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1.0 TNTRODUCTION . . : . i
Last spring, EPA’s Risk Assessment Council released a mamorancm
entitled "Guidancs on. Risk Characterizaticn for Risk Managers
Risk Assessors® (U.S. EPA 1992) in which the council advocated.
greater interface between risk assessment and risk management, =
greater discussion of confidence and uncertainty in the risk 3
assessment, and presentation. of the range of possible exposures. g
including the use of multiple risk descriptors. Focusing pA-
specifically on this last point regarding the exposure -
assessment, the Risk Agsesament Council (RAC) clearly indica
that it expects all risk agssessments "to address or provide
descriptions of (1) individual risk to include the central YRR
- tandency and high end portiocns of the risk distribution, (2) " S
irportant subgroups of the population such as highly exposed or.
highly susceptidble groups or individuals, if known, and (3)
population risk”. .

For several years now, the Superfund program hag considered g >
exposure to sensitive subgroups or populations as applicable amd |
has baen estimating individual sisk corresponding to the ST
Teasonable maximum exposure (RME). The Rigk Asgegsment Cuidange
r H B ion Ma (U.S. EPA
'1989) alsc known as RAGS, defines the RME as the highest exposure
that is8 reasonably expected to occur at a site and in practice is
estimated by combining 90 - 95th percentile values for soms but
- not all exposure parameters. Shortly after RAGS was resleased,
-the Superfund Program develcoped the "Standard Default Exposure .
Factors® Supplemsntal Guidance (U.S. EFA 1591) to promote T
consistency in the evaluation of the RME exposure in baseline -
risk assessments when site-specific data was lacking. It is the
position of the Superfund Program that RAGS and the standard _
default values for the RME are consistent with the Risk Ce
Assessnent Council’s expectation to provide a description of the
high-end portion of the risk distribution.

Cwy

Until the guidance contained herein was developed, existing
Superfund guidance did not provide a framework in which to
estimate risk corresponding to the central tendency portion of
the risk distribution as called for by the Risk Assessmant
Council. Perceiving a need to f£ill this void, a workgroup was
organized by the Superfund Program in October of 1992, comprised
mainly of EPA Regiocnal Superfund risk assessors, with the purpose

of defining the central tendency for use in Superfund baseline .
risk assessments. Over the course of the following six months, ..
the workgroup convened periocdically to discuss an approach and .5 .
identify standard default exposure factors for the central . . {g -
tendency. In doing so, the workgroup alsc felt it beneficisl to %
review the current default exposurs factors for the RME and et
identify whether any changes wers warranted at this tims. » 4 v
Consequently, this guidance builds on the concepts identified in- I
RAGS Part A and the Risk Assessment Council’s recommandations 0
regarding risk descriptors for the central tandancy. It ..
supersedes. ths standard default exposuze factors for the 3"3:,
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sonzained in the guidance of the same nams (U.S. EPA 1991).

Reliance on the point estimate approach vs. the use of monte
carlo techniques to characterize the range of possible exposure
estimates was initially discussed by the workgroup as both
approaches have merit in addressing the Risk Assessment Council’s
call to present the range of possible exposures and risk
outcomes. In the end, the workgroup concluded that Too many
issues regarding the practical applicaticn of monte carlo
techniques remained unresolved and would require a significant
investment of time and resources to address such that the
traditional point estimate approach to exposure assessments was
favored at this time. Additionally, the point estimate approach
to exposure wvas deemed fully consistent with the intent of the
Risk Assessment Council in their memo. ‘

As there presently is an agency-wide effort underway to address
all of the Risk Assessment Council’s recommendations (including
the use of monte carlo techniques and revisions to EPA’s Exposure
Factors Randbook inccrporating distributions for the various
exposure parameters), the guidance contained herein for the
Superfund Program is subject to change and consequently should be

viewed as interim in status. When such agency-wide guidance is D
available, it is expected that it may supersede this guidance: : 43@:
el
The gquidance contained herein has been developed to encourage a TR
consistent approach to assessing exposures when there is a lack <o
0?2 site-specific cdata or congensus on which parameter value to - e
choose, given a range of possibilities. Accordingly, the .o TR
exposure factors presented in this document are generally . BN
considered most appropriate and should be used in baseline risk S ER
assessments unless alternate or site-specific values can be e
clearly justified by supporting data. : e

Supporting data for many of the exposure factors presented in ,
this guidance can be found in the Exposure Factors Handbook (EFH; &
U.S. EPA, 1990). Additionally, in some instances, peer raeviaewed T
studies were utilized to identify suitable default values as well ~
as group consensus techniques when a faced with & great deal of
uncertainty. In these instances, either the study or a clearly
dogumen:ed logical approach used to identify default factors is
referenced. \

The general exposure equation into which these standard factors
are to be utilized is asz follows:

Intake = C x IR x EF x ED where
BW x AT

C = Concentration of the contaminant in a given medium
IR = Intake/Contact Rate; the amount of contaminated
mediun ccntacted per unit time or event
EF = Exposure Frequency

GOG00S
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ED = Exposure Duration T ' .

B¥W = Boay Weight e e el

AT = Averaging Tize- (equal te expoauro duration f»--
non-ca:cinoqens angd - 70.yon:s to: carcinoq nELE

1. Ccnt:nl !andtaey (€T)

The Risk Asseasment Council defined the ceatral ...
tandancy risk descriptor as eithsr the arithmeticrg
zigk or the median rigk and continues to. say that-THEEE
azithmetic mean risk can be derived dy using averags
values for all tha exposure factors though cautionss
that when dealing with skewed data, the nedian or: .S€
pezcentile may better approximate the midpoint of:a
distributien (U.S. EPA 1992). As a result, any )
approach to the identification of default factars %
the central tendency should seek to idsntify averag
SOtk parcestile values whenever possible. 1In keepis
with this approach, default exposure factors ~- i
approximating the average or S0tk percentile value ha
been identified whenever possible for use in cen:.tiu-
tandancy exposure evaluations.

1.2 Raasonabla Maximm Exposurs (RME)
The Riskx Asseasment Council defined a high end :iak
descriptor as one which characterizes risk to an ..
individual at the upper end of the risk dist:ibu:ion...-
Conceptually, it can be equated to about the 50tk :
percentile of the population distribution (U.S. EPA. "%
1992) . As previcusly indicated, the resasonable uaxiann
exposure (RME) terminology used by the Superfund == ’?’
P;oqram is believed consistent with this doac:ipcion. LR
The Rizk Asgessnent Guidance for Superfung: Hupan -~
Health EBvaluation Mapnual (PAXT A} (RAGS) defines the -
RME as the highest exposure that is rsasocnably expected
to oCcur at 3 8its and in practice i{s estimated by .
combining upper bound (50 - 95th percentile) values to: .
some but not all exposure parameters. Consequently, ¥4
the Superfund Program will continue to use the current I‘E'
terminology of reascnadble maximum exposure (RME) in~ el
fulfilling the Risk Assessment Council’s uandate to . :
svaluate a high end rigk dascriptor.

In kaeping with the previous default factor guidanc

(U.S. EPA 1991), 90 toc 95tk percentile valuss wvere .
targeted ia this guidance document whan idantifying
dafault factors for intake/contact rate, exXposurs BN
frequency, and exposure duration. An average valuo'o-ar 3
congervative estimate of the media average con:lc: G- o
over the exgolu:t pariod vas targeted .for =2
identification of default values for body weigh: :
_exposure concentzation raspectively. i
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Within che contexz of zhis guidance, standard default
axposure facrors have been identified for various
exposure pathways and receptor populations owing to the
different nature and magnitude of the assunmed
exposure. Generally speaxing, default values for
residential and occupational receptors have been
identified and serve as the general basis for
organization of this guidance. :

1.3 Ressidential EZxposure
Residential default exposure factors are gsnherally
relevant whenever there are or reasocnably may be
expected to be residences on or adjacent to the site.
The contamination may be on the site itself or may have
migrated from it., With the exception of exposure to
contaminated soils, distinctions are not usually made
in the default parameters for exposures to different
aged receptors. 3ecause of the higher intake to body
weight ratic presumed to coccur during the early years
(ages 1-6) for this exposure pathway, special attention
should be given to evaluating exposure for this pathway
and is discussed in sections 7.4. and 7.S5.

1.4 Occupational Exposurs
Cccupational dafaulrt exposure factors are genarally-
relevant whenever the site serves Or may reasonably:be
expected to serve as a place of temporary or permanent
employment. Examples of employment in which one may be
presumed to come in contact with contaminated media
might include enploymant at the facility itself or
nearby facilities (commercial/ industrial), servicing
of the facility (grounds keeper/utility maintenance),
or construction of new facilities or the demolition of
old facilities on or adjacent to the site.

2.0 CONCINTRATION

Central Tendency and RME

The concentration term in the intake equation is the arithmetic
avaerage of the concentration that is contacted over the exposure
Period. Because of the uncertainty associated with any estimate
of exposure concentration, the 95% percent upper confidence limit
on the arithmetic avarage concentration will be used for this
variable in both the central tendency and reasonable maximum
exposure estimates. Consideration should be given to the data
set upon which the 95% upper confidence limit of the mean value
is generated 30 as tO represent as closely as possible the nature
(acute vs., chronic) of potential exposures.

In some instances, there may be great variability in measured or
modeled concentration values such as when too few samples are
takxen or when model inputs are uncertain. 1In these cases, the
upper confidence limit on the average concentration may even
exceed the maximum value obgerved or predicted. Should this
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scenario arise, then che simpie arithmetic zean aad maximum
concentrations should be used for the central tendancy and
Teasonable maximum exposure concentrations respectively.

3.0 IXPOSURE FREQUENCY )
The following default exposure frequencies may be utilized unless
sthervwise indicated or site-specific data is availabla. .

3.1 Central Tandeacy.
3.1.1 Residential
The central tendency residential default exposure .
frequency of 234 days/year corresponds to the fraction
of time sstimated that is actually spent at homs (64
percent) for both men and women based oa a study of
time use patterns summarized in the EFR (U.8. EPA
1990) . Because the study included both perscnal and
work related travel, a 365 day year was used from which
tc compute the 64 percent.

3.1.2 oOccupational ? -

3.2 Rsascnable Mazimum Exposuss
3.2.1 Rssidential
The RME residential default expcsure fraequency of 350
days/year i{s based on the previocusly identified default
value which assumes a twoO week vacation each year.
This is viewed as a reasonably conservative estimate of -
exposure fraquency absent site-specific data.

3.2.2 Occupational

The RME occupational dafault exposure fraquency of 250
days/year is congistent with the previously identiflied
daefault value and is baged on a S day wozk week with
two weeks of vacation each year. This (s viewed as a
reasonably conservative estimate of exposure frequency
absent site-specific data. :

4.0 EXPOSURR DURATION
The following default exposure durations may be utilized unless
otherwise indicated or site-specific data ia avallable.

4.1 Csatzal Tendency
4.1.1 Residential
The residential central tendency default exposure
duration of 9 years is based on data summarized in the
EFH (U.S. EPA 1990) in which the average length of
rasidence in the same house of pecple who own their own
home was estimated to be 9 years. 4

4.1.2 Occupational ?

GOGO0S
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4.2 Reasonablsa Maximum Exposurs
4.2.]1 Residential
The RME resicdential aefault exposure duration of 30
years is based on data summarized in the EFH (U.S. EBA
1990) in which the 90th percentile for the leagth of
ragidence in the same house of people who own their own
home was estimated to be 30 years.

4.2.2 Occupaticnal

The RME occupational default exposure duration of 28
years is based upon the 95th percentile for the number
of years worked at the sane location as reported by the
U.S. Bureau of Labor Statistics, 1990.

8.0 BODY WEIGET

The average body weight is to be utilized for both the central
tendency and RME exposure evaluations in keeping with the
respective definitions.

5.1 child

The approximate average body weight of young children (boys
and girls conmbined) under the age of 6 years is
approximately 18 xg (U.S. EPA 1990). Distributions of bedy e
weights and average body weights and for other age gtoup31 L
can be found in the EFH (U.S. EPA 1990). ,

5.2 Adult
The average body weight of 70 kg correspends te the averaqo
weight of =en and women age 18-75 as reported in EFR (U.S.
EPA 1990). Distributiocns of body weights and average body
weights for other age groups can be found in the EFR (U. S. : ;w%
EPA 1990). A _2%
6.0 INGESTION OF POTABLRE WATZER o
6.1 Cantral Tandency
€.1.1. Residential Ingestion Rate :
The ceatral tendency potable water ingestion rate for
an adult of 1.4 l/day is based on the average intake
observed from five studies as summarized in the EFH

(U.S. EPA 1990). The observed range reported across
the five studies was from 0.26 - 2.8 l/day.

6.1.2 Occupational Ingestion Rate
No data upon which to base a default valuas.

6.2 Reascnable Maximum Ixposure :
6.2.1 Residential Ingesation Rate
The RME potable water ingestion rate of 2 l/day is
close toc the 90th percentile of values measured and
estimated by researchers as summarized in EFH (U.S. EPA
1990)., It is alsoc the values currently used by EPA’s
Office of Water in establishing drinking water
standards.

GOU0CY
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6.2.2. Jccupaticnal -ngestion Rate
No data upon which to base a default value.’

7.0 INGESTIOCM OF S80IL AND DUST

-Je == the {mportance of the recepror’s age and behavioral
Sharacteristics, default ingestion rates for this exposure
sathway nave been established based on the characteristics of the
receptor rather =han on thae location of the exposure (residential.
V8. dccupaticnal). Default ingestion rates for this pathway are
as described below in Sections 7.1 and 7.2.

7.1 Central Tendancy :

7.1.1. Child’s Ingestion Rate
Nuzerous studies have documentead that the propensity to
ingest non-food items is greatést in the early years of

- development. As & result, children between the ages of
1 and 6 years are of greatest concern as they are
expected tc have the grsatest exposure t0 contaminated
soils and dusts via ingestion. Numercus studies
(sracer studies and estimates of deposition/exposed
surface area) have resulted in wide ranging estimates
of the amount of soil and dusts ingested by young
children making it difficult to identify a single value
for use as the central tendency. Additionally, owing
to the nature of the experizental studies, it is
extremely difficult tc separate the contribution to
exposure resulting from exterior soils vs. interior
dusts. As a result the ingestion rate is reported as
the combined rate for soils and duats.

It was believed by a consensus of workgroup members
that the ingestion rate of 100 mg/day as a central
tendency ingesticn rate for a child between the ages of
1-6 years was within reason based on results using
tracer elements (Davis et al. 1990 and Calabrese 1989).
Furthermore, 100 mg/day is nearly ldentical tec the
ingesticn rate for this age group based on age specific
values utilized in support O0f the NAAQS for lead (U.S.
EPA 1989b) and the lead biokinetic uprake model.

7.1.2 Adult’s Ingestion Rate: Non=Contact Intensive
For the adult who does not engage in soil or dust
centact intensive activitias on a reqular basis
(apartnent dweller, typical homeowner, office worker,
teacher, professional, etc.) the soil and dust default
ingestion race for the central tendency of 50 mg/day °
based on a study of Calabrese 1990 (with supporting
estimates from Hawley 1985).

7.1.3 Adult’s Ingestion Rate: Contact Intaensive

For adults who routinely engage in heavy contact with
soils and dusts cn a regular basis (including sessonal _
vork), the workgroup was unable to identify a default

G0Go1o
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soil ingestion rata corresponding to the central .
tendency given the data available. It is suggested
that an evaluation of the RME scenario for this
receptor be conducted.

7.1.4. Residential: Child + Adult Combined
In evaluating a residential exposure scenario for this
pathway, a weighted average of the child’s and adult’s

_exposure is to be utilized. The duration of exposuzs

for the central tendency has been defined as consistirng
of nine years (average number for years at the same
dwelling). It is the default pesition to assume that
for 2 of the nine years, intake will be at the child’s
rate and for the remaining 7 years, intake will be at
the adult rate. This is consistent with the propertica
of time cne is assumed to be & young child that is

utilized for RME residential calculations. Thuas

residential exposure for the central tendency should
generally be evaluated as follows:

+ 7 _years x 50 mg/day
15 kg 70 kg

7.1.% Exposure Frequency and Duration: Central Tendency
The defaulz value for the duration of exposure for the -
central tendancy scenario is 9 years for a residential
axposure based on the average length of stay in a hoze
as reported in the EFH (U,S.EPA 1990). It should be
noted that generally the intake cver the 9 year
exposura period is to be computed as describaed in -
section 7.1.4. The default exposurs frequency for the
central tendency is 350 days/year due to the nature in
which the soil ingestion rates have been computed
(average daily exposure).

A dsfault exposurs fraquancy and duratios has not deen
specifiad for the central tandency occupational
scenario at this time as it has not been discussed by
the workgroup.

Reascnable Maximum Exposure

7.2.1 Child’s Ingestion Rate

The default RME ingestion rate for a young child age 1~
6 years of age cf 200 mg/day represents the consensus
.opinion of the workgroup based on rsview of available
data and is believed to correspond to a conservative
estimate of an average ingestion rate for this age
group over & chronic period of exposure.
Unfortunately, the available data did not support
identification of the 90 or 95 percentile valus. It
was the consensus among workgroup participants that
over the 6§ year period of concern for this receptor
category, the value of 200 mg/day was reasonable to

10
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assume. It should be aocted that this valus was not
nacessarily deemed reslevant £or acute exposures wvhen 2
child may engage in intensive contact with soils and
dusts for a brief period of time. In these situations,
ingestion rates greater than this value may be
warranted. )

7.2.2 Adult’s Ingestion Rate: Non=Contact Intensive

The RME default soil anda dust ingestion rates of 100
mg/day is baged a study of Sedman (1589). This value
is presumed suitable for non=-centact intensive
scenarios (apartment dweller, typical homeowner, office
worker, teacher, professional, etc.).

7.2.3 Adult’s Ingestion Rate: Contact Iatensive

The RME default soil and dust ingestion rate of 480
mg/day is deemed appropriate for acute exposures (thoge
less than a2 year in duration). This value {s based on
estimates made by Hawley (1985) in which he estimated
deposition rates, exposed surfacs areas of the hands,
and the fraction inadvertently consumed.

7.2.4 Residential: Child + Adult

In evaluating a residential RME exposure scenario, the
exposure duration for the RME has been defined as
consisting of 30 years (90 percentile for years at the
same dwelling U.S. EPA 199%90). It shall generally
agsumed when evaluating the RME residential exposure
for the ingestion of soil and dusts that for 6 of the
30 years, incake will be at the child’s rate and for
the remaining 24 years, intake will be at the adult
rate. Thus rasidential RME exposure for this pathway
should generally be evaluated as follows:

+ 24 ars x 1 -]
15 kg , 70 kg

7.2.5 Exposure Frequency and Duration: RME

The dafault value for the duration of exposure for the
RME sceparic is 30 years for a residential exposure
based on the 30th percentile for the length of stay in
& home as reported in the EFH (U.S.EPA 1990). It
should be noted that ganerally the intakes over the 30
yYear exposure period is to be computed as descridbed in
section 7.2.4., The default exposurs fregquency for the
RME is 350 days/year due to the nature in which the
soil ingestion rates have been computed (averags daily
exposure) and assuming a two week period avay from home
each year.

The default value for the duration of exposure for the
RME occupational scenaric is 25 yearsz based on the 95th
percentile for the number of years worked at the same

11
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location (Bureau of rabor Statistics 1590). The
exposure frequency of 250 days/year corresponds to a
five cay work week.

General IExposurs Fraquency and Duraticn Considerations
Owing to the strong age and behavioral dependent nature
of this exposure, exposure durations and fregquencias
other than the default values may be warranted for this
exposure pathway. For example, a situation may arise
in which a child-~cares facility is of concern and the
residential default values for exposure frequency and
duration may not be appropriate. Similarly, certain
occupations may lead to intensive exposure but for
brief periods of time (i.e. construction workers, field
laborers, seasonal workers, etc.) rendering use of the
occupaticnal default values for exposure frequency and
duration linappropriate,

Additionally, there may be situations in which a Region
believes it necessary to adjust the exposure frequency
to account for meteorclogical conditions which may be
presumed to drastically reduce or eliminate exposure to
potential contaminants via soil ingestion. In these
situations, any adjustments to the exposure frequency
to reflect local weather patterns should first be
approved by the Regional Office.

For these reasons, the default exposure durations and
exposure frequencies may not always be relevant for the
exposure at hand. Extra care should be taken when
identifying suitable exposure frequencies and durations
for this exposure pathway.

Fraction Ingastad Frem the Contaminated Source

The fraction ingested from the contaminated source is
an important variable that often gets overlooked when
evaluating scenarios that are largely dependent on the
receptor coming to the source of contamination rather
than the contamination migrating to the receptor. Due
to variations in the proximity of the receptor to the
contaminated sources, size of the contaminated source,
receptors of concern, mobility of receptors, and the
nature of exposure, default values for the fraction
ingested from ths contaminated source are not possible.
However, it is advocated that this factor be given
extra careful consideration vhen evaluating this
exposure pathway.

Matriz Rf£fect

A parameter unique to all combinations of compounds and
s0il types- the matrix sffect - accounts for the
tendency of a compound to bind to soils. The more
"soil loving” a compound is, the less likely it is to

12
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m tract once ingasted. Chemical and physical properties

of contaminancs and cthe soil can thus have a profound
effect on the biocavailability of a compound. i
Unforzunately the data do not exist tO support dafault ...
desorption values for ail compounds at tihds time though
vork is currantly underway to develop some guidance in

this area. At present, any adjustments for this i
phenomenon are laft open to the discretion of the o
Regional Otfice. ol
8.0 INHALATION OF CONTAMINANTS s
It is anticipated that at scme time in the future, inhalation -
exposures will be evaluated using inhalation reference BRI

concantrations. However, at this time, the methodology is not
yet available and consequently, inhalation rates and resulting
dose (mg/kg/day) are the approach that is advocated for this
exposure pathway. Inhalation rates are depandent on age, sex,
and activity level to name just a few factors and can be found in
tne Exposure Faczors Handbook (U.S. EPA 1890).

The same default inhalation rate has been identified for both the
central tendency and the RME exposure scenarios. This is in
keeping with ths assumption regarding inhalation rate uged in the
derivation of cancer poetency estimates and inhalation reference
concentrations. The default value of 20 m’/day corrssponds to s
reference man’s inhalation rate who is at rest 8 houra/day and at
a light activity level (i.e. domestic work, personal care,
§°bb17;' ainor indoor home improvements) for the remalining 1€
ocurs/day.

9.0 INGESTION CF LOCALLY CAUGET Fl1SX
The evaluation of this exposure patbway will not always be

~Televant o0 every site. The receptor of concern for this pathway

=S apt > include both the recreational fisherman and a
subsistence fisherman and their family. The preferred approach
=S the evaluation of this exposure pathway is to obtain sice-
specific data regarding consumption rates and fishing habits.
This is cue to the strong influence of local habits, populations,

and conditions on the resulting exposure.

When site-specific data are not fessible to obtain, the default
approach suggested for this exposure pathway is based on an
estimate of the averags size of a fish meal and merely varies the
exposure frequency, duration, and fraction ingested from the
contaminated source between the central tendency and the RME
estimates. With this approach, recreational and subsistencs
fishermen can be assumed tO consume the same amount of fish per
sating cccasien yet differ in the frequency Or number of fish
meals actually consumed and the fraction of fish msals consumed
that originated from the contaminated source. This change in
approach was adoptad bscause it was believed to batter
characterize exposure resulting from an intermittent and often
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iafrequent exposure pathway than the default approach previously
advocated which relied on an intake rate averaged over a ysar of
exposure.

The average amount of fish consumed per eating occasion was
observed to be 14S g/meal or about 5 ocunces as raported in the
study of Pac et al. (1982). The range reported for the size of
the fiah meal was from 43 g/meal (Sth percentile) to 565 g/meal
(99th percentile). The study was based on the results of a self-
administered USDA nationwide consumption survey from 1577-78 of
individuals in 48 states. The amount of fish corresponds to
consumption habits for fin-fish as reported on a wet weight
basis. It does not include shellfish. Although fish consumption
habits have likely increased over the past 15 years, the Pao
study was believed to be the best study available upon which to
base a default value.

Owing to the very site-specific nature of the frequency of this
exposure, no defaults are given at this time for exposure
frequency (fish meals/year). However, estimates of the average
and 90th -~ 95th percentile for the frequency ©f exposure should
be used for the central tendency and RME raspectively. Deafault
values for exposure duration are those which are consistent with
residential default values previously identified of § years for
the central tendancy and 30 years for the RME. Additionally, it
was believed that a gite-specific value for the fraction of fish
consumed from the contaminated source was appropriate rather than
establisbing a default value for this factoer. The average and
the 90th - 95th percentile values are suggested for the central
tendency and RME for this parameter respectively. ‘

10,0 INGESTION OF PRODUCE

The following approach has been suggested for this exposure

pathway provided it is relevant to the risk evaluation: )
a. Strongly consider evaluating consumption of homegrown
produce if it constitutes a current exposure pathway and i¢
produce is available for analysis. 1If producs is not
available for analysis, evaluation of this exposure pathway
is open to the discretion of the Regional Office
(recognizing that this decision (s apt to depend on the
level of confidence in available plant uptake models).

b. If the cecision is made to employ an uptake model, the
Region is strongly encouraged to seek the assistance and/or
reviev of the proposed approach by ECAO-Cincinnati.

c. When evaluating this exposure pathway, preference should
be given for site specific consumption rataes (obtainable via
door to door surveys) if feasible. When site specific
consumption rates are not feasible, either generic defaults
regarding total consumption rates for all fruits combined or
all vegetables combined (USDA 1980) or defaults basad on the

14
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The choice of whick of the approaches described belaw should beé'
utilized for the identification of default ingestion rate values .

4

& o . . ‘ f.__!I!537?1?

e pLg‘-.'

average amount of a fruit or vegetable consumed on a given
eating occasion (Paoc ez al. :982] together with site _
specific expasure frequenciss i3 suggestad. .

B

d. The frtct1€n ingested assumed to originate from a .-'V
contaminated source will always be a site specific
determinatioen. ‘

\y .

't

¥

-

.‘;!g-_.
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is left up to the risk assessor based on their understanding eg;j:f"

tha site. The USDA (1980) results are based cn the average - .
consumption rate as self-reported over a three day period and _fgm_
included non-consumers az well as consumers in the calculatien. ...
In contrast, the data of interest from Pac et al. (1982} focused ' -

on the amount consumed of various foed crops for a given eating ~

occasion. If and when cefault values are uasd, the same
ingestion rate utilized for the central tendency is advocated for
use in evaluating the RMBE scenario. It is suggested that in
these instances, merely the exposure frequency, duration, and the
{raction ingested from the contaminated source vary betwaen ths
central tendency and the RME evaluations.

10.1 Total Produce Consumptica Rates (USDA 1980, U.8. xXPA
1990) .

" A summarized in the EFH (U.S. EPA 1990), the USDA
estimated the average intake on any one day of all
fruits combined as 142 g/day par person and
approximately 1/5 of this (28 g/day) could Ds assumed

.- to be homegrown on average or s much as 3/10 of this

(42 g/day) could be assuzed to be homegrown as a
rsascnable znaximup exposure case.

The average intake on any one day for all vegetadles
combined waas estimated as 201 g/day. Furthernore,
approximately 1/4 (50 g/day) of this amount could be

. assumed to be homegrown on average and as much as 2/5

(80 g/day) could be assumed to be homegrown as a
reasonable maximum exposurs cage.

Due to the nature of the study, (a daily average i{ntake
over a three day exposure period), it can be assumed

" that the contact rates represent a8 chronic valus., 1If
this approach is selected, then the exposure fraquancy
for the central tencency and RME should be 350 -
days/year. The default exposure duration reflects the
rasidential central tendency value of 9 years or 30
years for the RME scenario. Assunptions regarding the
fraction ingested from the contanminated source are not
specified though national averages for the fraction
that can be assumed to be homegrown have been suggestad
as a dascribed above.

18
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10.2 Crop Specific Consumption Habits (Pac et al. 1982)

As summarized in the attached table, average values for
the amount of a particular fruit or vegetable consumed
on a given eating occasion can be identified based on
the results of a nationwide survey conducted by the
USDA as summarized in Pac et al. (1982). Additionally,
the authors’ reported the distribution of consumption
values observed for each fruit or vegetable included in
the survey. The Pao et al., data was based on the USDA
nationwide food consumption survey conducted in 1977~
78.

Default values for the frequency of axposure have not
been identified and are subject tc site-specific
determinations reflecting local consumption habits.
The default exposure duration reflects the residential
central teandency value of 9 years or 30 years for the
RME scenario. The fraction ingested originating from
the contaminated source has not been specified but is
open to consideration of site-specific factors.
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ng\ way Conuac Ras TTOquency Duaum - ‘ﬁ
o
1. Ingesuon of Driking WA a
1a. Residential 14 Uday _-?SGL d ”“”a) ks
1b. Occupational 7 121 a2 ) 0kg
2. Ingestion of Sail and Duss? ‘
28 Child . residential 10mgdry  1S0daywyrl  2yesn 15kg
2b. Adult - Non-contact residentiat 50 mg/day 150 daywyri 7 yex3 70kg
2. Adalt - Noo-canmast occupazicnal 50 mg/day ? ? 70kg
2d. Adult . Contact huengive dan 3 :
3. Inhalsdon /60 ‘
3a. Residentdal 20 m3/dxy 234 dayaiyt 9 yan kg
3b. Occapational ? ? 1 ? Tokg
4, Fish Ingestion? 145 g/mesl she specific 9 yeans M0kg
S. Ingastion of Produce? 142 giday (frmin) 30 daywyr  Dywans T0kg
fogasuon m!m(vaz.) for values
or inciicared or
s
amogat tvenage if use
(uung:mum syg/meal
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aun Rale Duranon
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1. Ingesuon of Drmkang Water N
u.%aiumu 2 Vésy VDdyttyr  Oyun a_m:. Ao
1b. Occupaticnal ? ,L'“’? aAS¢E 1% -1 ?‘mh
2. Ingeston of Sail and Dusts? _
22, Child - residential WOmgdey 30dsywyrl Sy 15kg
2b. Adult - Non-contact residenial 100 mg/dsy 10 daystyrl 4 yan 70 kg
. Adult - Noncommacioccupational  100mgidsy  2S0dmpayr! IS yemn T0ks
24 Adult - Contact Intensive 480 mg/dxy siespecific  sitespecific 70kg
3. Inhalation
3a. Residential 20 m3/dzy 350 daytfyr 30 yeans 70kg
" 3b. Occupatianal ? ? 20diyvyr  2Syass  0kg
4. In 148 ) 30 yoars ks
Flsh Ingestion? p/meal m
S. Ingestion of Produced 142 gday (fruis) 30 damlyr 30y 0ks
o zox”utymg for values
ol valae for ﬁ&rﬂs‘ﬁ
o permeal 9095 % if
_(gee utachmers)  use amt/meal

1 Adjsnments based on behaviona] or mesrological conditions Ty be wersmed based an siss-spactfic copditions sad Regioeml

gmwmtmmpunmNMsmm for the fracuion ngeead arigiradsg fom O
commtingtad S0UKS.
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