ENVIRONMENTAL CONSULTING & MANAGEMENT

ROUX ASSOCIATES INC
1377 MOTOR PARKWAY
ISLANDtA NEW YORK 11788
TEL 516232 2600 FAX 516232-9898

January 22, 1997

Richard Gardineer, P.E.
Regional Hazardous Waste Remediation Engineer
New York State Department of Environmental Conservation
47-40 21 st Street
Long Island City, New York 11101
Re:

Site-Specific Cleanup Levels
Sunnyside Rail Yard
Queens, New York

Dear Mr. Gardineer:
At the request of the National Railroad Passenger Corporation (AMTRAK), Roux
Associates, Inc. (Roux Associates) has prepared this document to evaluate alternative
cleanup levels for the constituents of potential concern at the Sunnyside Yard, Queens,
New York (excluding Area 1). To date, the New York State Department of
Environmental Conservation (NYSDEC), and the New York State Department of
Health (NYSDOH) have not defined site-specific cleanup levels for the Yard. In order
to verify that the Yard has been adequately delineated, and for the Feasibility Study to
be initiated, the site-specific cleanup levels must be established.

The United States Environmental Protection Agency (USEPA) has issued
administrative reforms (announced on October 2, 1995, and June 4, 1996), which are
intended to elevate the role of risk and cost in Superfund remedy selections. These
reforms are intended to improve risk assessments by making them more reasonable,
place emphasis on the importance of making cost-effective cleanup decisions, and to
integrate cleanup standards under Superfund, the Resource Conservation and Recovery
Act, and State cleanup programs.
The USEPA has also issued a Guidance on Land Use in the CERCLA Remedy
Selection Process (May 25, 1995) which focuses on developing practicable and cost
effective remedial alternatives consistent with reasonably anticipated future land use.
This directive states that "reasonably anticipated future use of the land at NPL sites is
an important consideration in determining the appropriate extent of remediation.
Future use of the land will affect the types of exposures and the frequency of exposures
that may occur to any residual contamination remaining on the site, which in turn
affects the nature of the remedy chosen." It further states that "this land use directive
may have the most relevance in situations where surface soil is the primary exposure
pathway."
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Roux Associates has considered the objectives of the above-mentioned documents in
conducting the review and evaluation of applicable NYSDEC and USEPA criteria and
guidance documents to establish protective, yet practicable site-specific cleanup levels
for the Yard. In addition, we have compared soil quality data from previous
investigations to select cleanup criteria.
During the June 7, 1995 meeting between AMTRAK, New Jersey Transit, Roux
Associates, Remedial Engineering, P.C., the NYSDEC, and the NYSDOH, the cost of
soil remediation for polychlorinated biphenyls (PCBs) was requested by the NYSDEC
in order to evaluate the cost/benefit of potential cleanup scenarios (i.e., less than 1, 10,
25,50 parts per million [ppm]). These costs were submitted to the NYSDEC for
review in September 1995, and included recommended site-specific cleanup level for
PCBs. Therefore, PCBs are not addressed in this letter.
1.0 Evaluation of Alternative Cleanup Levels
The following documents were evaluated to provide guidance for the establishment of
alternative cleanup levels for constituents of potential concern detected at the
Sunnyside Yard (excluding Area 1). A summary of the purpose of each document is
provided in the sections that follow.
New York State Department of Environmental Conservation Technical And
Administrative Guidance Memorandum (TAGM) on Determination of Soil
Cleanup Objectives and Cleanup Levels ~-94-1994). January 24, 1994.
¯ Agency for Toxic Substances and Disease Registry. 1993. Draft Toxicological
Profile of Polycyclic Aromatic Hydrocarbons (PAHs).
¯ USEPA Soil Screening Guidance: User’s Guide (EPM540/R-96/O18). April
1996.
Federal Register 30819. Corrective Action for Solid Waste Management Units
at Hazardous Waste Management Facilities; Proposed Rule. July 27, 1990
(Subpart S).
¯

United States Environmental Protection Agency Region III. Risk Based
Concentration Table, July - December 1995.

¯ United States Environmental Protection Agency, Region IX. Region 9
Preliminary Remedial Goals (PRGs), 1996.
¯ ASTM Standard E 1739. Risk Based Corrective Action (RBCA) Applied at
Petroleum Release Sites.
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NYSDEC TAGM
The NYSDEC TAGM develops recommended soil cleanup objectives (RSCOs) based
on the following:

if"
~~
//-~

¯ calculations derived from the USEPA Health Effects Assessment Summary
Tables (HEAST) from 1994 for carcinogens;
* human health based levels for systemic toxicants which uses an average
exposure in which children ages one to six (who exhibit the greatest

C..~/2.~ ~,r..~"~’~,!~’. tendency to ingest soil)is assumed;
~Y_~.1:::7;~.7’~ e’Onvironmental concentrations which are protective of ground-water quality;
/:~w
~/.5,~ /t~ i background values for contaminants; and
,..t * detection limits

¯’ he TA~W does state that if the calculated criteria for metals is less than the
background values, the background value should be used as the cleanup objective. Site
:~::istfi~abtr;nkgaat°~ed ~P~df~o::tval2u~e~.eC~t~ded d.mUti.l~agbtehe2.Ph~ea~diRtt:~e~tkl
R.SCOs are developed for soil organic carbon content of 1 percent, and require
adjustment for actual soil organic carbon content. These adjustments appear to be

applicable only to those chemicals which do not have HEAST values.
ATSDR
According to the ATSDR draft toxicological profile, PAHs are ubiquitous in the
environment resulting from the incomplete combustion of organic materials (e.g., forest
fires, volcanoes, combustion of fuels for heating and transportation). ATSDR provides
background concentrations of PAHs for rural, agricultural, and urban soils.. The urban
concentrations are most .representative of the conditions of the Yard, therefore, th’"-~-"
urban concentrations are considered as backgrou_n.d.
USEPA SSLs
Soil screening levels (SSLs) are used to identify and define areas, contaminants, and
conditions that do not require further attention. The SSLs are tisk-based
concentrations derived from standardized equations which combine exposure
assumptions with USEPA toxicity data. The generic SSLs (presented in Tables 1
and 2) are based on a number of default assumptions chosen to be protective of human
health for most site conditions. Using the genetic SSLs where residential land use
assumptions do not apply could result in overly conservative screening levels.
ROUX ASSOCIATES, INC.
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Subpart S
The action levels provided in the proposed Subpart S document are based on a
residential .,s.ceaa~ where exposures for noncarcinogens must account for exposure to
children for the years 0 to six and then adults from 7 to 70. This is extremely
conservative and does not allow averaging of childhood and adult exposures. These
levels are set with long-term direct contact and soil ingestion by children in mind
(55 FR 30819). The exposure to carcinogens is averaged over a lifetime. The methods
used for deriving the action levels presented in this document were calculated for the
identified constituents of concern.
USEPA Region III RBCs
EPA Region III has developed the Risk-Based Concentration (RBC) Table (attached)
to serve as a risk assessment run in reverse. It is used to screen sites (evaluate
preliminary remediation goals) and spot check formal risk assessments. This table
provides concentrations for both residential and industrial use exposures. A soil RBC
of 1,000,000 mg/kg means that no amount of the contaminant in soil will cause harm
through incidental ingestion of soil.
RBCA ASTM
The ASTM RBCA guidance was reviewed, but will not be used further for evaluation
due to the number of default values which may be used. The use of the varying default
values will reflect on the same issues as those raised by the NYSDOH’s evaluation of
Roux Associates Baseline Risk Assessment; therefore, RBCA levels will not be used
for comparison.
2.0 Data Evaluated
The sample results evaluated include data from the Phase I KI, Phase II RI, Static
Frequency Converter Investigations, and the High Speed Rail Trainset Service and
Inspection Building Investigation (excluding Area 1). All analytes exceeding the
RSCOs (except PCBs which were previously addressed in the September 20, 1995
document) were evaluated against the site-specific cleanup levels proposed in the
above-referenced documents. The site-specific cleanup levels for semivolatile organic
compounds (SVOCs), which were represented by the polycyclic aromatic hydrocarbons
(PAl-Is), and metals detected in soil are presented in Tables 1 and 2, respectively. No
volatile organic compounds (VOCs) were detected in concentrations above the
RSCOs, and are therefore not discussed.

In general, a comparison of site-specific cleanup levels for residential scenarios (i.e.,
RSCOs, SSLs, Subpart S) indicates that, with few exceptions, the RSCOs (based on a
one percent total organic carbon content) are more conservative than the SSLs, and
Subpart S concentrations. Given that the Yard is not, and will not be, used for
residential purposes, and that the total organic carbon content is greater than one
ROUX ASSOCIATES~ INC.
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percent, the use of a residential scenario is inappropriate and extremely conservative,
and the use of RSCOs even more conservative. The RBCs for industrial sites were
approximately one order of magnitude higher than the residential levels discussed
above (i.e., SSLs, Subpart S).
As shown in Table 1, the contrast between the RSCOs and the alternative cleanup
levels for PAHs encompass a great degree of difference. For example, the RSCO for
benzo(a)anthracene is 224 parts per billion (ppb) while the subpart S action level is
959 ppb, the RBC is 7,800 ppb, and the ATSDR background concentration for urban
soils is 59,000 ppb. Only 50 percent of the soil samples at the Yard which exceeded
the RSCO exceed Subpart S, only one sample exceeded the RBC, and no samples
exceeded the ATSDR background concentration.
Table 2 indicates that there is also a significant difference in the alternative cleanup
levels for metals presented. For example, the RSCO for cadmium is 1 ppm or site
background, while the soil screening level is 39 ppm, the Subpart S concentration is
40 ppm, and the RBC is 1,000 ppm. Eight sample concentrations exceeded the RSCO,
while there were no exceedances for the SSLs, Subpart S, or the RBCs.
3.0 Conclusions
This evaluation, in conjunction with the Risk Assessment previously completed by
Roux Associates for the Yard, is intended to provide alternative cleanup levels that are
protective of both human health and the environment. At the same time, it is our intent
to establish practical cleanup levels which are appropriate for a century old rail yard in
an urban center that is not intended for residential or recreational usage. With this in
mind, it seems overly conservative to rely on the RSCOs, or for that matter, on any
residential use scenario. Rather, it is more appropriate to rely on urban background
concentrations and risk-based concentrations derived for industrial uses, as shown in
the above examples and in Tables 1 and 2. These concentrations (i.e., RBCs) have
been developed by the USEPA, are used to evaluate preliminary remedial goals in
Region HI, and are considered by the United States Government to be protective of
human health and the environment for an industrial setting.
In conclusion, we propose to use the RBCs developed by USEPA Region III as the
site-specific cleanup levels for the Yard. Based on this evaluation, only one sample
(S-43) exceeds the RBCs for three PAHs while five samples (S-101, S-102, S-103,
S-43, and HST-2) exceed the RBC for benzo (a)pyrene. In addition, all metals are
below the RBCs with the exception of arsenic in its carcinogenic valent state. Only
total arsenic was analyzed, therefore, no information is available at this time concerning
the species of arsenic present at the Yard. Additional sampling and analysis may be
required to evaluate the potential risk posed by arsenic at the Yard.
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Should you have any comments, or require further information, please do not hesitate
to call.
Sincerely,
ROUX ASSOCIATES, INC.

Linda M. Wilson
Senior Scientist

Joseph D. Duminuco
Principal Hydrogeologist
Attachments
cc:

M. Kfis, Esq., NYSDEC
S. Ervolina, P.E., NYSDEC
H. Agrawal, P.E., NYSDEC
R. Noonan, AMTRAK
J. Roberts, Esq., AMTRAK, w/o attachment
R. LaRosa, P.E., AMTRAK
R. Mohlenhoff, P.E., AMTRAK
S. Jurow, P.E., New Jersey Transit, w/o attachment
C. Warren, Esq., Robinson, Silverman et. al
P. Gerbasi, P.E., Remedial Engineering, P.C., w/o attachment
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UNITED STATES ENVlRONIglENTAL PROTECTION AGENCY
Region III
841 Chestnut Street
Philadelphia, Pennsylvania 19107

April 19, 1996
SUBJECT:

Risk-Based Concentration Table, January-June 199~ /q ~~/~

FROM:

Roy L. Smith, Ph.D.
Office of RCRA
Technical & Program Support Branch (3HW70)

TO:

RBC Table mailing list

Attached is the EPA Region rl-I risk-based concentration (R]3C) table, which we distribute
semiannually to all interested parties.
L~POt~TmVr MESS~ ~£

EPA Region 127’s Internet website now includes two versions of the RBC Table. Cfhese can
be found at http://www.epa.gov/reg3hwmd/riskmenu.htm? =Risk+Guidance. Once
there, Isuggest you set a bookram~ to ease future access.) One version can be browsed online, and a second (’tdenn’cal) version in .ZIP format can be quickly downloaded. The cover
memo and background information are also included in both formats.
We strongly encburage all RBC table users having Internet access to obtain the table
electronically rather than on paper. In this way, users can access the most current RBC
table immediately in a form that can be used directly for comparisons with daza or risk
estimates. This distribtaion method will also save hundreds of pounds of paper per year and
cost substantially less.
CONTENTS, USES, AND LINflTATIONS OF THE RBC TABLE

The table contains reference doses and carcinogenic pomncy slopes (obtained from I~S
through April 1, 1996, HEAST through May 1995, the EPA-NCEA Supeffund Health Risk
Technical Support Center, and other EPA sources) for nearly 600 chemicals. These toxicity
constants have been combined with "standard" exposure scenarios to calculate RBCs-chemical
concentrations corresponding to fixed levels of risk (i. e., a hazard quotient of one, or lifetime
cancer risk of 10-6, whichever occurs at a lower concentration) in water, air, fish tissue, and
soil.
The RBC table also includes soil screening levels (SSLs) for protection of groundwater
and .air. Most SSLs were obtained directly from EPA/OSWER’s proposed SSL guidance
documem, to which we have added some additional SSLs based on the same methodology.
Sources of SSLs are noted in the table. SSLs incorporate the same exposure assumptions as
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RBCs, plus additional assumptions needed for inter-media extrapolation. SSLs are therefore
distinct from RBCs, and should be used only in the framework proposed in the OSWER
document (available from NTIS as document numbers 935,5.4-1, PB95-965530, or EPA540/R94/105).
The Region Ill toxicologists use RBCs to screen sites not ~espond
rapidly to citizen inquiries, and spot-check formal ba-’~ine risk assessments. The background
materials provide the complete basis for all the calculations, with the intent of showing users
exactly how the RBCs were developed. Simply put, RBCs are n~s_k_asaes~e~nts run in reve~e_~
For a single contamimnt in a single meilium, under s~’~efault exposure-a-ssu)n-ptions, the
RBC corresponds to the target risk or hazard quotient.
RBCs also have several important limitations. Specifically excluded from consideration
are (1) transfers from soil to air and groundwater, and (2) cumulative risk from multiple
conmmin~nt~ or media. Also, the toxicity information in the table has been assembled by hand,
and (despite extensive checking and years of use) may contain errors. It’s advisable to
cross-check before relying on-any RfDs or CPSs in the table. If you find any errors, please
send me a note.
Many users want to know if th~ risk-based concentrations can be used as valid no-action
levels or cleanup levels, especially for soils. Th~ answer is a bit complex. First, it is important
to realize that the RBC table does not constitute regulation or guidance, and should not be
viewed as a substitute for a site-specific risk assessment. For sites where:
1.

A single medium is contaminated;

2.

A single contaminant contributes nearly all of the health risk;

3.

Volatilization or leaching of that contaminant from soil is expected not to be
significant;

4.

The exposure scenarios used in the RBC table are appropriate for the site;

5.

The fixed risk levels used in the RBC table are appropriate for the sit~; and

6.

Risk to ecological receptors is expected not to be significant;

the risk-based concentrations would probably be protective as no-action levels or cleanup goals.
However, to the extent that a site deviates from this description, as most do, the RBCs would
not necessarily be appropriate.
To summarize, the table should generally not be used to (1) set cleanup or no-action
levels at CERCLA sites or RCRA Corrective Action sites, (2) substitute for EPA guidance for
preparing baseline risk assessments, or (3) determine if a waste is hazardous under RCRA.

EPA Region III Risk-Based Concentrations: R.L. Smith (4/19/96)

3

ANSWERS TO FREQUENTLY ASKED QUESTIONS

To help you better understand the RBC table, here are answers to our most often-asked
questions:
1. How can the age-adjusted inhalation factor (11.66) be less than the inhalation rate for
either a child (12) or an adult (20)?
Age-adjusted factors are not intake rates, but rather partial-calculations which have
different units than intake rates do. The fact that these partial calculations have values similar
to intake rates is really coincidental, an artifact of the similar magnitude of years of exposure
and time-averaged body weight.
2. Why does arsenic appear in the RBC table separately as a carcinogen and a noncarcinogen, while other contaminants do not?
Arsenic is double-entered to ensure that the risk assessor realizes that non-carcinogenic
concerns are significant for arsenic. Otherwise, one might be tempted to accept a le-4 risk (43
ppm in residential soil), when the oral reference dose would be exceeded at 23 ppm.
Also, EPA has a little-known risk managemem policy for arsenic (dating from 1988) that
suggests that arsenic-related cancer risks of up to le-3 can be accepted because the cancers are
squamous cell carcinomas with a low mortality rate. Thus, non-carcinogenic RBCs represent
an important limitation on acceptable arsenic concentrations.
3. Many contaminants have no inhaled reference dose or carcinogenic potenc)." slope in
IRIS, yet these numbers appear in the RBC table with IRIS given as the source. Where did the
numbers come from ?
Most inhaled reference doses and potency slopes in the RBC table are converted fi’om
reference concentrations and unit risk values which do appear in nLIS. These conversions
assume 70-kg persons inhaling 20 m3/d. For example, the inhalation unit risk for arsenic (4.3e-3
risk per #g/m3) is divided by 20 =l/d and multiplied by 70 kg times 1000 ~g/mg, yielding a
CPSi of 15.1 risk per mg/kg/d.
4. Why does the RBC table base soil RBCs for cadmium and manganese on reference
doses that apply only to drinla’ng water?

The RBC table’s use of the drinking water RIDs for cadmium and manganese reflects (1)
the limited space available in the already-crowded table, and (2) the intended use of the table as
a screening tool rather than a source of cleanup levels (thereby making false positives
acceptable). For a formal risk assessment, Region llI would use the food RfDs for soil
ingestion.
At this time, only two substances (as far as we know) have distinct oral RfDs for water
and food-~cadmium and manganese. Adding the two food RIDs to the table would require an
entire column, which would be about 99.9% blank. The ruble has become so crowded that it
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would be difficult to accommodate another column. Also, we’ve given this problem a relatively
low priority because the table’s primary purpose is to identify environmental problems needing
further study. RBCs were never intznded for uncritical use as cleanup levels, merely to identify
potential problems which need a closer look.
5. What is the source of the child’s inhalation rate of 12 m3/d?
The calculation comes from basic physiology. It’s a scaling of the mass-specific 20 m3/d
rate for adults from a body mass of 70 kg to 15 kg, using the two-thirds power of mass, as
follows:

Let:

IRcm =
IRc

=

mass-specific child inhalation rate (m3/kg/d)
child inhalation rate (m3/d)

20 m3/d + 70kg = 0.286 m3/kgld (mass-specific adult inhalation rate)
0.286 m3/kg/d x (70"67) = (IRcm) x (1567)
IRcm = (0.286) x (70"67) ÷ (15"67) = 0.286 x 2.807. = 0.803 m3/kg/d
IRc = IRcm x 15kg = 0.803 m3/kg/d x 15kg = 12.04 m3/d

A short (but algebraically equivalent) way to do the conversion:
20 x (15 + 70).333 = 11.97 (different from, but actually more correct than, !2.04
because of rounding error in calculating by the long form).
6. Can the oral RfDs in the RBC table be applied to dermal exposure ?

Not directly. EPA’s Office of Research and Development is working on dermal RfDs
for some substances, but has not yet produced any final values. When dermal RfDs do appear,
they will undoubtedly be based on absorbed dose tar.her than administered dose. Oral RfDs axe

(usually) based on administered dose and therefore tacitly include a GI absorption factor. Thus,
any use of oral R!Ds in dermal risk calculations would have to involve removing this absorption
factor.
Z The exposure variables table in the RBC background document lists the averaging rime

for non-carcinogens as "ED’365". What does that mean?
ED is exposure duration, in years, and ’*’ is the computer-ese symbol for multiplication.
Multiplying ED by 365 simply converts the duration to days. In fact, the ED term is included
in both the numerator and denominator of the RBC algorithms for non-cancer risk, canceling it
altogether. We expressed the algorithm this way to allow users to realize this. The total
exposure is really adjusted only by EF (days exposed per year) divided by 365. (Note that this
exp!anation applies to non-carcinogenic risk only; for carcinogens, exposure is pro-rated over
the number of days in a 70-year life span.)
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8. Why is inorganic lead not included in the RBC table ?

The reason that lead is missing from the RBC table is simple, and fundamental: EPA has
no reference dose or potency slope for inorganic lead, so it wasn’t possible to calculate riskbased concentrations. EPA considers lead a special case because:
(1)

Lead is ubiquitous in all media, so human exposure comes from multiple sources.
Comparing single-medium exposures with a reference dose would be misleading.

(2)

If EPA did develop a reference dose for lead by the same methods other reference dos.es,
we would probably fred that most people already exceed it. Since EPA already tmows
this and is moving aggressively to lower lead releases nationally, such findings at
individual sites would be irrelevant and unduly alarming.

(3)

EPA decided to take a new approach to distinguish important lead exposures from trivial
ones. EPA developed a computer model (the IEUBK model) which predicts children’s
blood lead concentrations using lead levels in various media as inputs. The idea is to
evaluate a child’s entire environment, and reduce lead exposures in the most costeffective way.
..

On the practical side, there are several EPA policies on lead which effectively substitute
for RBCs. The EPA Office of Solid Waste has released a detailed directive on risk assessment
and cleanup of residential soil lead. The directive recommends that soil lead levels less than 400
ppm be considered safe for residential use. Above that level, the document suggests collecting
certain types of data and modeling children’s blood lead with the IEUBK model. For the
purposes of the RBC table, the de facto residential soil rrumber would be 400 mg/kg. For water,
we suggest 15 ppb (from the national EPA Action Level), and for air, the National Ambient Air
Quality Standard.
9. Where did the potency slopes for carcinogenic PAHs come from ?
The source of the potency slopes for PAt-Is is "Provisional Guidance for Quantitative
Risk Assessment of Polycyclic Aromatic Hydrocarbons," Final Draft, EPA Environmental
Criteria and Assessment Office, Ci~cirmarl, OH. It’s available from NTIS as document number
ECAO-CIN-842 (March, 1993). The slopes are expressed in terms of order-of-ma.maitude
equivalence factors relating the compounds to benzo[a]pyrene; we have-converted these TEQs
to potency .slopes to fit the format of the table.
10. May I please have a copy of the January 1991 RBC table?
We’re sorry, biat no. The RBC table doesn’t represent regulation or guidance, so past
issues have no legal importance. Each time we update the table we destroy all obsolete copies,
electronic and paper. We do this to ensure that onl. y one set of RBCs, the one based on current
information, exists at any time.
11. I’ve noticed that some soil RBCs are one million parts per million. Since some of
these substances are liquids, that’s obviously ridiculous. What is that basis for these
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calculations?
A soil RBC of one million parts per million means that no amount of the contaminant in
soil will cause a receptor to exceed the oral reference dose by incidental ingestion of soil. In
fact, some contaminants would have RBCs of more than one million ppm, but the algorithms
cap concentrations at 100%. The reason we retain these admittedly impossible numbers is to
let users see that the contaminant is not a threat via soil ingestion.
However, it’s.important to realize that the RBC calculations do not consider the potential
of soil contaminants to leach to__groundwater or escape to air by volatilization pr~dus~_
entrainment. To consider these inter-media transfers, it’s necessary to either monitor air and
~ or to use a mathematical model. Measured or modeled air and groundwater
concentrations should then be compared to the RBCs for air and tap water.
We have begun to incorporate inter-media transfers into the RBC table in the form of soil
screening levels (SSLs). However, EPA Headquarters has proposed only about a hundred SSLs
so far, so the list is still rather short.
12. Please elaborate on the meaning of the ’W’ source code in the table.

The "W" code means that a reference dose or potency slope for a contaminant is
currently not present on either IRIS or HEAST, but that it once was present on either !]LIS or
~T and was removed. Such withdrawal usually indicates that consensus on the number no
longer exists among EPA scientists, but not that EPA believes the contaminant to be
unimportant. Older versions of the RBC table had separate codes for IRIS and HE,kS’f"
withdrawals, but we changed to a single code for both because, after all, it hardly matters.
We retain withdrawn numbers in the table because we still need to deal with these
conmmimnm during the sometimes very long delays before replacement numbers are ready. We
take the position that for the purpose of screening an obsolete RBC is better than none at all.
The ’W’ code should serve as a clear warning that before making any serious decision involving
that contaminant you will need to develop an interim value based on current scientific
understanding.
If you are assessing risks at a site where a major contaminant is coded "W,". consider
working with your Regional EPA risk assessor to develop a current toxicity constant. If the site
is being studied under CERCLA, the EPA-NCEA Regional Technical Support group may be
able to assist.
13. Can I get copies of supporting documents for interim toxicity constants which are
coded "E" in the RBC table?
Unfortunately, Region 3 does not have a complete set of supporting documents. The
EPA-NCEA Superfund Health Risk Technical Support Center prepares these interim toxicity
constants in response to site-specific requests from Regional risk assessors, and sends the
documentation only to the requestor. The RBC tables contain only the interim values (those with
"E" codes) that we’ve either requested ourselves or otherwise obtained copies of. There may
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be many more interim values of wkich we are unaware. Also, we don’t receive automatic
updates when NCEA revisits a contaminant, so it’s likely that some interim values in the RBC
table are obsolete.
It has been NCEA’s policy to deny requests for documentation of interim toxicity
constants. Although Region 3 has sometimes provided this documentation on request, for the
above-stated reasons we have no assurance that the assessments, or even the interim numbers,
are current. We’ve decided to discontinue distributing information that may be misleading. If
an "E"-coded contaminant is a major risk contributor at your site, we strongly suggest that you
work with EPA to develop an up-to-date reference dose or slope factor.
CHANGES IN THIS ISSUE OF THE R]~C TABLE

New or revised EPA toxicity consuan~ are now marked with "**" before the contaminant
name. This is to help users quickly pick out substances with new R.BCs. Formerly these
contaminants were printed in underlined boldface type that copied badly. A new basis code,
"M" for MCL, has been added to the upper right comer of each page. This code denotes soil
screening levels for groundwater protection that are based on EPA Maximum Conrzrninant
¯ Levels.
K you have a question about the RBC Table, please call the Superfund Technical Support
Section at 215-566-3041 (please note this new number). Please limit your questions to general
RBC issues; if you have a question about applying RBCs to a site, please contact the EPA
Regional Office handling the project. Thanks for your help and cooperation and we hope that
the RBC Table continues to-be a useful resource.
I have one last announcement-I’ll be leaving Region KI at the end of May, 1996. As
a result, I’ll no longer be able to answer your questions about the RBC amble. However, Region
III will continue to distribute and support the amble, and other Regional toxicologists will be
available to help you. Thank you all for your interest and support; it’s been a privilege working
with all of you.
Attachment

EPA Region Ill Risk-Based Concentration Table
Background Information

@EPA

Roy L. Smith, Ph.D.
Toxicologist
April 19, 1996

Development of Risk-Based Concentrations
General
Separate carcinogenic and non-carcinogenic risk-based concentrations were calculated for each
compound for each pathway. The concentration in the table is the lower of the two, rounded
to two significant figures. The following terms and values were used in the calculations:
Exposure variables
General:
Carcinogenic potency slope oral (risk per mg/kg/d):
Carcinogenic potency slope inhaled (risk per mg/kg/d):
Reference dose oral (mg/kg/d):
Reference dose inhaled (mg/kg/d):
Target cancer ri~k:
Target hazard quotient: ’
Body weight, adult (kg):
Body weight, age 1-6 (kg):
Averaging time carcinogens (d):
Averaging ti.m~ non-carcinogens (d):
Inhalation, adult (ma/d):
Iahalafion, child (m.3/d):
Inhalation factor, age-adjusted (m3-y/kg-d):
Tap water ingestion, adult 0-id):
Tap water ingestion, age 1-6 (L/d):
Tap water ingestion factor, age-adjusted (L-y/kg-d):
Fish ingesuon (g/d):
Soil ingestlon, adult (rag/d):
Soil ingesuon, age 1-6 (rag/d):
Soil ingestmn factor, age adjusted (mg-y/kg-d):
Residential:
Exposure frequency (d/y):
Exposure duration, total (y):
ExpoSure duration, age 1-6 (y):
Volatilization factor (L/m3):
Occupational:

Value Symbol
"
"

CPSo
CPSi

*

R!Do

----T
70
15
25550
ED’365
20
12
11.66
2
1

THQ
BWa
BWc
ATc
ATn
IRAa
IRAc
IFAadj
IRWa
IRWc

54
100
200
114.29

I2,.F
IRSa
IRSc
IFSadj

350
30
6
0.5

EFr
EDtot
EDc
K
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Exposure variables
Exposure frequency (d/y):
Exposure duration (.y):
Fraction of contaminated soil ingested (tmifless)

2
Value
250
25
0.5

Symbol
EFo
EDo
FC

*: Contaminant-specific toxicological constams.. The priority among sources of toxicological constants was as
follows: (1) IRIS, (2) HEAST, (3) HEAST altemmive method, (4) EPA-NCEA Superflmd Health Risk Technical
Support Center, (5) withdrawn from IRIS or HEAST, and (6) other EPA documents. Each source was used only
if numbers from higher-priority sources were unavailable. The EPA Superfund Health Risk Technical Support
Cemer, part of the EPA National Center for Envimnmemal Assessment in Cincinnati, develops provisional RfDs
and CPSs on request for contaminants not in IRIS or HEAST. These provisional values are labeled "E = EPANCEA provisional" in the table. It is possible they may be obsolete. If one of the "E" constants is important to
a Superftmd risk assessment, consider requesting, through a Regional risk assessor, a new provisional value.

Age-adjusted factors
Because contact rates with tap water, ambient air, and residential soil are different for children
and adults, carcinogenic risks during the first 30 years of life were calculated using age-adjusted
factors. These factors approximated the integrated exposure from birth until age 30 by
combining contact rates, body weigixs, and exposure durations for two age groups - small
children and adults. The age-adjusted factor for soil was obtained from RAGS IB; the others
were developed by analogy:
..
Air inhalation
IFAadj =~.y_
~’~

EDc, IRAc (EDtot-EDc)" IRAa
BWa
BWc

Tap water ingestion
IFWadj .z.~,
kg’d

EDc" IRWc
BWc

+

(EDto[-EDc)" IRWa
BWa

Soil ingestion
IFSadj =~’Y ~" ~

EDc" IRSc
(EDtot-EDc)" IRSa
+
BWa
BWc

Residential water

Volatilization terms were calculated only for compounds with a mark in the "VOC" column.
Compounds having a Henry’s Law constant greater than 10.5 were considered volatile. The list
may be incomplete, but is unlikely to include false positives. The equations and the volatilization factor (K, above) were obtained from RAGS IB. Oral potency slopes and reference doses
were used for both oral and inhaled exposures for volatile compounds lacking inhalation values.
Inhaled potency slopes were substituted for unavailable oral potency slopes only for volatile
colnpotmds; inhaled RiDs were substituted for unavailable oral RfDs for both volatile and nonvolatile compounds. RBCs :for carcinogens were based on combined childhood and adult
exposure; for non-carcinogens RBCs were based on adult exposure.

+
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Carcinogens
TR "ATc ¯ IO00Y-~

m~
RBC ~r~- EFt ¯
([K" IFAadj ¯ CPSi] + [IFWadj ¯ CPSo])

Non-carcinogens
THQ" BWa ¯ ATn ¯ "I000~-~
RBC ~ L

EFt" EDtot " ( K "RfDiIRAa +~RfDoIRWa ]

Ambient air

Oral potency slopes and references were used where inhalation values were not available. RBCs
for carcinogens were based on combined childhood and adult exposure; for non-carcinogens
RBCs were based on adult exposure.

Carcinogens
TR ¯ATc " !O00U-£
=~
EFr" IFAadj ¯ .CPSi

RBC ~ =~
Non-carcinogens

THQ ¯ RfDi ¯ BWa ¯ ATn ¯ I000~-~
RBC

EFr" EDto[ ¯ IRAa

Edible fish
All RBCs wer~ based on adult exposure.
Carcinogens

TR" BWa "ATc

RBC =g
k~

EFt" EDtot ¯

IRF
¯ CPSo
IO00-L

Non-carcinogens
THQ" RfDo ¯ BWa ¯ ATn
IRF

EFr" EDto[ ¯

IO00-L

Commerciallindustrial soil ingestion

RBCs were based on adult occupational exposure, including an assumption that only 50 % of total
soil ingestion is work-related.
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Carcinogens
TR" BWa" ATc
EFo" EDc" IRSa
¯ FC" CPSo
i0~ =.~q

RBC

Non-carcinogens
REC

THQ" RfDo ¯ BWa ¯ ATn

EFo" EDo"

IRSa ¯ FC
i0~ =__~

Residential soil ingestion
RBCs for carcinogens were based on combined childhood and adult exposure; RBCs for noncarcinogens were based on childhood exposure only.
Carcinogens
RBC =~ ~

TR ¯ATc
EFt ¯ IFSadj
"~ CPSo
i0~ =__gq
k~

Non-carcinogens
RBC ~ - THQ" RfDo " BWc" ATn
EFt" EDc" IRSc
i0~ =__~

Development of Soil Screening Levels
General
In December 1994 the EPA Office of Solid Waste and Emergency Response proposed Soil
Screening Guidance (Document 9355.4--1, PB95-963530, EPA540FR-94/101, available through
NTIS at 703-487-4650). This draft documem provides (1) a framework in which soil screening
levels are to be used, (2) a detailed methodology for calculating soil screening levels, and (3)
soil screening levels for 107 substances. (Note: EPA released an updated draft of this document
in early 1996. We have decided to wait until the SSL guidance is final before changing the RBC
table.)
Consistent with this new guidance, the risk-based concentration table now includes two columns
of generic soil screening levels (SSLs). OSWER’s 107 proposed soil screening levels have been
added verbatim. In addition, the proposed SSL methodology has been used to calculate soil
screening levels for more substances, which are also included in the new table. The table clearly
distinguishes the OSWER SSLs from the "unofficial" ones.
These SSL,s provide reasonable maximum estimates of transfers of contaminants from soil to
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other media. One column contains soil concentrations protective of ~oundwater quality; the
other contains soil concentrations protective of air quality. "Protective" is def’,ned in the same
terms as the risk-based concentrations for tap water and air -- that residential contact scenarios
will yield a fixed upper bound risk of 10.6 or a fixed hazard quotient of 1 (whichever occurs at
the lower concentration).
OSWER’s SSLs should be used only within the frammvork proposed in the guidance document.
The additional SSLs included in the RBC table are intended for the same uses (although they
obviously carry less weight than the formally proposed numbers).

The SSLs are based on the following assumptions:
Input variables
Surface soil moisture content (g/g)
Vadose zone-soil moisture content (kg/’kg)
Surface soft bulk density (g/cm~)
Vadose zone soil bulk density (kg/L)
Surface soil particle density (g/cm3)
Vadose zone soft particle density (g/cm3)
Total surfaz.e soil porosity (L pore/L soil)
Total vatiose zone soft porosity (L pore/L soft)
Air-filled surface soft porosity (L air/L soil)
Wurer-f’Llled surface soft p0msity (L wazer/L soil)
Air-fiLled vadose zone soil porosity (L air/L soft)
Water-tiDed vadose zone soil porosity (1. water/L soil)
Organic carbon fraction of surface soil (g/g)
Organic carbon fraction of vadose zone soil (g/g)
Dispersion factor for 0.5 acres (g/m:s per kg/m3)
Partictflate emission factor (mVkg)
Exposure interval (s)
Dfturion-atxenuafion factor (unitless)

Value S.vmbol*
0.1 W,
0.2 Wv
1.5
1.5
2.65
2.65
0.43
0.43
0.28 O~
0.15 0,,,

0.13
0.30

0.006
0.002
35.1
6.79e+08
9.50e+08
10

FOC~
FOCv
.Q/C
PEF
T
DAF

": Symbols were adjusted, variables were rearranged, and derived and chemical-specific .variables were omitted for
simplicity and clarity. Presentation of the i~put variables in a singJe table using the same terms ,as in the OSWER
SSL document would have been confusing. The terms used here are generally similar to OSWER s, and can easily
be compared with the SSL guidance document.

With two exceptions described ha the foLlowing section, SSL calculations were based on the same
algorithms presented in the OSWER draft SSL guidance document. For details of the
calculations (and for general background information on SSLs), I strongly recommend consultLrag
that document. The "unofficial" SSLs were developed under the following conditions:
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Soil Screening Levels for Inhaiation

Inhaled reference doses and potency slopes were used if available. If inhalation values were not
available, oral RIDs and poteacy slopes were substituted. SSLs were calculated only for
substances for which aqueous solubility, Koc, Henry’s Law constant, and diffusivity in air were
available. SSLs were calculated only for substances for which a volatilization factor could be
calculated. This was done because OSWER’s large proposed particulate emission factor
rendered it pointless to estimate SSLs for particulate emissions alone. The final calculated SSL
shown in the RBC ruble is the smaller of the risk-based SSL and the soil saturation
concentration. All calculated SSLs were rounded to 2 significant figures.
The OSWER risk algorithms for inhalation were revised in order to be consismnt with the rest
of the RBC table. Only calculated SSLs were affected by riffs; SSLs proposed by OSWER
present~ verbatim. Calculated SSLs for inhalation of carcinogens were based on an integ-rated
lifetime exposure rather than adult exposure. SSLs for inhalation of noncarcinogens were based
on adult exposure for 350 days per year rather than 365 days per year. The following
algorithms were used to calculate inhalation SSLs:
Carcinogens

T~ ¯ ATe

SSL

EFt" IFAadj

VF

PEF

¯ CPSi

Non-carcinogens
SSL

THQ ¯ BWa ¯ ATn ¯ RfDi
EFt" EDr_ot .IRAa ¯ "-~ * PEF

Soil Screening Levels for Groundwater Use
All algorithms were as proposed by OSWER. MCLs were used as target groundwater
concentrations ff available. K MCLs were unavailable the risk-based concentration in the °tap
water" column of the RBC ruble was used as the target groundwater concentration. All SSLs
for groundwater are based on a dilution-attemmtion factor (DAF) of 10. Since these SSLs scale
linearly with DAF, the SSLs for DAF= 1 would be ten times lower. They were ~mitx.ed to
conserve space. All groundwater SSLs were rounded to 2 si~cant figures and capped at
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