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Hurnan health risk assessment includes effort-intensive steps which require many detailed calculations by experts. Most
baseline risk assessments are dominated by a few chemicals and a few routes of exposure. Effort expended on minor
contaminants and exposure routes, i.e., those which do not influence overall risk, is essentially wasted. This guidance
is intended to identify and focus on dominant contaminants of concern and exposure routes at the eartiest feasible point
in the baseline risk assessrnent. Use of these methods will decrease effort and time spent assessing risk, without ioss
of protectiveness. This guidance is not intended for other risk assessment activities, such as determining preliminary

remediation goals.

SELECTING CONTAMINANTS AND EXPOSURE ROUTES
OF CONCERN

Most samples from hazardous waste sites are analyzed
for 103 target compounds and analytes recommended
by the EPA Superfund program. Semi-volatile analysis
can detect additional tentatively identified compounds
not on the target lists. Special analytical services
procedures, if used, may find still more contaminants.
The combined number of contaminants detected at a
site sometimes exceeds one hundred.

While EPA considers it necessary to gather information
on many contarminants, very little of this data actually
influences the cverall quantitative assessment of heaith
risk. For most sitas, baseline risk assessments are
dominated by a few contaminants and a few routes of
exposure. The remaining tens, or hundreds, of
detected contaminants have a minimal influence on total
risk. This small impact is lost by rounding. Entire
environmental media may contain not a single
contarninant at a8 concentration which could adversely
affect public heaith. Quantitative risk calculations using
data from such ‘risk-free* media have no effect on the
overail risk estimate for the site.

The EPA baseiline risk assessment process at several
points requires careful data evaluation by scientific

experts. These evaluations, which are contaminant-
specific, include: (1) statistical comparisons between
site-related and background samples, (2) special
handling of undetected contaminants, (3) calculation of
toxicity equivalence, (4) evaluation of frequency of
detection, and (5} comparison with ARARs. Because
overall risk is usually driven by a few contaminants and
exposure routes, effort spent in detailed evaluation of
minor contaminants and routes of exposure is
essentially wasted. For some sites, this wasted effort
exceeds 90% of the total.

The baseline risk assessment process can be made

more efficient by focusing on dominant contaminants

and routes of exposure at the earliest feasible stage.
The mechenisms recommended for this are (1} a re-
ordering of the process of eliminating contaminants and
routes of exposure, and (2) use of a risk-based
concentration screen. Appropriately used, this process
can dramatically reduce the effort of risk assessment,
while not changing the result significantly.

EXISTING GUIDANCE

Chapter 5 of *RAGS A" (Risk Assessment Guidance for
Superfund, Vol L H H jon ual
{Part A); EPA, 1989) provides a detailed procedure for
evaluating data for a baseline risk assessment. This




procedure includes steps by which the risk assessor
selects contaminants of concern in each exposure
medium. These steps are summarized in Table 1.

There are two major limitations to the RAGS procedure.
First, the eliminating step (a concentration toxicity
screen) comes late in the process. Many of the
preceding steps (e.q.. evaluation of quantitation limits,
comparison with background, calculation of toxicity
equivalence, and evajuation of frequency of detection)
are contaminant- and medium-specific. They require
the sustained attention of an expert, and cannot be
automated. If the contaminant is eliminated, this work
is wasted.

The second limitation is that the concentration toxicity
screen compares only relative risk among contarninants
in the same medium. While very efficient at selecting
dominant contaminants in each medium, this method
does not evaluate significance of total risk for the
medium. Thus, the concentration toxicity screen can
eliminate contaminants, but not routes of exposure.

RECOMMENDED METHODOLOGY

This guidance makes two changes intended to remove
the limitations in existing guidance. These
recommendations are intended for baseline risk
assessments.

1. Re-ordering of steps. The eliminating screen is
moved forward in the data evelugtion process o & point
immediately following data quality evaluation. The new
process is shown in Tabie 2. Effort-intansive steps such
as evaluation of quantitation limits and comparison with
background now follow the eliminating screen. The
steps are divided into four categories: dats quelity
evajuation, initial data set reduction, re-inclusion of
special cases, and optional final data get reduction.

The data quality evaluation steps (evaluating
appropriateness of methods and qualifiers, significance
of blank conmtamination, and need for special anelyses)
should be done as deecrided in RAGS IA, Chepeer 5.
Next, the risk sssessor should consuit with the RPM to
discuss the use of the risk-based concentration table
(described in item [2] beiow) as a screening
mechanism. With the RPM’s approval, the risk assessor
should reduce the data set and document the rationale
for eliminating comaminants and routes of axposure
from further analysis.

After the initial data set reduction, the rigsk assessor and
RPM should consider re-including specific
contaminants on the basis of historical data, toxicity,
mobility, persistence, bioaccumuiation, special exposure

routes, special treatability problems, or exceedance of
ARARs. These activities should proceed as described
in Section 5.9 of RAGS IA.

Finally, optional further reductions in the data set may
be justified, based on the status of a contaminant as an
essential nutrient, low frequency of detection, or no
statistica/ difference between site and background
levels. These evaluations, the most complicated and
contaminant-specific, are saved for last.

2. Screening by risk-based concentrations. The
screening method is changed from the relative
concemration toxicity screen of RAGS /A to an absolute
cornparison of risk. This is done by means of a table of
risk-based concentrations (Appendix [). This table
comains levels of nearly 600 contaminants in air,
drinking water, fish tissue, and soil, which correspond
fo a systemic hazard quotient of 0.1 or a lifetime cancer
risk of 10°. The risk-based concentrations were
developed using protective default exposure scenarios
suggested by EPA (1991) and the best available
reference doses and carcinogenic potency siopes (see
the table for sources), and represent relatively protective
environmental concentrations at which EPA would
typically not take action.

The risk-based concentration screen is used as follows:

(&) The risk assessor extracts the maximum

concentration of each substance detected in each .

medium.

(b) ¥ the maximum concentration exceeds the risk-
based concentration for that medium, the
contaminant is retained for risk assessmennt, for all
routes of exposure involving that medium.
Otherwise the contaminant is dropped for that
medium.

(c) X a specific contaminant does not axceed its risk-
based concentration for any medium, the
contaminant is dropped from the risk assessment.

(d)  no contaminant in a specific medium exceeds its ‘1

risk-based concentration, the medium is dropped
from the risk assessment.

(e) ANl contaminants and exposure routes which are
dropped are kept on a sub-list and considered for
re-inclusion, based on special propertes.

(] ffmoriskassossorwnsto‘imludoamuteaf
exposure not covered in the risk-based
concentration table, the equstions provided in
Appendix | can serve as the basis for new risk-



based concentratons. Similarly, the risk assessor
can use the same equanons to calculate alternate
nsk levels (i.e., other than a systemic hazard
quotient of 0.1 and lifetime cancer risk of 107) to be
the basis for screening.

SUMMARY

The process by which contaminants and exposure
routes are selected in quanttative risk assessment can
be made less effort-intensive by two simple changes.
First, high-effort steps should be postponed until later in
the selection process, because performing these
operations on trivial contaminants and exposure routes
is pointless. Second, changing from a relative
concentration toxicity screen to an absolute risk-based
concentration screen improves the risk assessor's
ability to focus on dominant contaminants and exposure
routes at an earlier stage.
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Table 1. Summary of existing EPA guidance on selecting contaminants of concemn (EPA, 1989, chapter 5)

Section 5.1: Combining data from site investigations

1.

& v a2 N

Determine if methods are appropriate

Evaluate Quantitation limits

Determine if qualifiers are appropriate

Determine if significant blank contamination exists

Determine i special analyses for tentatively identified compounds are needed
Compare site samples to background

Section 5.9: Further reduction in the number of chemicals (optionaf)

7.
8.
9.
10. Consider exceptional toxicity, mobiiity, persistence, or bicaccumuiation
11. Consider special exposure routes

12. Consider special treatability problems

13. Determine if contaminants exceed ARARS

14. Group chemicais by ciass, evaluate toxicy equivalence

15. Evaluate frequency of detection

16. Evailuate essentiality

17. Use a concentration toxicity screen
w

Consult with RPM
Document rationale for eliminating chemicals
Examine historical information




Table 2. EPA Region il guidance on selecting cortaminants and exposure routes of concemn

A. Data quality evaluation

1. Determine if methods are appropriate

2. Determine if qualifiers are appropriate

3. Determine if significant blank contamination exists

4. Determine it special analyses for tentatively identified compounds are needed

B. Reduce data set using risk-based concentration screen

5. Consult with RPM
6. Use risk-based concentration tabie to screen contaminants and exposure routes of concem
7. Document rationale for efiminating chemicals and exposure routes

C. Consider re-including eliminated chemicals and routes, based on:

8. Historical information

9. Exceptional toxicity, mobility, persistence, or bicaccumuiation
10. Special exposure routes

11. Special treatability problems

12. ARARs exceedance

13. Toxicity equivalence of chemical class (e.g., COD/CDFs, PAHS)

D. Make further specific reductions in data set (optional)

14. Evaluate essentiality

15. Evaluate frequency of detection

16. Compare site sampies to background
-

-



Appendix I:
EPA Region III Risk-Based Concentration Table

Background Information | .

The risk-based concentrations were calculated as follows:

GENERAL: Separate risk-based concentrations were calculated for carcinogenic and non-
carcinogenic effects of each compound for each pathway. The concentration in the table is
the lower of the two, rounded to two significant figures. For non-carcinogenic effects, the
averaging time equals the exposure duration, so the exposure duration term has been used
for both. The following terms were used in the calculations:

General:

Oral carcinogenic slope factor (mg/kg/d)™*: SF,

Inhaled carcinogenic slope factor (mg/kg/d)": SF,

Oral reference dose (mg/kg/d): RiD,

Inhaled reference dose (mg/kg/d): RID,

Target cancer risk: TR

Target hazard quotient: THQ

Body weight, adult (kg): BW,

Body weight, child age 1-6 (kg): BW,
Averaging time (years of life): AT

Air breathed (m’/d): IR,

Drinking water ingestion (L/d): IR,

Fish ingestion (g/d): IR, '
Soil ingestion - age adjusted (mg/d) . IRS, .
Soil ingestion - age 1-6 (mg/d): IRS,

Soil ingestion - adult (mg/d): IRS,
Residential:

Exposure frequency (dfy): EF,
Exposure duration (y): ED,
- Volatilization factor (L/m’*): VF

Exposure frequency (dfy): EF,
Exposure duration (y): ~ ED, 4

The priority among sources of toxicological constants was as follows: (1) IRIS, (2) HEAST,
(3) HEAST alternative method, (4) ECAO-Cincinnati, (5) other EPA documents, (6)
withdrawn from IRIS, and (7) withdrawn from HEAST. Each source was used only if
numbers from higher-priority sources were unavailable.

ALGORITHMS:




1. Residential water use (ug/L). Volatilization terms were calculated only for compounds
with 'y" in the "Volatile" column. Compounds having a Henry’s Law constant greater than
10° were considered volatile. The list may be incomplete, but is unlikely to include false
positives. The equations and the volatilization factor (VF, above) were obtained from the
draft 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 compounds; inhaled
RfDs were substituted for unavailable oral RfDs for both volatile and non-volatile

compounds.

a. Carcinogenic effects:
TR - BW - AT - 365; . 1000%

EF -ED, - (VF -IR, - CPS] + [IR_ - SF))

b. Non-carcinogenic effects:
THQ -BW, - ED, - 365; . 1000%

VF-IR, IR,

EF -ED - +
r r Rmi m.

2. Air (ug/m®). Oral potency slopes and references were used where inhalation values were
not available.

a. Carcinogenic effects:
TR - BW_ - AT 365; - 10002

EF - ED - IR_- SF,

b. Non-carcinogenic effects:
THQ - RD, - BW, - ED, -365; - 10002
EF -ED, - IR,

3. Fish (mg/kg):

a. Carcinogenic effects:
TR - BW, - AT - 365;

R
EF -ED - —'_ - SF,
10004

&




b. Non-carcinogenic effects:
THQ - RfD, - BW, - ED_ - 365;

IR
EF, -ED - !
1000

™

4. Soil commercial/industrial (mg/kg): The default exposure assumption that only 50% of
incidential soil ingestion occurs at work has been omitted.

a. Carcinogenic effects:
TR- BW - AT - 365;
IRS
EF-ED, - —~ - SF,
° 10 z

b. Non-carcinogenic effects:
THQ ‘R/D, - BW, -ED, - 365;

EF - ED ——IRS‘
L] * lw g

5. Soil residential (mg/kg):

a. Carcinogenic effects:
TR - BW, - AT - 365;‘

1RS
EF -ED - % .CPS,
r 1 4 IGE

b. Non-carcinogenic effects:
THQ - RD, - BW, + ED, 365;

EF - ED IRS,
’ ’ 10‘..'5
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EPA Region Il Risk-Based Concentrations (for use with Region 1l technical guidance on 25
selecting exposure routes and contaminants of concern by risk-based screening): October 26, 1992
Tnhalod Potency| V Commercial/
* Inhaled RMD  § Oral Patency Siope Slope O Tap water Ambient sir industrial soil | Residential

Contamisant Oral RID (mg/ighl) | (mg/ghd) 1 mg/gM) 1Xmgheid) | C (M {rg/m3) Fish (mg/kg) (mgig) soil (mg/kg)
1,2,3-Trichioropropene 5.00c03 h y 3 18 0.68 510 39
1,1,2-Trichloro-1,2,2-triflucrocthane 300e401 | 857¢+00 b y 5900 3100 4100 3100000 230000
Tridiphane 3.00c03 i o 1 11 0.41 310 2
Tricthylamine [ X 73 0.73 ’

Trifluralin 1500031 770e-03 i 1 11 041’ 370 59
Trimethyl phosphate I 3.70e-02 h 23 0.23 0085 77 4
1,3,5-Trinitrobenzene T Ts00e08 0 ’ ’ 0.18 0.018 0.0068 51 039
Trinitrophenylmethyinitramine 1.00¢02 b’ 37 37 14 1000 78
2,4,6-Trinitrotoluene 500c04 1 300c02 i 18 0.18 0068 51 39
Uranium (soluble salts) 300e03 i o o 11 11 041 310 2
Vanadivm 700c03 b 26 2.6 095 720 55
Vanadium pentaxide 90003 | 33 33 1.2 020 70
Vanadyl sulfate 200e-02 h 73 73 27 2000 160
Vanadium sulfate 20002 T 73 13 27 2000 160
Vernam o 1.00¢-03 i 17 0.37 0.14 100 78
Vinclozolin 250c02 i 9 9.1 34 2600 200
Vinyl acetate 1.00¢+00 h 5.7e02 i 3700 2t 140 100000 7800
Vinyl chloride ’ 1.90¢+00 h 30001 h y 0.025 0028 0.0017 15 09
Warfarin 3.00c04 i o 11 0.11 0.041 31 23
Ts.xsas 200¢+00 i 2.00¢-01 y y 140 73 270 200000 16000
0-Xylene 200400 i 2.00e-01 y y 140 7 270 200000 16000
p-Xylene ’ 857c02 y y 52 31

Xylene (mixed) 2.00¢400 i o y 1200 730 270 200000 16000
Zinc 3.00e01 i ’ 1100 110 41 31000 2300
Zinc phosphide 300c04 i 11 0.11 0.041 3 23
Zineb 5.00e02 i 180 18 68 5100 390

Key 0 Data Sources: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST alternate method y=Withdrawn from HEAST e=EPA ECAQ o=Other EPA documenus



