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Human 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&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 earliest feasible point 
in the baseline risk assessment. Use of these methods will decrease effort and time spent assessing risk, Witnouf loss 
of protectiveness. This guidance is not intended for other risk assessment activilks, such as determining preliminary 
remediation goals. I, 

SELEC77NG CONTAMINANTSAND MPQSURE ROUTES 
OF CONCERN 

Most samples from hazardous waste sites are anatyzed 
for 703 target compounds and analytes recommended 
by the €PA Superfund program. Semi-volatile analysis 
can detect additional tentatively identified compounds 
not on the target lists. Special anatytical services 
procedures, if used, may find still more contaminants. 
The combined number of contaminants detected at a 
site sometimes exceeds one hundred. 

While €PA considers it necessary to gamer information 
on many contaminants, very little of this dam actually 
influences the overall qumtbbw ' assessmentofhealth 
risk. For most sites, baseline risk assessments are 
dominated by a few contaminants and a few mutes of 
exposure. The remaining tens, or hundreds, of 
detecred contaminants have a minimal influence on total 
risk. This small impact is lost by rounding. Entire 
environmental media may contain not a single 
contaminant at a concerntion which could adversely 
affect public health. Ouamitab'ye risk calculations using 
data from such 'risk-fm* media haw no effect on the 
overall risk estimate for Um site. 

The EPA baseline risk assessment process at several 
points requires careful data evaluation by sciennfic 

experts. These d m o n s ,  which are contaminant- 
sjxxific, include: (1) smtistical comparisons b e m n  
sirerelated 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 arposure is 
essentially wasted. For some sites, this wasted effon 
exceecfs 9096 of the tow. 

The baseiine risk assessment process can be made 
more efficient by focusing on dominant contaminants 
and routes of exposure at the earliest feasible stage. 
The mechanisms recommended for this am (1) a re- 
ordering of the process of eliminating contaminants and 
routes of exposure, and (2) use of a risk-based 
concerntion screen. Appropriately used, this process 
can dramatically reduce the effon of risk assessment, 
while not changing the result significant&. 

WS77NG GUIDANCE 
__ .- 

Chapter 5 of 'RAGS IA' (Risk Assessment Guidance for 
Sumfund. Volume 1. Human Health Evaluation Manual 
[Pan AL EPA, 7989) provides a detailed procedure for 
evaluating data for a baseline risk assessment. This 
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p~ocecture includes smps by wtrich fhe nsk assessor 
selecis*konnvnmamsinanlS of concern in each exposum 
medium. These steps are summamed in Table 1. 

There are two major limitrnions to the RAGS procedure. 
First, the eliminating step (a ConcentrBbion roxicny 
screen) comes late in me process. Many of me 
preceding steps (e.a,. evaluation of qu-on limits, 
comparison with background, calculation of mWzy 
equivalence, and evalm’on of frequency of detection) 
are contaminm- and mediumspecific. They require 
the susteined anention of an expert, and cannot be 
automated. If the contaminant is eliminated, tnis wor& 
is wasted. 

The second limittition is thar the concem’on mcity 
screen compares onlymktive risk among contaminants 
in the same medium. While very efficient at selecting 
dominant contaminents in each medium, this method 
does not ewduate significance of totel risk for the 
medium. Thus, the concenasttion toxicity s c m  can 
eliminate comintuns, but not routes of exposure. 

:s guidance makes two changes intended to mnmw 
“;e limitarions in existing guidance. 77me 
rwcommendm‘ons am inmnded for baseline risk 
%ss%ssmem. 

The dam quality evduution sfups (Wus6ing 
approprimness of m e t n o d s a n d 9 u 8 l ~  signiihum 
of blank conmmimffw& Md mod COrspcd &na?gds) 
should be done 68 dmctibd in /Wm 4 Chpfw 5. 
New, the risk asamor drw# cons& M ftm RPM to 
discuss tne use o f  mS M-Lwwd cammfmQ ‘on debte 
(described in itWm b h w )  88 a scrsennrg 
mechanism. With RPM’S w, ftm risk usmssw 
should Wuce the daCa Wand docrrmsnt fim mbmfe 
for eliminating conavninans and mules o f  erqxrsun, 
from further mdysi3. 

Aher the initial data set reduction, the risk assessor and 
RPM should consider re-including specific 
contaminants on the.besis of historia/ data, toxicity, 
mobilitv. oemistem. bioeccumukliofk sneci&/exmsum . .. . .  

routes, special treetabilizyprobl8ms, or exceedance of 
ARARs. These acwities should proceeo as described 
in Section 5.9 of RAGS fi 

L 

Finally, optional further reductions in the data set may 
be justified, based on the sttmrs of a contaminant as an 
essemial nutrient, low frequency of detection, .or no 
statistid dMemnce between sire and background 
levels. These evaIum.ons, the most complicmed and 
conmmim-specific, are saved for last. 

2 screcnbgbyma- me 
swwning memod is changed from ttre re/a?ne 
concernon toxicity screen of RAGS IA to an absolute 
cornpanson of risk. This is done by means of a table of 
risk-hsed concenualions (qoPendix I). This table 
comains l m l s  of nenrty 600 contaminens in air, 
drinking mr, fish tissue, and sail, which CQmbsPond 
to a systemic hazard quotient of 0.1 or a liferim cancer 
risk of 1@* m risk- concenmrrions warn 
dsvleloped using prooeclivs defeult scermrios 
suggested by €PA (1991) and the best aniil8bte 
f e f e m n c e d o s e s a n d ~ ~ n ~ ~ s l o p e s ( s e e  

emdtwmed cQlIcdnrmtons at which ff& &d 
t h e ~ f o r 8 w r c s s ) , ~ ~ N 3 / ~ p r r n s c r i v e  

W*CdW no9 Eeke U@*m. 

If the risk assessor WBntS 10 include a muto of - 
arrposurrs nor coHKBd in #e risk&ised 
cbllcBntl(dion table, the equerions p m * M  in 
Appendix I  an s~lllrb BS the basis for lldW risk- 



1 1  - 
based concellogtlons. Similafty, the nsk assessor 
can use me same equeyonsdo calculate alternate 
risk levels (&other than a' Systemic hazard 
quooent of 0.1 and lifetime cancer nsk of la") to be 
the basis for screening. 

SUMAWW 

The process by which conraminants and exposure 
routes am selected in quantitative 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 -ttrese 
operations on Mal ContaminaMS and mpOSun, mules - 
is pointless. Second, changing from a relativr, 
concentration toxicity screen to an absolute risk-based 
concennation screen improves me risk assessofs 
ability to focus on dominant contaminants and ercposum 
routes at an earlier stage. 
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Table 1. Summary of adsting EPA guidanca on selecting ##rtaminantsuf concern (EPA 1989, chapters) 

Section 5.1: Combining data trom site investigations 

1. Determine if methods are appropriate 

2 Evaluate qwntitation limits 

3. Determine if qualifiers are appropriate 

4. Determine if significant blank contamination exisrS 
5. Detmme if spedal amiyses for tenmmmty identified compounds are needed 

6. Compare site samples to background 

Section 5.9 Further reduction in the number d chemicals (optional) 

7. ConsultwithRPM 

8 Document rationale for eliminating chemicafs 
9. Examinehistoricalintomwdi#l 

10. Consider excetptional tobcity, mobiii, pemisfence, or bioaGWm ulabion 

11. Consider special e#posure rOIItes 

1 2  Consider speaal treatabitity problems 

13. Detennineifrontaminants eKceedARARs 

1 4 . G r o u p C h ~ b y d a s s , ~ t o w C i t y ~ ~ ~  

15. Evaluate frequency of detection 

16. Evaluate 

I 17. Use a co- topcicay 8488n 
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Table 2. €PA Reuion 111 auidance on selecLlna contaminants and exoosure routes of concern 

9. Data quality evaluation 

1. Determine if methods are appropriate 

2. Determine if q u a l i e n  are appropriate 

3. Determine if significant blank contamination exists 

4. Determine if special analvses for tentativehr identified compounds are needed 

3. Reduce data set usina risk-based concentration screen 

5. ConsultwithRPM 
6. U s e  risk-based concentration table to screen contaminants and exposum mutes o f  concern 
7. Document rationale for eliminatinQ chemicals and exposure routes 

2. Consider re-includina eliminated chemicals and routes. based on: 

8. Historical information 

9. Exceptlonal toxicity, mobility, persistence, or bioaccumulation 

10. speclal exposure routes 

11. S p e d  treatability problems 

1 2  ARARs exwedance 

13. Toxicity equivalence o f  chemical class (e.g., CDDICDFs, PAHs) 

2. Make further sDBcific reductions in data set (optionail 

14. Evaluateessentiality 
15. Evaluate frequency of detection 
16. Compare site samples to background 
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Appendix I: 
EPA Region III Risk-Based Concentration Table 

Background Infonnation 

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 s i m c a n t  figures. For non-carcinogenic effects, the 
averaging time equals the exposure duration, so the exposure duration term has been used 
for both. The following t e r n  were used h the caltglations: 

General: 
Oral carcinogenic slope factor (mg/kg/d)”: 
Inhaled carcinogenic slope factor (mg/kg/d)”: 
Oral reference dose (mg/kg/d): 
Inhaled reference dose (mg/kg/d): 
Target cancer risk 
Target hazard quotient: 
Body weight, adult (kg): 
Body weighh child age 1-6 (kg): 
Averaging time (years of life): 
Air breathed (m’/d): 
Drinking water ingestion (IJd): 
Fish ingestion (g/d): 
Soil ingestion - age adjusted (mg/d) 
Soil ingestion - age 1-6 (mg/d): 
Soil ingestion - adult (mg/d): 

Resi* 
Exposure frequency (w): 
Exposure duration (y): 
Volatilization factor (Urn’): 

The priority among sowccs of toIxidogicai COIIS~ZWS w a ~  as follows: (1) IRIS, (2) HEAST, 
(3) HEAST alternative method, (4) ECAO-Cincinnati, (5 )  other EPA documents, (6) 
withdrawn from IRIS, and (7) wthdrawn from HEAST. Each source was used only if 
numbers from higher-priority sources were unavaiiable. 
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1. Residential water use ( p a ) .  Volatilization terms were calculated only for compounds 
with 'y' in the "Volatile" column. Compounds having a Henry's Law constant greater than 
lUs were considered volatile. The list may be incomplete, but is unlikely to include false 
positives. The equations and the volatilization factor (IF, 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 369 - 1OOOZ 

EF? €Dp ([W IR, CPS;) + [IR- SFJ) 
? w 

b. Non-carcinogenic effects: 

- .  
2. Air (hg/m'). Oral potency slopes and references were used where inhalation d u e s  were 
not available. 

a. Carcinogenic effects: 
7R BW *AT 365: - 1OOOZ 

m 

EFp ED? IR. SFi 

b. Non-carcinogenic effects: 
7HQ mi BW. - EDp 369 1OOOZ - - 

EFp EDr IR, 

3. Fish (mg/kg): 

a. Carcinogenic effects: 
7R B W  -AT 365! 

tr 
. - .  
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b. Non-carcinogenic effects: 

4. Soil commercialhdustrial (mgkg): The default exposure assumption that only 50% of 
incidentid soil ingestion occurs at work h& been omitted. 

a. Carcinogenic effects: 
TR* BW.0 AT 365! . 

b. Non-carcinogenic effects: 
7RQ Rfo, BW. ED 365: 

EF* -EDo -- IM. 
lo' z 

C 

5. Soil residential (mg/kg): 

a. Carcinogenic effects: 

I R S ,  EF, EDr - CPS* 
lo' 2 

C 

b. Non-carcinogenic effects: 
mQ mo BW, ED, 365: " 
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