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This cuicance has been develcped to reduce unwar~anted 

va:-ia~ility in the exposure assur.:ptions used by Regional 

Su~er!und s~a!! to characterize exposures to hu~an populatio~s ~n 

t~e baseline risk asse5sment. t 

Impler.tentation 

This-guidance supple~ents the Risk Assessment Guid~nce !or 

Supe~tund (RAGS}: Human Health Evaluation Manual, Part A. ~~ere 

numerical values di!fer !rem those presented in ?art A, the 

factors presented in this guidance supersede ~~ose presented in 

?art A. · ; ·· · .·, ... · · .': ·· 

This guidance is being distributed as an additional interi~ 

!inal guidance ·in the RAGS se~ies. As new data become availa~le 

and the results ot EPA-sponsored research proj£cts are finalized, 

t~is guidance will be ~edified accordingly. We strcnqly urge 

Reaicnal risk assessors to contact the Toxics Ir.tecration Eranc~ 

of~the O!!ice of ~~ergency and Remecial Response (FTS 4i5-9,S6) 

with any suggestions !or !urther i~prove~ent; as we will bQgin 

updating and consolidating the series of RAGS doc~=ents in 1992. 

AttacMent. 

cc: Regional Branch Chiefs 

Re~ional Section Chiefs 

Reqio~al Toxics !nteg=ation Coo=cinators 

Workg=oup Members 
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NOTE TO: Add::::esses 

This is an "advanced 11 copy of the. 11 Standa::::d Default Expost:.::::e 

Factors•• guidance. Additional co~ies will be available to Acenc~ 

and State personnel t~rough the supe:::::und Docu~ent Cente:::: by. • 

w::::iting: 

Superfund Document Center (OS-240) 
US EPA 
401 M. Street, SW 
Washington, DC 20460 

or, by sending an E-mail message to: 

OERR/PUBS 
EPA 5248 

The document will be available to the gene::::al public th::::cugh 

NTIS. 
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* * * * NOTICE * * * * 

The policies set out in this document are not final Agency 
action, but are intended solely as guidance. They are not 
intended, nor can they be relied upon, to create any rights 
enforceable by any party in litigation with the United States. 
EPA officials may decide to follow the guidance provided in this 
document, or to act at variance with the guidance, based on an 
analysis of site-specific circumstances. The Agency also 
reserves the right to modify this guidance at any time without 
public notice. 

* * * * * * * * * * * * 
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1.0 INTRODUCTION 

T~e Risk Assesswent Guidance for Supe~:~nd (RAGS) has been 

divided into several parts. Part A, of the Human Health 

:::valuation Manual_ (HHEM; u.s. EPA, l98_9a), is the guidance for 

prepa=ing baseline human health risk assessments at Superfund 

sites. Part B, now in draft form, will provide guidance on 

calculating risk-based clean-up goals. Part c, still in the 

early stages of development, will address the risks associated 

with various remedial actions. · ... 

The processes outlined in thes~ guidance manuals are a positive 

step toward achieving national consistency in evaluating site 

risks and setting goals for site clean-up. However, the 

potential for inconsistency· ac~oss Regions and among sites still 

remains; both in estimating contaminant concentrations in 

environmental media and in describing characteristics and 

=ehaviors of the exposed populations. 

Separate guidance on calculating contaminant concent~atior.s is 

cu~=ently being developed in response to a nu~ber of inquiries 

f~om both inside and outside the Acencv. The best method for 

calculating the reasonable maximum-exposure (RME) concent=ation 

for different media has been subject to a variety of 

interpretations and is considered an important area where further 

guidance is needed. 

This supplemental guidance attempts to reduce unwar~anted 

va=iability in the exposure assumptions used to cha~acte~ize 

oo~entiallv exoosed oooulations in the baseline risk assessment. 
;....., • • d • : . 1 • • • ~h t h • 1 ., • • d • L-·-'.( 

•.• ~s gu1 ance .ou~_c.s on .... e ec. n1ca_ ccncep ... s c.~sc"..lsse ~n .. ::.:...... 

?ar~ A and should te used in conjunc~icn wi~~ ?a~~ A. Howeve=, 

~here exposure factors differ, values p~ese~~== in t~is guidance 

supersede those presented in HEEM Part A. 

Inconsistencies among exposure assumptions can arise from 

diffe=ent sources: l) where risk assessors use factors derived 

from site-specific data; 2) where assessors must use their best 

professional· judgement to choose f=om a range of factors 

published in the open literature; and 3) where assessors must 

make assumptions (and choose values) based on extremely limited 

data. Part A encourages the use of site-specific data so that 

risks can be evaluated on a case-by-case basis. This 

supplemental guidance has been developed to encourage a 

consistent approach to assessing exposures when there is a lack 

of site-specific data or consensus on which parameter value to 

c!'locse, given a range of possibilities.·. Accordingly; t."le 

exposure factors presented in this docu~ent are generally 

considered most aocrocriate and should be used in baseline r:sk 

assessments unles~·al~ernate or iite-specific values can ·b~ 

clearly justified by supporting data. 

• t ....... .-



Sup~orting data for ~any cf t~e para~eters presented in ~his 

guidance can be found in ~he Exposure Factors Handbook (EF~; U.S. 

E?A, 1990). In cases ~here para~eter values are not available in 

EFH, this guidance adopts well-quantified or ~idely-accepted cata 

fro~ the cpen literature. Finally, for factors where there is a 

great deal of uncer:tainty, a rationally-derived, .. conservative 

esti~ate is developed and explained. As new data become 

available, this guidance will be modified to reflect them. 

These stand~rd factors are intended to be used for calculating 

reasonable maximum exposure (RME) estimates for each applicable 

scenario at a site. Readers are reminded that the aoal of R~E is 

to combine upper-bound and mid-range exposure factors in the 

following equation so that the result represents an exposure 

scenario that is both protective and reasonable; not the ~erst 

possible case: 

.... ~ -
~n .... axe = C X !'R X 

BW X 
X ED . ,... 

.l" ... 

C = Concentration of the chemical in each ~edium 

(conservative estimate of the media average 

- contacted over the exPosure period) 

IR = Intake/Contact Rate (upper-bound value) 

EF = Exposure Frequency (upper-bound value) 

ED = Exposure Duration (upper-bound value) 

BW = Body Weight (average value) 

AT = Averaging Time (equal to exposure duration for 

non-carcinogens and 70 years for carcinogens) 

Please note that t~e Agency is presently evaluating methods for 

calculating conservative exposure estimates, such as RME, in 

terms of which parameters should be upper-bound or mid-range 

values. If warranted, this guidance ~ill be modified 

accordingly. 

1.1 BAC;<GROUND 

An intra-agency ~orkgroup was formed at the Superfund Health Risk 

Assessment meeting in Albuquerque, New Mexico (February 26 -

March 1, 1990). Its efforts resulted in a June 29, 1990, draft 

doc'.l:::tent en~i tled 11 Standard Exposure J..ssumptions 11
• The draf-t -was 

dis~ributed to Superfund Regional Branch Chiefs, and mem=ers of 
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:~ was also presented and discussed at t~o EPA/OE~~ sponsored 
~eetir.gs. The ~eetir.gs, facilitated by Clean Sites, =~c., 

brouch-= :.:embers of the "Su-oerfund co:u:1uni ~v" and the ~.cencv 
toge~her to focus on technical issues in rlsk assess~e~-=. · 

t 
A final review draft was distributed on December-S;· 1990, which 
reflected earlier comcents received as well as the results of 
~ore recent xiterature reviews addressing inhalation rates, soil 
ingestion rates and exposure frequency estimates (these being 
areas co~ented on most frequently) . 

1.2 PRESENT AND-FUTt~E LAND USE CONSIDERATIONS 

The exposure scenarios, presented in t~is document, and their 
corresponding assumptions have been developed within the context 
of the following land use classifications: residential, 
c~~ercial/industrial, agricultural or recreational. 
Unfor~unately, it is not always easy to deter=ine ac-=ual land use 
or predict future use: local zoning may not adequately describe 
land use; and unanticipated or even planned rezoning actions can 
be difficult to assess. Also, the definition of these zones can 
differ substantially from region to region. Thus, for the 
purposes of this document, the following definitions are used: 

Residential 

Residential exposure scenarios and assumptions should be 
used whenever there are or may be occupied residences on or 
adjacent to the site. Under this land use, residents are 
expected to be in frequent, repeated c~ntact with 
contaminated ~edia. The contamination may be on t~e site 
itself or may have migrated from it. The assu~ptions in 
this case account for daily exposure over ~~e long term and 
generally result in the highest potential exposures and 
risk. 

Commercial/Industrial 

Under this type of land use, workers are exposed to 
contaminants within a commercial area or industrial site. 
These scenarios a-oolv to those individuals who ~ork on or 
near the site. Under this land use, workers are expected to 
te routinely exposed to contaminated media. Exposure may be 
lc~er than that under the residential scenarios, because it 
is generally assumed that exposure is li~ited to 8 hours a 
day for 250 days per year. 

3 
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~hese scena~ics acc~ess expcsu~e to people who live on the 

p~cpe~~y (i.e., the fa~~ family) and ag~icultural ~orkers. 

~ssu~otions ~ade for worker exoosures under the 

co~~~cialjindust~ial land use.oay not be applicable to 

agricultural workers due to dif!e~ences in workday length, 

seasonal changes in work habits, and whethe~ migrant worke~s 

are employed in the affected area. Finally, the farm family 

scenario should be evaluated only if it is known that such 

families reside in the area • 

Eec:-eational . -~·-~ ~ .: 

This land use add~esses exposure to people who spend a 

li~ited amount of time at or nea~ a site while playing, 

fishing, hunting,···hiking, or engaging in othe~ outdoor : 

activities. This includes what is often described as the 

"trespasse~" c~ "site visitc~" scenario. :Secause not all 

sites provice the sa:e opportunities, recreational scenarios 

must be developed on a site-specific basis. Frequently, the 

cc=~unitv surroundinc the site can be an excellent source of 

infc~atlon regarding the current and potential recreational 

use of a site. The RPM/risk assessor is encouraged to 

consult with local groups to collect this type of 

infor.nation. 

In the case of trespassers, current exposures are likely tc 

be higher at inactive sites than at ac~ive sites because 

the~e is generally little supervision of abandoned · 

facilities. At most active sites, secu~ity pat~ols and 

no~al ~aintenance of barriers such as fences tend to limi~ 

( :& no• e~-:-= 1 y -~eve~t) ~-=~oass:~g w~e~ -cc"eii~~ 
... .. '- •• ~ ... -- !-'- • " ~- --. -.. • • "' • • ·~· - - •• '": 

potential fu~u~e exposures in the baseli~e risk assessillent, 

howeve~, existing fences should not be considered a 

deterrent to future site access. · 

Rec~eational exposure should account fer hunting and ;ishing 

seasons where appropriate, but should not disregard local 

reports of species taken illegally. Other activities should 

also be scaled according to the amount of time they could 

actually occur; for children and teenagers, the length of 

the school year can provide a helpful limit when evaluating 

the frequency and duration of ce~tain outdoor exposures. 

4 



-
Scenarics for this la~d use stculd be evaluated whenever there 
are homes on or near ~he s~~e, or ~hen resider.tial develocmen~ is 
reasonably expected in the' future. In de~er~ining t~e poten~ial 
for future-residential land use, the RPM should consider: · -
historical land use; suitability for residential development; 
local zoning; and land use trends. Exposure path~ays evaluated 
under this scenario routinely include, but may not be limited to: 
ingestion of potable water; incidental ingestion of soil and 
dust; inhalation of contaminated air; and, where appropriate, 
consumption of home grown produce. ·-

This pathway assumes that adult residents consume 2 liters 
of ~ater per day,· J:o days per year, for JO years. 

~he value of 2 liters per day fer drinking water is 
C., ........ en~,y "se~ '-•: .. -.e o&&~,..e c& •·a~e ..... •n se .... •ng d ... ; .. ,-;.,.,,.., 

...., __ • .__ w - - ... -·· ___ ._ ... n '""' - •• '-'-- ----.. ~--~'::' 

water s~andards. It was originally used by the military to 
calculate tank truck require~ents. In addition, 2 liters 
happens to be quite close to the 90t.~ percentile fer 
drinking water ingestion (U.s. EPA, 1990), and is 
comparable to the 8 glasses of water per day historically 
reco~ended by health authorities. 

The exposure frequency (EF) of 365 daysjyear for the 
residential setting used in RAGS ?ar~ A has been argued both 
inside and outside of the Agency as being too conserva~ive 
for ~~E esti=ates. Natic~al travel data were reviewed to 
de!:e:-::ti:le i: an ac:::.:.:-a-:e nt::::!:e:- c: "Cays spent a-: hc!:le 11 

could be calcula~ed. Cnfor~ur.a~ely, conclusions could net 
be dra' ... "Tl frcr.1 t!"'.e available litera<cure; as it presents data 
on t~e duration ·of trips taken fer pleasure, but not the 
fre~uency of such trips (OECD, 1989; Goeldner and Duea, 
1984; National Travel Survey, 1962-89). However, the 
Superfund progra~ is co~~itted to moving away from values 
that represent t.he 11 worst possible case. 11 Thus, until 
bet~er data beco~e available, the comoon assumption that 
workers take two weeks cf vacation per year can be used to 
supper~ a value of 15 days per year spent away from home 
(i.e., 350 daysjyear spent at home). 

In te~s of exposure duration (ED) , the resident is assumed 
to live in the same home for JO years. In the EFH, this 
value is presented as the 90th-pe~centile for time spent at 
one residence. (Please note that in the intake equation, 
averaging time (AT) for exposure to non-carcinogenic 
compounds is always eq~al to ED; whereas, for carci~ogens a 



70 year AT is s~ill ~sed in order to co=.pare to Agency s~cpe 

factors typically based on ~ha~ value) . 

2.2 !~cidental Tncesticn of Soil anc Dust 

The combined soil and dust ingestion rates used in this __ 

document were presented in OSWER Directive 9850.4 (U.S. E?A, 

1989b), which specifies 200 mg per day for children aged l 

thru 6 (6 years of exposure) and 100 mg per day for others. 

These factors account for ingestion of both outdoor soil and 

indoor dust and are believed to represent upper~bound values 

for soil and dust ingestion (Calabrese, et al., 1989; 

Calabrese, et al., l990a,b; Davis, et al., 1990; Van Wijnen, 

et al., 1990}. Presently, there is no widely accepted 

method for dete~ining.the relative contribution of each 

medium (i.e., soil vs. dust) to these daily totals, and t~e 

effect :Of climatic variations {e.g., snow cover) on these 

values has yet to be determined. Thus, a constant,.year 

round exposure is assumed (i.e., 350 _days;year). 

Please note that the equation for calculating a :30-year 

residential exposure to soil/dust is divided into t~o par~s. 

First,:a six-year exposure duration is evaluated for young 

children which accounts for the period of highest soil 

ingestion {200 mgjday) and lowest body weight (15 kg). 

Second, a 24-year exposure duration is assessed for older 

children and adults by using a lower soil ingestion rate 

(100 mgjday) and an adult body weight {70 kg). 

2.:3 Inhalation of Contaminated Air 

In response to a n~~ber of co~en~s, the P~E :~~alation r~:e 

for adults of 30 m~fday (presen~ed in F.H~~ Par~ A) was re

evaluated. Activity-specific inhala~ion rates were combined 

wi~~ time-usejactivity level data to derive daily i~~ala~ion 

rate values (see Attachment A). Our evaluation focused on 

the following population subgroups who would be expected to 

spend the majority of their time at home: housewives; 

service and household workers; retired people; and 

unemyloyed workers {U.S. EPA, 1985). An inhalation rate of 

20 m /day was found to represent a reasonable upper-bound 

value for adults in these crou~s. This value was derived bv 

combining inhalation rates-for.indoor and outdoor activities. 

in the residential setting. This rate would be used in 

conjunction with ambient air levels measured at or downwind 

of the· site. Although sampling data are preferred, 

procedures described in Hwang and Falco (1986) and 

Cowherd, et al. (1985) can be used to esti~ate volatile and 

dust-bound contaminant concentrations, respec~ively. 

6 



In cases ~he~e t~e ~esidential ~ate~ supply is ccntaminatec 

~i~h volatiles, the assessor needs to consider the poten~ial 

fo~ exposure during household ~ate~ use {e.g., cooking, 

laundry, bathing and showe~ing). Using the sarne time-

usefjctivity level data described above, a total of 

15 m /day was found to represen~ a reasonable uppe~-bound 

inhalation rate for daily, indoor,.residential activities. 

Methods for modeling volatilization of contaminants in the 

household (including the shower) are currently being 

developed by J.B. Andelman and u.s. EPA's Exposure 

Assessment Group. Assessors should contact the Superfund 

Health Risk Assessment Technical Support Center for help 

with site-specific evaluations (FTS-684-7300). 

2.4 Consurnotion of Home Grown Produce 

Tbis_pathvay need not be evaluated for all sites. It may 

only be relevant for a small number ~f compounds (e.g., some 

inorganics and pesticides) and should be evalua~ed when the 

assessor has site-soecific info~~a~ion to supper~ t~is as a 

pathway of concern for the residential se~ting. 

The EFH presents figures for "typical" consumption of fruit 

(140 gjday) and vegetables (200 gjday) wit.~ the "reasonable 

worst case" proportion of produce that is homegrown as 30 

and 40 percent, respectively. This corresponds to values of 

42 gjday for consumption of homegrown fruit and so gjday for 

homegrown vegetables. They are de~ived from data in Pao, et 

al. (1982) and USDA (1980). EFH also provides data on 

consump~ion of soecific homegrown fruits and vegetables that 

may be more appropria:e for site-specific evaluations~ 

Although sampling data a~e much preferred, in their a~sence 

plant uptake of ce~~ain organic cc~pcunds can be esti~a~ac 

using ~he procedure described in Briggs, et al. (1962). No 

particular procedure is recommended for quantitatively 

assessing inorganic uptake at this time; however, the 

following table developed by Sauerbeck (1988) provides a 

~~alitative guide for assessing heavy metal uptake into a 

n~er of plants: 

7 



lettuce 
spinach 
carrot·
endive 
cress 
beet and 
beet leaves 

Plant Uotake o! He~~~ ~etals 

Moce:-ate 

onion 
mustard 
·potato 
radish 

co:-n 
cauli.flowe:
asparagus. 
celery 
berries 

2. s subsistence -Fishing-

Verv Lo·.., 

beans 
peas 

·melon 
tomatoes 
fruit 

This pathway is not expected to be :-elevant for most sites. 

In order to add subsistence fishing as a pathway of concern 

among the residential scenarios, onsite contamination must 

have impacted a wate:- body large enough to produce a 

consistent supply of edible fish, a~d t~ere ~ust be evide~ce 

that area residents regularly fish in this water body (e.g., 

interviews with local anglers). If these criteria are met, 

the 95th-percentile for daily fish consu:ption (132 gjday) 

from Pao, et al. (1982) should be used to represent the. 

ingestion rate for subsistence fishermen. This value was 

derived from a 3-day study of people who ate fish, other 

than canned, dried, or raw. An example of ~~is consumption 

rate is about four a-ounce servings per week. 

This consumption rate can also be used to evaluate exposures 

to non-residents who .may also use the water body for 

subsistence' fishing.· In this case, the exposure esti=ate 

would not be added to esti~ates calculated for other 

residen~ial pathways, but may be i~cluded in the risk 

assess~en~ as an exposure path~ay === a sensitive sub

population. 

For further information regarding food c~ain conta~ination the 

assessor is directed to the following documents: 

o Methodology for Assessing Health Risks Associated with 

Indirect Exposures to Combustor Emissions (PB-90-

187055). Available through NTIS. 

o Development of Risk Assessment Methodology for Land 

Aoolication and Distribution and Marketing of Municipal 

Sludge (EPA/600/6-89/001). Available from 

OHEA/Technical Info~ation at FTS 382-7326. 

o Esti~ating Exposure to 2,3,7,8-TCDD (EPA/600/6-

88/00SA). Available from OH~~/Technical Information-at 

FTS Jo2-7326. 
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Occ~pational scenarios should be evaluated when land use is (or 

is expec~ed to be) com=.ercial/industrial. In general, these 

scenarios address a 70-kg adult who is at work .. 15 days a W'eek for 

50 weeks per-year (250.days.total). The individual is assumed to 

work 25 years at the same location (95th-percentile; Bureau of 

Labor Statistics, 1990). This scenario also considers ingestion 

of potable water, incidental ingestion of soil and dust, and 

inhalation of contaminated air. 

?lease note that under ~ixed-use zoning (e.g., apartments above 

storefronts), certain pathways described for the residential 

setting should also be evaluated. 

3.1 Inoestion of Potable Water . 

Until data become available for t~is ~athwav, it will be 

assu~ed ~ha~ half of an individual's ~aily ~ater i~~ake 
{1 liter out of 2) occurs at work. All water ingested is 

assumed to co~e fro~ the contaminated drinking ~ater source 

(i.e., bottled water is not considered). For site-specific 

cases ~here workers are known to consume considerably more 

water (e.g., those who work outdoors in hot weather or in 

other high-ac~ivityjstress environments), it may be 
necessary to adjust this figure. 

A lower ingestion rate is used in this pathway so that a 

more reasonable exposure esti~ate ~ay be made for workers 

ingesting contaminated water. However, it is impor~an~ to 

remember that remedial actions are often based on retur~ing 

the ccn~awinated aquifer to maxinum beneficial use; which 

generally ~ear.s achieving levels suitable for resicen~ial 

use. 

3.2 Incidental !naesticn of Soi: and Dust 

In the occupa~ional setting, incidental ingestion of soil 

and dust is highly dependent on the type of work being 

performed. Office workers would be expected to contact much 

less soil and dust than someone engaged in outdoor work such 

as const=uction or landscaoina. Althouah no studies were 

found that specifically measu;ed the am~unt of soil ingested 

by workers in the occupational setting, the one s~udy that 

measured adult soil ingestion included subjects that worked 

outside of the home (Calabrese, e~ al., l990a). Although 

the study had a limited number of subjects (n=6) and did nc~ 

associate the findings with any particular activity pattern, 

it is the only st~dy ~r.at did not rely on modeling to · 
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esti~ate adult soil i~gestion. Thus, the Calabrese, et al. 

(1990a) esti~ate of 50 =gfday is selected as an in~eri~ 
default for adult ingestion.of soil and dust in the 
"typical" workplace. ?lease be ai..·are that this val'..!e r.ay 
change when the results of ongoi~g soil ingestion studies 

sponsored by E?A's Exposure Assess~ent G~oup are ::nalized 

in 1991. ' . . . ~ 

Attachment B presents modeled rates for adult soil ingestion 

that should be used to estimate exposures for certain 
workplace activities where much greater soil contact is 
anticipated, but with limited exposure frequency andjor 

duration. 
..; ......... .. 

3.3 Inhalation of Contaminated Air 

As in the previous discussion regarding inhalation rates 

for the residential setting, specific time-usejactivity 
level data were used to esti~a~e inhalation ra~es for 
vari~us occupational ac~ivities. The results i~dica~e that 

20 m per 8-hour workday represents a reasonable upper

bound inhalation rate for the occupational setting (see 
Attachment A). Although analytical data are much preferred, 

procedures described in Hwang and Falco {1986) and Cowherd, 

et al. (1985) can be used to estimate volatile and dust
bound contaminant concentrations, respectively. 

4. 0 AGRIClJLTtTRAL 

These land use scena=ios include poten~:al exposu~es fo~ !arill 

families living and working on the site, as well as, i~dividuals 

who =ay only be e~ployed as farm ~orkers. 

4.1 Farm Familv Scenario 

This scenario should be evaluated only if it is known or 

suspected that there are fa~ families in the area. The 

animal products pa~~way should not be used for areas zoned 

residential, because such regulations generally prohibit the 

keeping of livestock. Farm family members are assumed to 

have most of the same characteristics as people in the 

residential setting; the only difference is that consumption 

of homegrown produce will alwavs be evaluated. Thus, 

default values for the soil ingestion, drinking water, and 

inhalation pathways would be the same as those in the 

residential setting. 
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The values used in evalua~:~c t~is oath~av are the sa~e - . " 
as these presen~ed in Section 2.4. ~~ile it is ~c~e 

likely fer far= fa=!lies to c~ltivate fruits and 

vegetables, it is net necessarily true t~at they ~culd 

be able to g~c~ a sufficient variety to meet all their 

dietary needs and tastes. Thus, the consumption rate 

default values ~ill be 42 gjday and 80 g/day for f~uits 

and vegetables, respectively. Again, EFH presents 

consumption rates for soecific homegro~n fruits and 

vegetables. The assessor is re~inded that the plant 

uptake path~ay is not relevant for all contaminants and 

sampling of fruits and vegetables is highly 

reconmended. Eowever, in the absence of analytical 

data, plant uptake of organic c~emicals can be 

esti~ated using the procedure described in Eriggs, et 

al. (1982). No particular p~ccedure is reco~ended fer 

quantitatively assessing inorganic uptake at this time; 

hc~ever, the table (presented i~ Sec~icn 2.4) developed 

by Sauerbeck (1958) provides a qualitative guide fc~ 

assess.:..::c; !:eav-:· ::etal u:;;take i:-.to a :1u:::::e~ c: plants. 

Animal products should only be addressed if it is known 

that local residents produce them fer home consumption 

or are expected to do so in the future. The best way 

to dete~ine which items are produced is by interviews 

or consultation with the local County Extension Service 

which usually has data on the type and quantity of 

local fa~ products. 

EFE p~cvides average i~gestio:: ra~es ==~ beef and dairy 

products and assu~es that the far= fa=ily produces 

75 percent of what it consumes frco these categories. 

':'his . corresponds to a "reasonable w·orst cas en 

consu=ption rate of 75 gjday for beef and 300 gjday for 

dairy products. Although sampling data are much 

preferred, in their absence the procedure described in 

Travis and A~s (1988) may be used to esti:ate organic 

contaminant concentrations in beef and milk. This 

procedure does not provide transfer coefficients for 

poultry and eggs. Thus, the latter t~o pathways can be 

evaluated only if site-specific concentrations for 

poultry and eggs are available, or if transfer 

coefficients can be obtained from the literature. 

Additional references addressing potential exposures from 

contaminated foods are listed i~ Section 2.0. 
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Many far= activities, such a• plowing and harrowing, can 

generate a great deal of dust. The risk assessor should 

co~sider the effects of observed (or expected) agr~cult~ral 

practices when using the fugitive dust model suggested under 

the residential scenario. Note that soil inges~ion rate may 

be similar to the outdoor yardwork scenario ·discussed in 

Attachment B, although it ~ill be necessary to modify the 

exposure frequency and duration to account for climate and 

length of employment. The local County Extension Service 

should be able to provide information on agricultural 

practices around a site. In addition, the Biological and 

Economic Analysis Division in the Office of Pesticide 

Programs maintains a database of the usual planting and 

harvesting dates for a .number of crops in most U.S. states. 

This information may be very helpful for estimating ti~es of 

peak exposure for farm ~orkers, and, if needed, can be 

obtained through the Superfund Health Risk Assessment 

Technical Support Center (FTS 684-7309). 

5.0 RECREATIONAL 

As stated previously, sites present different opportunities for 

recreational activities. The RPM or risk assessor is encouraged 

to consult ~ith the local community to determine whether ~~ere is 

or could be recreational use of the property along with the 

likely frequency and duration of any activities. 

5.1 Consumntion o: Local~v cauaht ?ish 

This pathway should be evaluated when there is access to a 

contaminated water body large enough to produce a consiste~~ 

supply of edible-sized fish over the anticipated expcsure 

period. Although the local authorities should know if the 

~ater body is·used for fishing, illegal access (trespassing) 

and deliberate disregard of fishing bans should no~ 

necessarily be ruled out; the risk assessor should check fer 

evidence of these activities. If required, the scenario can 

be modified to account for fishing season, type of edible 

fish available, consumption habits, etc. 

For recreational fishing, the average consumption rate of 

54 gjday from Fao, et al. {1982) is used. This value is 

derived from a 3-day study of people who ate finfish, other 

than canned, dried or raw. An exa~ple of this consumption 

-rate is about ~o· a-ounce servings per week. Other values 

presented in EFH, for consumption of recreationally caught 

fish; are from limited studies of fishermen on the west 

coast and may not be applicable to catches in other areas. 
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When evaluat!~g ~~is pat~way please conside~ the pcssi~!lit~ 

of subsis~ence fishing. Unlike the residen~ial scenario, · 
ex~csure esti:a~es frc: t~is-pat~way would not necessa~!lv 
be added to any other_exposure estimates (see Section 2.5). 
Instea~, it would be included as an esti~ate of exposure for 
a.~ensitive sub-population. 

5.'2 Additional Recreational Scenarios 

A number of commentors requested standard default values for 
the following recreational scenarios: hunting, dirtbiking, 
swimming and wading. One approach to address exposure 
during swimming and wading is presented. in h?.E.."'1 Part A .. The 
Agency is currently involved in research projects designed 
to estimate dermal uptake of contacinants from soil, water 
and sediment. Results of these s~udies will be used to 
update the swi~ing and wading scenarios as well as other 
scenarios that rely on estimates of dermal absorption. 
Unfortunately, lack of data and prcble~s in es~!~ating 
exposure frequencies and dura~icns based on regional 
variations in cli:ate have precluded the standardization of 
other recreational scenarios at this time. Additional 
guidance will be developed as data become available. 
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7~~s s~~plemen~al guidance has been developed to p~cvide a 

s~andard set of default values for use in ex~osu~e assess~en~s 

~hen sit~-specific data are lacking. These standard fac~ors a~e 
intended:to be used for calculating reasonable maximum exposure 

(R~E) levels fer each applicable land use scenario at a site. 

Supporting data for many of the assumptions can be found in the 

Exposure Factors Handbook (EFH; U.S. EPA, 1990). When supporting 

info~ation was not available in EFH, well-quantified or widely

accepted data from the open literature were adopted. Finally, 

fer fac~ors where there is a great deal of uncertainty, a 

rationally conservative estimate was developed and explained. 

As new data becc~e available, either for the fac~crs ~he~selves 

or for calculating ~~E, this guidance will be modified 

accorC.ingly. 

~he following table su~~ari:es the expcs~re path~ays ~~a~ ~ill =e 

evalua~ed on a rou~i~e basis fer each land use, and the current 

default values for each exposure para~eter in the standard in~ake 

eC'ua .... .; on p,..esen .... c-4 '"'e, c'-' ( ... e-Fe ... to truo;-v. "Oa,..- .. •r S -:--:::.. ., ~sea 
... '-"- - ._ __ ~ - " .... - - r.n-•• .. -'- r., \...ie • ---~, -- ... ' 

for a more detailed discussion of each exposure paraneter): 

Intake = C X !R X EF X ED 
EW x AT 

c = Concentration of the chemical in each medium 

:R = Intake/Contact Rate 

.. = Exposure F::-e~ue!'"I.C:t" 

:::J = Exposure Duration 

:sw = Body Weight 

AT = Averaging Ti::te 
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SIIHHI\It'i ot· :iTI\IIIli\JlU llt::l-'1\lJI.T EXPOSlJIIE f',._CTOilS ( 1) 

!.anti line Expooure rathway (2) 
lla i J ft 

Jnlake tate 
Exposure Expoouro 

Duration t'requency Body Weight 
------------ -------------------- --------------- ---------------lleoidential --------------- ---------------

Jngcotlon of 
Potai.Jlo Water 2 1 it:ero 350 dayu/year JO years 70 kg 

In9eotlon of 200 1'1\C] ~chlld~ 350 dayn/year 6 yearo 15 kg ~child) 
Sod and Puut 100 mg atlult 24 yearo 70 kg atlu rt) 

Jnhalatlon of 20 cu.m (total) 350 dayn/year JO years 70 kg 
Contamlnantu 15 cu.m indoor) 

CotMierc I a 1/ 
JrHh1strlal 

ln~eollon of 
Po able Water 1 lller 250 days/year 25 years 70 kg· 

Jnyestlon of 
So 1 anti Duut 50 nHJ 250 dayo/ycar 25 yoara 70 kg; 

Inhalation of 
Contamlnantu 20 cu.m/wot·kday 250 dayo/year 25 yearo 10 kg 

ArJt-l cul lura l 
In~eotlon of 
Po ab}e Water 2 lltero 350 dAyn/year: 30 yearn 10 kg 

InCJOOtlon of 200 1'1\C] (chlld~ 350 days/year 6 yellro 15 kg ~chi Ill) 
Soal and Puat 100 m<J ( IUill l t 24 yoara 70 kg adull) 

InhAlation of 20 cu.m ~lot a 1) 350 dayo/ycar 30 yoAra 70 kg 
Cont:amlnantu 15 cu.m lntloor) 

Conoumptlon of 
llomeqrown 
Produce 

42 q 
no g 

~ tn1 L t) 
veg.) 

350 days/year JO yearn 70 kg 

Jlcc t-eat ion a 1 
conoumptlon of 
J.or.a 11 v cau~ht 

54 9 350 days/year: JO yearn 70 kg Yluh 

---------------------------------------------------------------------------------------------------------
(1) -

(2, -

f~ctors presented are thooe that 9hO\r}d generally be liOCd to AOOCBO 

c~epouureu aoooclatect wlth a denlcJnatort land uoo. Slte-specl fie data m11y w~trrant deviation 
from theue valuuu; howovur, uuu ol illtocnate valueo should bo juutlfloll •uti documented 
ln t;ht! risk auoeoumcnt report. · 

.; 'o~od (lAl:hwaym mar not:. bo co lovnnt Cor "11 al tcu ancl othor oxl..asur• pathwayo 

melT need to ba ova uated duo to oilu condltlona. Addltlonal pa .hwaya and applicable default 
Vel ,,aa are provided ln the lcJCt of Ud o gul.dance. 
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