed in the attached
table, Regional offices nmay determne the aﬁpropriate nunmeri c RAL
by applying the nethodology sunmarized in this menorandum (refer
to the OWN URTH guidance for a nore detailed description of the
STAR procedures). Alternatively, a Regional office may request
ERD's assistance in determ ning the appropriate nunmeric RAL. If
a Region decides to develop a nuneric RAL itself, it nust first
check with ow to determne if a-STAR is available and, if not,
whet her OW has devel oped any of the other risk-based |evels
needed as inputs (e.g., MCL/MCLG, oveL, Longer-term HA (child),
10 ° cancer risk |evel). If there is no information avail able
fromOWN the Regional office may cal culate and use DWELs and
cancer risk levels to devel op nuneric RALs, based on toxicity
information in IR'S or HEAST. For additional'information on
RIS, contact user support in the Ofice of Research and
Devel opnent, cCincinnati, OH, at 513-569-7254. For additiona
i nformati on on HEAST, contact the Superfund Health R sk Technica
Support Center in the Ofice of Research and Devel opnent,

G ncinnati, OH at 513-569-7300.
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Subst ances Wth Significant Changes in Numeric RALs

Exhibit 3 lists those substances for whioh the RAL has
changed significantly (defined as nore than a factor of two) from
the value I1n the table distributed by ERD in April 1991.

Pl ease distribute this update to all removal program staff
in your Regional office. If you have any questions on this
docunent, contact Lisa Boynton (OERR/ERD), at 703-603-9052.



-10-

EXHBIT 1

SUMVARY OF NEW METHODOLOGY FOR NUMERIC RALS

#1f ML not based on acute

toxicity:
RAL = lower of:

DWEL, or
Longer-term HA (child)

Cancer ) .
Weight- OW Eval uation of OW Eval uation of
of-evidence Subst ance Avai |l abl €' Subst ance Unavai | abl e*
Class )
A or B eIf MGT. > 10™* cancer risk SRAL = lower of:
level: : -4 .
10" cancer risk level, or
RAL = MCL DWEL
*1f MCL < 107 cancer risk
level:
RAL = |owest of:
10" cancer risk level, or
DWEL, or
Longer-term HA (child)
Cc *RAL = lowest of: ¢If DWEL can be calculated:
MCLG x 10, or RAL = DWEL x 0.2
DWEL, or (20% relative source
Longer-term HA (child) contribution assumed)
¢«If DWEL cannot be -
cal cul at ed:
RAL = 10 cancer risk level
D, E, or ¢If MCL based on acute sRAL = DWEL
unrated toxicity:
RAL = MCL

' Use OWvalues for HCL, MCLG DUEL, Longer-term HA (child), and 10™ cancer

risk |evel.

2 (wtain oral ReD, oral cancer weight-of-evidence rating, and oral cancer

sl ope fpctor fromIR'S (or HEAST it unavailable in IRS), then cal cul ate DWEL
and 10 ™cancer risk |evel.



EXHIBIT 2A
DECISION FLOW DIAGRAM FOR RAL METHODOLOGY:
OFFICE OF WATER EVALUATION AVAILABLE

START

RAL = lowest of:

Cancer Aor B ? 10-4 cancer risk level,
or DWEL,
or Longer-term HA

RAL = lowest of:

MCLG x 10,
or DWEL,
or Longer-term HA (child)

RAL = lower of:

DWEL,
or Longer-term HA (child)




EXHIBIT 2B
DECISION FLOW DIAGRAM FOR RAL METHODOLOGY:
OFFICE OF WATER EVALUATION NOT AVAILABLE

START

RAL =lower of:
yes

Cancer AorB? P

10-4 cancer risk level,
or DWEL

RAL = DWEL x 0.2
yes

P if DWEL is unavailable:

RAL = 10-4 cancer risk level

no

g RAL = DWEL
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SUBSTANCES FOR WH CH NUI\/ERIIDéHI EJLIS 3HAVE CHANGED SI GNI FI CANTLY
Subst ance lgglRA(\L(J b ('\'i"}SAL I nFcarCetaosre {
(pg/l) Decr ease
ORGANI CS
Acifluorfen (Tackle) 460 100 -4.6
Acrylonitrile 6.5 1 -6.5
Aldicarb (Temik) 2.5 7 +2.8
Atrazine 180 30 -6.0
Baygon 140 40 -3.5
Bromodichloromethane 27 60 +2.2
Bromomethane 25 50 +2.0
Carbaryl 3,500 1,000 -3.5
Carbofuran 180 50 -3.6
Carbon tetrachloride 12 30 +2.5
Carboxin 3,500 1,000 -3.5
Chloramben 530 200 -2.7
Chlorodibromomethane 42 700 +17
Chloromethane 270 100 -2.7
Chlorophenol (2-) 180 50 -3.6
Chlorothalonil 530 150 -3.5
Chlorotoluene (o-) 350 700 +2.0
Chlorpyrifos 110 30 -3.7
| Cyanazine B 70 20 -3.5
2,4-D (2,4-Dichloro- 350 100 -3.5
phenoxyacetic acid)
Dacthal (DCPA) 18,000 5,000 -3.
Dalapon 1,100 300 -3,
Diazinon 32 3 -11
Dicamba 46 300 +6.5
,{_mchlorobenzene (1,4-) 150 750 5.0
D;chloroethylene (1,1-) 5.8 70 +12
Dichlorophenol (2,4-) 110 30 -3.7
Dimethyl phthalate 35,000 350,000 +10
Dinoseb 35 10 -3.5
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EXHI BIT 3 (continued)
SUBSTANCES FOR WHI CH NUMERI C RaLs HAVE CHANGED S| GNI FI CANTLY

Subst ance 199£u6?1d) New RAL IJ????Z;
(pg/l) (ug/1) Decrease

Dioxane (1,4-) 320 700 +2.2
Diphenamid 1,100 300 -3.7
Endothall 700 200 -3.5
Endrin 11 3 -3.7
Ethylene glycol 70,000 6,000 -12
Fonofos 70 20 -3.5
Glyphosate 3,500 1,000 -3.5
Hexane (n-) 21,000 4,000 -5.3
Isophorone 850 7,000 +8.3
Isopropylbenzene (Cumene) 1,400 14,000 . +10
Malathion 700 200 -3.5
Maleic hydrazide 18,000 5,000 -3.6
MCPA ((4-Chloro-2- 18 50 +2.8
méthylphenoxy)-acetic acid)
Methomyl ' 880 300 -2.9
Metho#ychlor 180 50 -3.6
Metolachlor 5,300 2,000 -2.7
Metribuzin 880 300 -2.9
Oxamyl (Vydate) 880 200 -4.4
Paraquat 160 50 -3;2
Pentachloronitrobenzene 14 100 +7.2
Phenol 21,000 6,000 -3.5

j Picloram 2,500 700 -3.6
Prometon 530 200 -2.7
Pronamide (Kerb) 2,600 800 -3.3
Propachlor 460 100 4.6
RDX (Hexahydro-1,3,5- 32 100 +3.2
trinitro-1,3,5-triazine)

ﬂ Styrene ‘ . 3,500 - 1,000 -3.5

“TCDD (2,3,7,8-) (Dpioxin) 22 peg/l 50 peg/l +2.3
Tebuthiuron ‘ 2,500 700 -3.6
Terbufos 3.5 1l -3.5 I"
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EXH BIT 3 (continued)
SUBSTANCES FOR WHI CH NUMERI C RaLs HAVE CHANGED SI GNI FI CANTLY

Subst ance 1991RA(\LO 9 New RAL I nFcarCetaosre4
(pg/l) (ng/1) Decrease
Tetrachl oroethane (1,1,1,2-) 130 900 +6.9
Tetrachl oroethane (1,1,2,2-) 18 2 9.0
2,4,5-TP (2(2,4,5- 280 70 -4.0
Tr;chlorophenoxy)propionic
aci-dy
’gichlorobenzene (1,2,4-) 46 100 +2.2
Trichlorocethane (1,1,2-) 61 30 -2.1
Trifluralin 260 80 -3.3
INORGANICS
Arsenic 2 50 +25
Barium 1,800 5,000 +2.8
Boron .3,200 900 -3.6
Cadmium 18 5 -3.6
Cyanide 700 200 -3.5
Fluoride 2,100 5,000 +2.4
| Maganese 3,500 200 -17
Molybdenum ] 140 10 -14
Nitrite 3,500 1,000° -3.5
Vanadium 250 30 -8.3
Zinc 7,000 3,000 -2.3

 The ratio between the new RAL and the old RAL. A*4" indicates that
the RAL has increased, while a "-" jndicates that the RAL has decreased.
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CAS #

DWEL

Longer-term HA (Child)
MCL

MCLG

MFL

Treat. Tech.

URTH-STAR

Table Acronyms

Chemica Abstract Number

Drinking Water Equivalent Level (calculated by multiplying the ora RfD by 70 kilograms (adult
body weight) and dividing by the average volume of water (2 liters) consumed per day)

Drinking Water Health Advisory for 10 kg child consuming 1 liter water per day for up to 7 years
Maximum Contaminant Level (National Primary Drinking Water Standard)

Maximum Contaminant Level Goal

Million fibers per Liter

MU is based on the capability of the treatment technology

Draft Short-term Risk Level (STAR) recommended for an Unreasonable Risk to Hedth (URTH)
under Safe Drinking Water Act
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Standards and Health Advisories

47659 B 2
79061 B2
107131 Bl
103231 C
15972608 B2

1646884 D

309002 B2
S8 D
7773060 D
120127 D
1912249 c
114261
25057890

3,500
400

20,000
400
35
35
35

8,000
11,000
200

MCL / MCLG

(ng/L)

20,000

——

—/0

.. Treat. Tech. /0

—/0
500 /500
2/0
311
2/1
411

11,000
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mns—— R
r

 Chemical - [ CamcerRisk | Standards and Health Advisories || Superfund
. o 10 - 1 Removal

~ ORGANICS = CAS# I Comcer | Cancer | DWEL ——  MCLIMCLG | STAR. | Action
Group | Risk (Child) o o] Level Level
SR T e ] L) (pg/L) (ng/L) 1 (e (ng/L) 4
Bromomethane (Methy! broatide) M489 D — 0 100 = s 0 |
Butanone (2-) (see Methyl ethyl ketone)
‘Butyl benzyl phthalate 85687 . C — W00 — 10040 6,000
Butylate . 2008415 D — 2,000 1,000 — - 1,000
Carbaryl.. 63252 D — 4,000 1,000 — — 1,000
Carbofuran 1563662 E — 200 50 40/ 40 50 50
Carbon tetrachloride . 56235 B2 30 30 70 5/0 30 30
Carboxin 5234684 D _ 4,000 1,000 — — 1,000
Chlorl By ichloroacatalde 70 200 —160 . . s 70

1

133904 500 200 - — 200
57149 B2 3 2 — 2/0 2 2

124481 C — 700 2,000 10070 — 700

67663 B2 600 400 100 loo/O — 100

C v 100 400 S, _ 100
D —_ 200 50

; 500 200::
700 2,000
“H100 2,000
100 30

79 .20..
400 100
- 20,000 5,000

186121 D
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~ orcamcs

CAS #

- Cancer

—

Cancer Risk

Standards and Health Advisories

10*
Cancer
Group

Longer-
term HA
(Child)
(ng/L) (ng/L) .

MCL / MCLG

URTH
-STAR-

Superfand

Removal
Action
Level
(pg/L)

- Dif2:-cthylhexylladipate =~
Diazinon

Dibenzo[a hjanthracene
Dibromoacetonitrile
sl . (DBCP)
Dibuty! phthalate (Di-a-butyl phthalate)

 Dichloro
' Dichlorobenzene -0 (1,2-)
Dwmm x? .“: (149
Dichlorodifluoromethane
Dichloroethane (1,1-)

(Freon-12)

Diettlyl phhalate
 Diethylhexyl {sec Adipates)

103231

333415

:53703
3252435

1e (see Chlorodibromomethane)

96128
74953
84742
1918009
79436
3018120
95501
541731
106467
75718
75343

10062

75354

156592 -

156605

s

120832

C. 3,000

B2 -
c —_—

B2 3

B2  —

oo Ug
!

4,000
1000

300

3,000
3,000

20,000 400 / 400
5 -
— 03/0

2,000 -

— 02/0

4,000

03
800

4,000

300

3,000
3,000
750
5.000
3,500
40
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 MCL/MCLG

6/0

957517
85007 I — 80 - - 20/20 — 80
0529 RS B : ; . . : i ;

Ethylene dibromide (1.2-) ®DB)
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s e ————— —— =1
i “ Cancer Risk ~ Standards and Health Advisories || Superfund
: At s concer | 10° ‘Louger,- » URTH Rem?valv
ancer | - Cancer DWEL term HA MCL / MCLG STAR- Action
Group | Risk I (Child) -} : Level Level
oo | gy (gl) | gy b (egl) tg) | G2L) |
2164172‘ D — 400 2,000 - — 400
© 86737 Do 1400 G e AL 1,800
D .
D
B1

Fluoromchloromethane(l’mll) 75694 — 10,000 3,000 —_ —_
Fonnaldehyde ' 50000 : —_ 5,000 5,000 — —
‘Freon-12 (see Dnchlomd:ﬂmmmethane)

;rreouusu.mfrm o eIst . — 000000 e

Glyphosate w8 b 4,000 1000 700 / 700 _
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Chemical Cancer Risk | Standards and Health Advisories T Superfund

RS ' ™ . 10° Longer- URTH # Removal
S ,_QRGANICS ‘ (CAS#. ‘Cancer | Cancer term HA MCL / MCI.G -STAR- [ Action
oo oo Group | Risk - (Child)y | Levd || Level
S s (ng/L) _(ngll) (ng/L) (ng/L) (ng/L)

121755
123331
-'MCPA (mamz-md-ylplmmymeﬁc o 94146

5,000 — — 5,000
flgvov‘ e e 80

300 — 300

Methomyl o ' 16752775 -
50 4/40 50 50

Methyl bromlde (see Bromometham) '

'Meth lethyl ketdne (znm) ' 78933 _ - o 21000
”Met.hyl tert butyl ether 1634044 D — 200 500 F— —_ 200
‘Methylene bromide (see Dibromomethane) - e

Methylene chloride (see chhloromeﬂmm)

Metolachior o 51218452' & . ~ 5,000 2,000 —_— -— 2,000
Metribumn 21087649 D - 900 300 — — 300
o , ) . o _ T

YU mouy
|

o
I

2000 100 /100 00 700
o0 ° o= aw
e T e

200

Octachloroeamphme (See Toxaphem) '
't o oasnne et
1910425 E -

sene PONB)  B2888 €t o g
e ”87865

=
]

e . e
e L
300 l/'O‘_ ' 30 30

erchioroethylene (see Tetrachlorethylene) -
b ’ 108952
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Chemical

' ORGANICS

. Cas#

Cancer Risk

Standards and Health Advisories

Cancer

107
Cancer
Group

- Risk
(ng/L)

DWEL

(ng/L)

Langer-
term HA
{Child)
(pg/L)

MCL / MCLG

(ng/L)

URTH
-STAR-

Saperfund

Removal
Action

“Level
(ng/L)

Polychlonnated blphenyls (PCB-)
Pronamide (Kmb)
Propazine

Pyrene

‘RDX a{enhydto-l.B.Smlv-l}.Sm) .

T@AS)

‘Tackle (see Acifluorfen)
TCDD (2,3, 7 8-) (v) (Dlom)
Tebuthiwron -~

Temik (see Aldlcarb)
Terbacil -~ ,
Terbufos

Tein ethane (1,1,1,2-)
Teuachlaoeﬂlane 1,122-)
Tetischlososth yiene (Perchlorosiyiene)
Toluenc

,Toxaphme (Omdalawmﬂrw}

TP (2,4,5 ) (2(2.4,5-Tnddomphmoxy

1918021
1336363

- 11610180
23950585
1918167

139402

129000

| 12182
122349
S 100425

93765

1746016

34014181

- 5902512
13071799
630206

79345

s

108883

- 8001352

93721

76039

vnonovovavouBu
I

o8
§

20*
70
3

cscﬁgqocm

c -

2,000

§'§§l

1,100

100
200

S {:‘ 7,@0 .

350

0.00004
2,000

400
5
1,000

500
7,000
N T
300

1.300

700
1
200
800

100
500
5,000

100
70

800

0.00001
700

300

1,000
2,000

70

lm 5 3'::"}'--: i 40

500 / 500
05/0

700
0.5

800
100
500

1,100

1000

1,000
350

0.00003
700

1000 -
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Chemical Cancer Risk ]-[ Standards and Health Advisories Superfund

= » : e 107 . r- “URTH || Removal
ooreanes o aase b bl pwe | et | meiimere | ooan | et
Group | Risk | (Child) : Level Level
(2Ll) | (gL) (gL (nglL) gLy || (eg/l)

— 200 600 — — 200
o= 1000 40000 200/2000 . 1000 1000

B ol o
300

S v : et

Tnchlorobenzene (l 3,5-) - ‘198703

'Ihchla'omethane (see Chloroform)

- Trichlorophenol (24,6) - .. 88062 B2
Tnchlorophmoxypropxomc acxd (2(2 4 5 )) (we 24 5-’I‘P)
:'Ihchl opane (1,2.3-) i 184

300
80
5

e R B . e -
Triniwotolnene (246) ©OongeeT  C 100 0 - _ 20
Vinyl chloride 75014 A 10 2/0 2 2
Vydate (see Oxamyl) R s | i
Xylenes (mixed) 1330201 D — 60000 40,000 10000/10000 40000 40,000

—

200
Tnﬂnmlm S ISR2008 i Ch - 300 .- B0 e -
20

* Based on data from IRIS or HEAST in the absence of a published U.S. EPA, Office of Water value
b Technical Grade (tg); 2,4- and 2,6-Dinitrotoluene are unlikely to occur alone

¢ Based on special considerations
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Chemical R : Cancer Risk Standards and Health Advisories Superfund

.‘ e S Longer- L URTH | Removal
- INORGANICS - CAS® I Cancer | Cancer | DWEL | wrmHA | MCLIMCLG STAR- [ Action
” “li Group Risk ff = (Child) S . Level - Level
: (L) | gy (ng/t) o (mplL) (gh) § (gl)

— — 34,000*

Ammonia 7664417 . — .
Arsenic 7440382
‘Asbestos >10pm 133014
o e B & e
Boron 7440428
Chloramines 10599903
Chiorine - S T2505
Chlorine dioxide 10049044
“Chromium III (see Chromium total) 16065831
Chromium VI (see Chromium total) 18540299
Copper 7440508 D —

— 15 s 6,6 =15
2 — - 50/ — - 50
CTOMEL o CTMFL/TMFL . 70MFL 70 MFL®
St B v gt o
08 - 200 4000 4/4 = Pl
— 3,000 900 — — 900
— 3300 1,000 — 14,000 — 1,000
— — — 14,000 — —
— 100 — —/80 — 100

cuguuouBuy»»u U,

100/ 100 1200 200
Treat T./1300 1300 1,300

o WO/20 200
4,000/4,000

14797558
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~ Standards and Health Advisories

MeL/MOLG

URTH
- -STAR-

s et sy

booul

250,000
(aesthetics)
2
250
05
el

* Based on data from IRIS or HEAST in the absence of a published U.S. EPA, Office of Water value

b MFL = million fibers per liter

© Based on special considerations

4 Secondary Maximum Contaminant Level intended o protect general public from argyuria (a cosmetic effect) over a lifetime
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