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SUBJECT: Human Eealth Ivaluation Manual, Surrplene tal Gpidance:
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FROM: Timcthy Fields, Jr., Acting Direc:c _ ‘
Office of Izergency and Ramedial Response - : 777

BEruce Diamend, Direct 7
Office of Wastes Frograms rifcrcement

TO: Dirzctor, Waste Management Divisien,

Recicns I, IV, V, & VII

Directcr, EImergency & Remedial Respense Division,
Regicn II

Directer, Hazardous Waste Management Divisicen,
Regions III, VI, VIII, & IX

Directcr, Hazardous Waste Division,
Regicn X

Jursose
¥
The purpcse cf this directive is ts transzit Ih Interix

Tinal Standard Exposure Factors cuidance tc be used in th
remedizl investication ané feasibility study process. This
cuicdance suprlements the Risk Assessment Guidance for Superiund:
Yuman Eealth Evaluaticn Manual, Part A that was issued
Ccteoker 13, 18889.
E SToun

An intra-agency werkgroup was fcrmed in March 1850 2
adéress concerns recarding inconsistencles along the exposure
assumptions used in Stuperfund risk assessments. ts effcrts
resulted in a June 29, 1890, craft cdocurment entitled "gtandard
Exposure Assumptions". The draft was circulated to keth
technical ané management stafl acrcss EFA Regional Offices and
within Headguarters. It was also ciscussed at two EPA-sponscred
meetimes in tae Washington, D.C., area. The zutached interim
cinal cocurment reflects the comments reccived a2s well as the
results of recent literature reviews acd i1g inhalation rates,
scil incesiicn rates and expesure ITegun gstimates.
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Qbﬁec:ive

This guidance has reen develcred to reduce unwarranted
variability in the exposure assumptions used by Regicnal
superfund staff to characterize expcsures o numan pepulaticns Iin
+ne baseline risk assesszent. 1

Implgmen;g;ign

This guidance supplements the Riskx Assessxment Guidance for
Superfund (RAGS) : Human Health Evaluation Manual, Part A. Wnere
numerical values diZfer ¢rem those presented in Part A, the
factors presented in this guidance supersede those presented in
Part A. Co B - .-

-

This guidance is peing distrilbuted as 2n additional interim
final guidance'in-the'RAGs series. As new cata beccme availzakle
and the results of IPA-sponsored research projects are finalized,
tmis guidance will ke modified accordingly. We strcngly urge
Regicnal risk assesscrs to centact the Toxics Integraticn Branch
of the Office of Emergency 2and Remecdial Respcnse (FTS 475-9486)
with any suggestiecns for surther inprcocvement; as We will begin
uwpdating and ccnsolidating the series of RAGS decuzents in 18¢9¢.

Attachrment.

cc: Regiocnal Branch Chiefs
Recional Secticn Chiefs :
Regicnal Teoxics Integration Cocrdinaters
Workgrzoup Members




NCTE TO: Addresses

This is an "advancedé" copy of the " +zncard Default Expostre
Factors" guidance. Additional cogplies will be available to Acency
and State perscnnel through the Superfund Document Center by

writing: .

Superfund Document Center (0S-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 ceneral puklic thrcugn
NTIS.
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* * * * NOTICE * * * =

The policies set out in this document are rot 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

/

The Risk Assessment Guidance for superfund (RAGS) has been
divicded into several parts. Part A, of the Human Health
tvaluation Manual (HHEM; U.S. EPA, 198%a2), is the guidance for

preparing 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 these guidance manuals are a positive
step toward achieving national consistency in evaluating site
risks and setting cgcals for site clean-up. However, the
potential for inconsistency across Regicns and among sites still
remains; both in estimating contaminant ccncentrations in .
environmental media and in describing characteristics and
renaviors of the exposed populaticns.

Separate guidance on calculating ccntaninant cencentrations is
currently being develcred in response to 2 nunmber of inguiries
¢renm beth inside and outside the Agency. The best method for
calculating the reasconable maximum exposure (RME) concentration
for different media has been subject to a variety of
interpretations and is considered an important area where further
guidance is needed. :

This supplemental cuidance attempts to reduce unwarranted
variability in the exposure assumpticns used to characterize
potentially exposed populations in the baseline risk assessment.
This cuidance rtuilds on the technical concepts discussed in HHIM
Sar~ A and should ke used in cenjuncticn with Part A. However,
wnere expcsure factcrs difler, values presentes in thil cuidance
supersecde thcse presented in HEEM Parc A.

13
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Tnconsiscencies among expesure assumptions can arise from
different sources: 1) where risk assessors use factors derived
from site-specific data; 2) where assessors must use their best
rofessional judgement to choose Irom 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 encaourage a
_consistent approaca to assessing expcsures when there is a lack
of site-specific data or consensus on which parameter value to
chocse, given a range cf possibilities. Accordingly, the
exposure factors presented in this document are generally
censidered mest appropriate and should be used in baseline risk
sssessments unless alternate or site-specific values can be
clearly justified by supporting data.
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Supgorting data for =many cf the parameters presented in tais

cuidance can be sound in the EIxposure Factors Handbook (ZFH; U.S.
£72, 1990). 1In cases where paraleter values are not available in
EFE, this guidance adopts well-quantified or widely-accepted data
from the cpen literature. Finally, for facters where there is a

reat deal of uncertainty, a rationally-derived, .conservative
estimate is developed and explained. As new data become
available, this guidance will be modified to reflect them.

These standard factors are intended to be used for calculating
reasonable maximum exposure (RME) estimates for each applicable
ccenario at a site. Readers are reminded that the goal of RME is
to ccmbine upper-bound and mid-range exposure factors in the
folleowing equation so that the result represents an exposure
<scenario that is both protective and reascnable; not the worst
possible case: 5 - '

P

'd

X
x &7

UZI—G

c = Concentration of the chemical in each medium
. (conservative estimate of the media average
. contacted cver the exposure pericd)

IR = Intake/Contact Rate (upper-bound value)
EF = Exposure Fregquency (upper-bound.value)
ED = Exposure Dﬁraticn (upper-bound value)
BW = Body Weight (average value)

AT = Averaging Time (equal to exposure duration for
ncn-carcincgens and 70 years Zor carcincgens)

Please note that the RAgency 1is presently evaluating methods for
calculating conservative expcsure estimates, such as RME, in
rerms of which parameters sheculd be upper-bound or nmid-range
values. If warranted, this guidance will be modified
accerdingly.

1.1 BACXGROUND

An intra-agency workgroup was formed at the Superfund Health Risk
Assessment meeting in Albuguerque, New Mexico (February 26 -
March 1, 19¢0). Its effocrts resulted in a June 29, 1980, drafct
document entitled "Standard Exposure Assumptions". The draft was

- -

distriputed to Superiund Regional Branch Chiefs, and memters of
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rrograms within the Agency, fer their review and comzment.
7~ was also presented and discussed at two EPA/OZRR sponsored
zmeetings. The meetings, facilitated by Clean Sites, Inc.,
brought members of the "Superfund community" and the Acency
together to focus on technical issues in risk assessment.

t
A final review draft was distributed on December-5; 1990, which
reflected earlier ccmments received as well as the results of
more recent literature reviews addressing inhalation rates, soil
ingestion rates and exposure freguency estimates (these being

areas ccmmented on most frequently).

cther IcC

-

1.2 PRESEINT AND-FUTURE LAND USE CONSIDERATIONS e

The expcsure scenarios, presented in this docunent, anc their
corresponding assumptions have been develcped within the context
of the following land use classifications: residential,
cmmercial/industrial, agricultural or recreaticnal.
Unfertunately, it is not always easy to determine actual land use
or predict future use: local zoning may not adeguately describe
lané use; and unanticipated or even planned rezoning acticns 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 assumpticns should be
used whenever there are or may be coccupied residences on or
adjacent to the site. Under this land use, resicents are
expected tc be in freguent, repeatsd centact with
contaminated media. The contamination may be on the sit
itself or may have migrated from it. The assumptions in
+his case acccount for daily exposure over the long term and

generally result in the highest potential exposures and
risk.

Commercial/Industrial

Under this type of land use, workers are exposed o
centaminants within a commercial area or industrial site.
These scenarios apply to those individuals who work on or
near the site. Under this land use, workers are expected tc
te routinely expcsed to contaminated media. Exposure may be
lecwer than that under the residential scenariocs, because it
is generally assumed that expcsure 1is limited to 8 hours a
day for 250 days per Yyear.



Ly . -
Acricyltural

m™hese scenarics acddress expcsure O people who live on the
prcperty (i.e., the farm family) and agricultural workers.
Assumptions made for worker exposures under the
commercial/industrial land use may not be applicable to

- agricultural workers due to édifferences in workday length,
seasonal changes in work habits, and whether migrant workers
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. : ~ .

Recreational Sl ..

This land use addresses exposure to reople who spend a
l1imited amount of time at or near a site while plaving,
fishing, hunting,-~hiking, or engaging in cther outdoor
activities. -This includes what is often described as the
"trespasser" cr "site visitcr® scenaric. Because not all
sites provide the saze copportunities, recreational scenariocs
must be developed on a site-specific basis. Freguently, the
compunity surrounding the site can be an excellent scurce oZf
infermation regarding the current and potential recreational
use of a site. The RFM/risk assessor is encouraged to
consult with local groups to collect this type of

information.

In the case of trespassers, current exposures are likely tc
be higher at inactive sites than at active sites because
there is cgenerally little supervision of abandoned a
facilities. AT most active sites, security patreols and
normal maintenance of barriers such as fences tend to limis
(if not entirely rrevent) trespassing. When mcdeling
potential future exposures in the baseline risk assessment,

however, existing fences should not be considered &
deterrent to future site access. .

Recreational exposure should acccunt Zcr huntinc and fishing
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 teenacers, the length of
the school year can provide a helpful limit when evaluating
the frequency and duration of certain outdoor exposures.



heculd ke evaluated whenever there
are homes on Or near , or when residential develcpment is
reasonably expected in th uture. In cetermining the potential
for future- -residential land use, the RPM should consider:
historical land use; suitability for residential develcopment;
local zoning; and land use trends. Expcsure pathways evaluated
under this scenario rou*'nely include, but may not be limited to:
lngestlon of potable water; incidental ingestion of soil and
dust; inhalation cf cont r’nated air; and, where appropriate,
consumption of home ¢grown procuce. =

Scenarics for this land u
> h

)4

'

2.1 Trncesticn cf Tcotarle Water

This pathway assumes that adult residents consume 2 liters
cf water per cday, 30 cdays per year, for 30 years.

The value of 2 liters per day Icr dr:nklng water is
currently used ky the Cffice cf Wa-e* in setting ér
t

Y inking
water standards. £ was originally used by the military to
calculate tank truck reguirements. In addition, 2 liters

b g

happens to be guite close to the 90th percentile fc
drinking water ingestion (U.S. EPA, 13890), and is
comparable to the 8 classes of water per day historicall
recommended by health authorities.

The exposure freguency (EF) of 265 cays/year for the
residential se:t;ng used in RAGS Par= A has been arcued both
inside and cutside of the Agency as reing too conservatlve

for EMT es+timates. Naticnal travel data were reviewed 0
ceternmine if an accurate nunkber cf "days spent at hcme"
could be calculeted. Unfortunately, conclusicns cculd net

te drawn frem the availalrle lite*at“*e, as it presents data
on the duration of trips taken fcr pleasure, but not the
freguency of such trips (QECD, 1¢89; Goeldner and Dueea,

1984; Naticnal Travel CLrvey, 1982-89). However, the
Superfund progran is ccmmitted tc moving away from values
that represent the "worst possible case.’ Thus, unti

better data beccme available, the common assumption that
workers take two weeks cf vacation per year can be used to
support a value of 15 days per year spent away from home
(i.e., 350 days/vear spent at home).

In terms of expcsure duration (ED), the resident is assumed
+o live in the same home for 30 vears. In the ETH, this
value is presented as the 50th- De* entile for time spent at
one residence. (Please ncte that in the intake ecuation,
averaging time (AT) for expcsure to nen-carcinogenic
compounds is always eguazl to ED; wherezs, for carcinogens a

bo]




70 year AT is still used in order to ccmpare to Agency sicpe
factors typically based on that value).

2.2 Incidental Tnces=icn of Soil and Dust

.....
4
'

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 rg per day for children aged 1
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., 19897
Calabrese, et 2al., 1990a,b; Davis, et al., 1890; vVan Wijnen,
et al., 1990). Presently, there is no widely accepted
method for determining.the relative contributiocn of each
medium (i.e., soil vs. dust) to these daily totals, and the
effect .of climatic variations (e.g., Snov cover) on these
values has yet to be determined. Thus, 2 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 ie divided into two parsts.
First,.a six-year exposure duration is evaluated for yound
children which accounts for the period cf highest soil
ingestion (200 ng/day) and lowest pody weight (15 kg).
Second, a 24-year exposure duration is assessed for older
children and adults by using a lower scil ingesticn rate
(100 mg/day) and an adult body weight (70 kg).

-

2.3 Inhalation of Contaminated 2ir

~asp

In respense to a nymber of ccmments, the RME inhalation rate
for adults of 30 m’/cay (presented in HEEM Part A) was Tre-
evaluated. Activity-specific inhalaticn rates were combined
with time-use/activity level data to derive daily inhalation
rate values (see Attachment A). Our evaluation focused on
the following pcpulation subgroups who would be expected ¢
spend the majority of their time at home: housewives;
service and household workers; retired people; and
unem?loyed workers (U.S. EPA, 1985). An inhalation rate of
20 m°/day was found to represent 2 reasonable upper-bound

value for adults in these groups. This value was derived by

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. Althouch sampling data are preferred,
procedures described in Hwang and Falco (1986) and

Cowherd, et al. (1885) can te used to estimate volatile and
dust-bound contaminant concentraticns, respectively.

6




Tn cases where the residential water supply is ccntaminate
with vclatiles, the assessor needs to consider the potenti
for expcsure during household water use (e.g., cooking,
laundry, bathing and showering). Using the same time--
use/;ctivity level data described above, a total of

15 m°/day was found to represent 2 reasonable upper-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).

[N SN

1

2.4 Consunption of Home Grown Prcduce

This patbway need not be evaluated for all sites. It may
only be relevant for a small number cf compounds (e.g., some
inorganics and pesticides) and should be evaluated when the
assessor has site-specific information to support this as a
pathway cf concern for the esidential setting.

The EFE presents figures for "typical" consumpticn of fruit
(140 g/day) and vegetables (200 g/day) with the "reasonable
worst case" proportion of produce that is homegrown as 30
and 40 percent, respectively. This corresponds to values of
42 g/day for consumption of homegrown fruit and 80 g/day for
homegrown vegetables. They are derived from data in Pao, et
al. (1982) and USDA (1980). EFH also provides data on
consunmption of specific homegrown fruits and vegetables that
may be more appropriats for site-specific evaluations.
Although sampling data are much preferred, in their aksence
plant uptake of certain crganic ccmpounds can be estimatad
using the procedure cdescribed in Ericgs, et al. (1¢82Z). No
particular procedure is recconmended for guantitatively
assessing inorganic uptake at this time; however, the
fcllowing table developed by Sauerbeck (1988) provides 2
qualitative guide for assessing heavy metal uptake into a
nuxnber of plants:

emmam e — e -



Plant Untake of Eeavy Meo*+alsg

Eich Moderate T Low ' Verv Low
lettuce onion corn beans
spinach mustard cauliflowér peas
carrot -- potato asparagus. ‘melon
endive radish - celery tomatoes
cress _ berries fruit
beet and ‘ . o

beet leaves

5.5 sSubsistence Fishing

This pathway is not expected to be relevant for most sites.
In order to add subsistence fishing as a pathway of concern
among the residential scenarios, onsite contamination must
have impacted a water body larce enough to preduce a
consistent supply of edible fish, ard there must ke evicence
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 consumpticn (132 g/day)
from Pac, 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 this consumption
rate is about four 8-ounce servings per week.

This consumption rate can also be used to evaluate expcsures
to non-residents who may also use the water body for
subsistence' £ishing. In this case, “he exposure estinmate
would not be added to estimates calculated for other
resicdential pathways, but may be included in the risk
assessment as an expesure pathway Ior a sensitive sub-
populaticn.

For further information regarding food chain contamination the
assesscr is directed to the following documents:

o] Methodology for Assessing Health Risks Associated with
Indirect Exposures to Combustcr Fmissions (PB-S0-
187055) . Available through NTIS.

o Development of Risk Assessment Methodoclogy for Land
Application and Distributicn and Marketing of Municipal
Sludge (EPA/600/6-89/001). Available from

OHEA/Technical Information at FTS 382-7326. C e el

o Estimating Exposure to 2,3,7,8-TCDD (EPA/600/6-
88/005A). Available from OEEA/Technical Information- at
FTS 382-7326.



3.0 COMMIRCIAL/INDUSTRIAL

Occurational scenarics should be evaluated when land use is (or
is expected to be) commercial/industrial. 1In ceneral, these
scenarios adéress a 70-kg adult who is at work.!s days a week for
50 weeks per -year (250 .days.total). The individual is assumed to
work 25 years at the same location (9Sth-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. .

Please note that under mixed-use zoning (e.g., apartments above

storefronts), certain pathways described Zor the residential
setting should also be evaluated.

3.1 Incestion of Potable Water

Until data beccme available for this pathway, it will be
assumed that half of an individual’s caily water intake

(1 liter out of 2) occurs at work. All water ingested is
assumed to come from the contaminatecd drinking water scurce
(i.e., bottled water is not considered). For site-specific
cases where workers are known to consume considerably more
water (e.g., those who work outdoors in hot weather or in
other high-activity/stress environments), it may be
necessary to adjust this figure.

A lower ingestion rate is used in this pathway so that a
more reasonable exposure estimate may be made for workers
ingesting ccntaminated water. However, it is important to
remenber that remedial acticns are often based on returning
the cecntaminatad aguifer to maxinum reneficial use; which
generally means achieving levels suitable for resicentizl
use. -

3.2 Tncidental Incestion of Soil and Dust

In the occupational setting, incidental ingesticn of soil
ané dust is hichly dependent on the type of work being
performed. Office workers would be expected to contact much
less soil and dust than scmeone engaged in outdoor work suca
as construction or landscaping. Although no studies were -
found that specifically measured the amount cof soil ingested
by workers in the occupational setting, the one study that
measured adult soil ingestion included subjects that warked
outside of the home (Calabrese, et al., 19902a). Althouch
the study had a limited number of subjects (n=6) and édid nez
associate the findings with any particular activity pattern,
it is the only study that did not rely on moéeling te '

o .
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4.0

These land use scenarics inclucde poten
families living ané werking on the s:
who may only be employed as farm worke

estimate adult soil ingestion. Thus, the Calabrese, et al.
(1990a) estimate cf 50 mg/cday is selecled as an interin
default for adul:t ingestion.of soil and dust in the
weypical" workplace. Please be aware that this value may
change when the results of ongoing soil ingestion s
sponsored by EPA’s Exposure Assessment Group are £i
in 1991. o ' -

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 and/or
duration. o ' - B

3.3 TInhalation of Contaminated Air

As in the previous discussion regarding inhalaticn rates
for the residential setting, specific time-use/activity
level data were used to estimate inhalation rates for
various cccupaticnal activities. The results indicate that
20 m® per 8-hour workday represents a reasonable upper-
bound inhalaticn rate for the occupational setting (see
Attachment A). Althouch 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.

AGRICULTURAL

)+

zial exposures fo
te, as well as, indi
T

4.1 TFarm Familv Scenario

This scenario should be evaluated only if it is known or
suspected that there are farm families in the area. The
animal products pathway should not be used for areas zoned
residential, because such regulaticns 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 consumpticn

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.




4.1.1 Cecnsumpticn cf Homegrown Produce
The values used in evaluating this pathway are the sane
as thcse presented in Secticn 2.4. While it is =mcre
likely for farm fazilies to cultivate fruits and
vegetartles, it is nct necessarily true that they would
be able to grow a sufficient variety to meet all their
dietary needs and tastes. Thus, the consumption rate
default values will be 42 g/day and 80 g/day for fruits
and vegetables, respectively. Again, ETH presents
consumption rates for specific homegrown fruits and
vegetables. The assessor is reminded that the plant
uptake pathway 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 chemicals can be
estimated using the procedure described in Briggs, et
al. (1982). No particular groccedure is recommended ICT
guantitatively zssessing inorganic uptake at this time;
hecwever, the table (presented in Secticn 2.4) developed
bv Sausrteck (1¢8E) rrovides a gualitative guice fcr

uers
assessing heavy metal uptaxe irmTo a nuxmkier ci rlants.

4.1.2 Ccnsuxction of Anizmal Products
&

Animal products should only be addressed if it is known
+hat local residents produce them £fcr home consumption
or are expected to do so in the future. The best way
o determine which items are prcduced is by interviews
or consultation with the local County Extension Servics
which usually has data on the IType anéd quantity of
local farm products.

es averacge ingcesticn T
d assumes that the Iz a
nt of what it ccnsumes Ifrcmn to
espcnés to a nreasonable worst case"
on rate of 75 g/day fcr beef anéd 300 ¢/day for
dairy products. Although sampling data are much
preferred, in their absence the procedure described in
Travis and Arms (1988) may be used tc estirpate organic
contaminant concentrations in beef and milk. This
procecure does not provide t-ansfer coefficients for
poultry and eggs. Thus, ~he latter two pathways can ke
evaluated only if site-specific concentrations for
poultry and eggs are available, or if transtier
coefficients can be cbtained from the literature.

)t

ional references addressing potential expcsures frem
inated foods are listed in Secticn 2.0.

el



4.2

+vq

ar= Werker

Many farm activities, such as plowing and harrcwing, can
generate a great deal cf dust. The risk assessor should
consider the effects of cbserved (cr expected) agricultural
practices when using the fugitive dust model suggested under
the residential scenario. Note that soil ingestion rate may
be similar to the outdoor yardwork scenario discussed in

ttachment B, although it will 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 times of
peak exposure for farm workers, and, if needed, can be
obtained through the Superfund Eealth Risk Assessment
Technical Suppeort Center (FTS 684-7300).

5.0 RECREATIONAL

'As stated previously, sites present different opportunities Icr
recreational activities. The RPM or risk assessor is encouragec
+o consult with the local ccmmunity to determine whether there 1
or could be recreational use of the property along with the
likely freguency and duration of any activities.

s

s.1 Consumption of locallv Caucght Tish

This pathway should be evaluated wnen there 1s access TO
contaninated water tody large enough to procuce a ccnsist
supply of edible-sized fish over +he anticipated expcsure
period. Althoucgh the local authorities should know 1 the
water body is used feor fishing, illegal access (trespassing)
and deliberate disregard of fishing bans should not
necessarily be ruled out; the risk assessor should check fcr
evidence of these activities. If regquired, the scenario can
be modified to account for fishing season, type cf edikle
fish available, consumption habits, etc.

- -
PN

For recreational fishing, the average consumption rate of
S4 g/day from Pao, et al. (1982) is used. This value is
derived from a 3-day study of people who ate £infish, other
than canned, dried or raw. An example of this consumption
-rate is about two 8-ounce servings per week. Cther values
presented in EFH, for consumption of recreaticnally caucht
fish, are from limited studies of fishermen on tihe west
coast and may not be applicable to catches in other areas.

12
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when evaliuating this pathway please consider the pessibility
of subsistence fishing. Unlike the residential scenarigc,
expcsure estizates frcz this-pathway would not necessarily
be adcéed to any other exposure estimates (see Section 2.5).
Instead, it would be included as an estimate cf expcsure for

a sensitive sub-pcpulation.

5.2 Additional Recreatjonal Scenarios

A number of ccmmentors requested standard default values for
the following recreational scenarios: hunting, dirtbiking,
swirmming and wading. One approach to address exposure :
during swimming and wading is presented.in.EHEM Part A.- The
Agency is currently inveolved in research projects designed
to estimate dermal uptake of ccntaminants from soil, water
and sediment. Results of these studies will be used to
update the swimming and wading scenarios as well as other
scenarios that rely on estimates of dermal absorption.
Unfortunately, lack of data and prcklems in estimating
exposure frecuencies and durations basecd on regicnal
variations in climate have precluded the standardization of
other recreational scenarics at this time. Additicnal
guidance will be developed as data become available.



6.0 SUMMARY

This surplemental cuidance has been cevelored to prcvide a
standard set of cefault values for use in exposure assessments
when sité-specific data are lacking. These standard factors are
intended:to be used for calculating reascnable maximum exposure
(RME) levels fcr each applicable land use scenario at a site.

Supporting data for many of the assumptions can be found in the
Expcsure Factors Handkbook (EFH; U.S. EPA, 1990). When supperting
information was not available in EFH, well-gquantified cr widely-
accepted data from the cpen literature were adopted. Finally,
for factors where there is a great deal of uncertainty, a
raticnally conservative estimate was developed and explzined.

As new cata beccme available, either for the factcrs +henselves
cr for calculating RME, this guildance will be medified
accoréingly. .

The follcwing table summarizes the expcsure pathwavs that will =e

-aa

evalua+ted on a routine basis fcr each land use, and the current
default values for each exposure paranmeter in the stancard intake

eguation presented kelcw (refer to EHEM: Fart &, U.S. T3A, 1g8¢%a,

for a more detailed discussion of each expcosure paraneter):

Intake = C x TR x FF x ED

C = Ccncentration of the chemical in each medium

IR = Intake/Ccntact Rate

1
0.’
1]
(4]
ke
"
0
n
[
]
o

AT = Averacging Tixe



SUMMARY OF STAHDAND DEFAULT EXPOSURE FACTORS (1)

hail Exposure Expos
_Land tne Exposure Pathway (2) Intake Kate Prgguency Duggtygg Body Welght

Neoidential _TTTTTTTTToTTTTTTT TTTTTToTToTTOTTm mmmmmmmmmmmomTm mmmmmmmommmomTe mmommmmmmTmeTTT
Ingestion of )
Fotable Water 2 liters 350 daya/year 30 years 70 kg
Ingeotion of 200 mqg (child 350 dayn/year 6 yecars 5 k
soil and pust 100 mg ’adult ‘y Iy 24 geata %0 kg {ggt}g;
Inhalation of 20 cu.m (total 350 daym/year 30
Contaminants 1S cu.m (indool) valy years 10 kg

Commerclal/

Industrial
Ingestion of
Potahle Water 1 liter 250 days/year 25 years 70 kg
Ingestion of ' '
Soll and Dust 50 mqg 250 days/year 25 years 70 kg
Inhalation of 4 .

. Contaminantu 20 cu.m/workday 250 daysa/year 25 years 70 kg
Agricultural -
' Ingestion of

fotable Water 2 litern 350 daya/year 30 years 70 kg
Ingestion of 200 mg (child 350 days/year 6 years 15 k child
So?l and Dust 100 mg (adult yary 24 zenrn 70 kg ’adnli}
Inhalatlon of 20 cu.m (Lotal) 350 days/year 30 years 70 kg
Contaminante 15 cu.m {Indoor)
Consumption of
Ilomegrown 42 q ifrult) 350 days/year 3O years 70 kg
Produce A0 g (veqg.)

Recreat iopal ' '
Conaumption of
J.ocally Caught
Yluh 54 g 350 days/year 30 ycars 70 kg

(1)

(2) -

- Factors presented are those that should generally

__.—_..__—.._———-—-————-—-—_—_..__.._..___——___.._.___—_...._...__-——--———-—.———-—-————-—————————-—_——-—_-_—_—_._.-

be used to asoessg
Slte-syeclflc data may warrant deviation

exposuresn asnoclated with a denignated land wune.
d be justifled and documented

from theoe valuewn; howevoer, vwuu of allernate valuen shou
in the risk asscssment report. .

llleted pathways may not be ralavant for all sites and, othor oxposure pathways
‘ntnees :JVbZ ovaIuatad due to site condlitlons, Additional palhways and appllcable default

m
vgyuea are provided in the text of Lhis quldance.
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