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1.0 - O R -  
a t  sprhg; EPA'S ~ S k - ' , A 8 B O S 8 U I e n t  Council r i h a a e d  a ammo 
entLt1.a "Guidanca on. Ri8k %hara,crerizatfoa for ICf8k MIur 

? .  % Risk U a e b s o r ~ ~  (u.3.. =A 3992)  is w h i c h  t he  C-OUIIci1 adv 
m a t e r  interface between risk asssssr~crrt .ad rirk -a9 
greater dirrcussion of confidence and uncert8inty in thr 
aaaeasmtnt, and preaentation. of the. ,raw8 Of po68iblO -0 
includiag the use of multiple rfsk dmscriptorr. 
8 W C i f i C d l y  on this h a t  .paint regardfng the  exposure 
amessment, the R i s k  i~se86ment council (NU) c1car.U indica 
that it expects a l l  risk aaaesaments "to addrear or provfdr 
dO8CrlptiOn8 02 (1) individual rfrk to h C l U &  tha bntrL1 
tandurcy and high end portiono of tho ?irk distribution, (2) 
hpor tan t  subgroups of the'population 8UCh a8 h i g h l y  cRpo8.d 
h f g h l y  susceptible groupr or indlpiduU8, l f  )mom, aLI8 (3) 
population risk". 

FOX 8Over.l years now, the  Superfund p t o g r m  -0 conridozrd 

bar been e e t h a t i n g  individual risk corrcrpon&ng t O  tho 
reasonable rnaxirnrtm exposure (RHE). Tm mk A 8 9 m W +  Cu idan- 

,e841 alrro knem%€U~Gs, d o f B h a  FUSE a8 t h e w o t  rxposute 
that tu  rearonably twpectsd t o  occur a+ a r i t e  and 4.n practice is 
estimated by combining 90 - 95th percantLle value8 for 30- bnt 

.the Superfund Program developed the "Standard Default Exposure 
Factors. Supplemnntal Guidance (VIS. EPA 1991) to promote 
conaiatency in t h e  evaluation of the M exposure in baacline 
rink aeaesamenta when site-specific data vas lacking. I t  i s  t h ,  , . .  
p o s i t i o n  of the Superfund Program that RAGS. and the 8tandbrd 
default valuer for the RME are consittea+ w i a  the Risk 
-8e88rnsnt Council's expectation t o  provide a description of the 
high-end portion of  the rirk dirtribution. 

U n t i l  the guidance contained herein waa developed, Misting 
Superfund guidance did not provide a fra3lenork which t o  
ertimatc risk correrpondiag to the central tendency portion Of 
t.9 risk distribution as called for by the Risk Asse88mnt 
Council. Perceiving a need to fill t h i s  void, a workgroup UP8 
ommized by chs Superfund Program i n  Octobar of 1992, compZ$8cd 
mainly of SPA Regional Superfund risk as8cu8or8, w i t h  the pu-c 
of d e f i n i n g  the central tendency for us0 in Superfund ba8.l- 

the warkgroup convened periodically t o  diSCU8S an approach and 
i d e n t i f y  standard default . twpoourc factors for the Central 
tendency. 
review the currenf &fault urpooura factor8 for the 
i d e n t i t y  whether any changes wero warraated a t  t u 8  tim 
Consequently, thls guidance build8 oa the concrpts idrnt i f i  
RAGS Part  A and the a r k  Amrament C o w c i l ' o  reconnmndatioor 
regarding risk .descriptor8 for  the central tmdency. It 
IUpetabde8. tha standard default expos- factor0 for tb8 R#g. 

?Omring 

- 
exposuro to rens i t ive  subgroupr o r  p o p l a t i o n e  aa rppllcable .-. .I. 

r Suue rfund: Health E i o n  Manual IP (U.S. EPA _ '  

... 
not a11 exposure parameters. Shortly a f t e r  RAGS war reharad, . , .  a; 

. . ,A&? 

... 

.d>i 
. -- , .  u-q .. . +%,;.,, 

F. 

risk a88eSSaWit8. Over th8 COUf88 O f  the follOWing 8- 1 M t h 8 r  .-. .t 

In doing 30, the workgroup a h o  felt it beneficial t o  

1 . .  I ... 
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3al iance on the point eatimam approach VI. the use of monte 
Earl0 techniques t o  characterize the range o f  possible exposure 
eSCizIIAt8S wa3 i n i t i a l l y  discussed by t h e  workgroup as both 
approaches have meric in addrersing the Risk Assessment Council's 
call to present the range o f  poraible exposure8 and risk 
outcomes. In the end, t!!e workgroup concluded that COO m y  
lsmeu regarding the practical  application o f  monte carlo 
techniques remained unresolved and would rsquirm a s ign i f i cant  
investment of t i m e  and rBSOUIC86 t o  address such that the 
traditional point estimate approach to exponure amassmats was 
favored a t  this tima. Additionallyr the paint estlmate approach 
to expo~sure waa deenmd f x l l y  consistent with the intenc of the 
Risk Assessment Council in their mmo. 

AS there presently is an agency-wide effort underway to address 
a l l  of the  Risk Assessmerit Council' 8 recommendations (including 
the use o f  monte carlo ttchniquer and redeion8 to EPArs Exposure 
Factors  Handbook inccrperating di8tributione for the variour 
exposure parameters) # the guidance contained herein for tha 
Superfund Program is subject t o  change and consequently should be 
V t e w C d  as interim i n  8tatu8.  
available, it is  expected that it may supersede thib guidance: 

When such agency-widc guidance ,is 

The guidance contained herein has been developed t o  encourager,a 
cons is tent  approach to assessing exposures when there is a lack 
of site-specific  data or consensus on which parameter value to 
choobe, given a range 02 possibilities. Accordhgly, the 
exposure factors presented in this documst ,are generally 
considered moat appropriate and should be used in baseline risk 
assessments unless alternate or site-speciflc traluer can be 
clearly just i f ied  by supporeing data. 

Supporting data f o r  many of the exposure factors presented i n  
t h i s  guidance can be found in the Exposure Factors Handbook WFR; 
U.S. EPA, 1990). Additionally, i n  some instances, peer reviewed 
s tudies  were u t i l i z e d  to identify uuitable default valuer os woll 
as  group consensus techniques when a faced with a great deal Of 
uncertainty. In these instances, either the utudy o r  a c lear ly  
documented logical approach U8@d to identify default factors is 
referenced. 

' 

The general exposure equation i n t o  which these standard factors 
are to be utilized ia a8 follows: 

Intake = C x IR x EF X E D  where 
8U x AT 

. C - Concentration o f  the 
IR = fntake/Contacr U t e :  

medium ccntacted per 
SF = Exposure Frequency 

contaminant i n  a given medium 
the amount of contaninated 
unit time 01 event 

4 
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RME as the highert exposure that is maaonably c x p m e d  
to occur a t  a ni t .  and in practice f r  estimated by - 7 -  
cmbfnlnq upper bound ( 9 0  - 9 5 t h  percentile) values f o r  

enrsntly, - 

In keeping w i t h  tho prrviour dofrult f a C f O r  gUidarr3 
(zI.S. EOA '1991), 90 to 95th porcot i l c  valuer . -  wan':. 1 - 

tsrgetrd i n  thir gufbanca documant w h a n  id 
rfault factarr f o r  iatake/contrct. rate, 0xporurO 
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f d e n t i f i c a t  00 of default values f o r  body weigAt 
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1 . 3  

1.4  

Within the contexz o f  :his g u i m c 8 ,  standard default 
exposure factors have be811 i d e n t i f i e d  for Various 
exposure pathways and receptor populations owing to the 
differmnt nacura md aagnitude of 
exposure. Generally speaking, default valuer for 
rel~idential  and occuparional receptors haw been 
identif ied and same as the general ba8is for 
organization o r  this guidance. 

the assued 

-8idme81 zltpo8- 
Residential default exposure factors are generally 
relevant vhenever there are or reaSOnably may be 
expected to be resident88 on or adjacent to the s i t e .  
The contamhation nay be on the mite itself or may have 
migrated from it. W i t h  the ucceptfon of crcporu~8 to 
contaadnated s o i l s ,  distinctions are not urually made 
in the default parameters for exposures t o  different 
aged receptors. 3ccause of the higher fatake t o  body 
weight rat io  prcr-u~aed to occur during the early years 
(ages 1-6) for  t h i s  exposure pathway, special rtttntfoa 
should be given t o  evaluating exposure f o r  this pathway 
a d  iS d i 8 C V 8 S e d  In section8 7 . 4 .  and 7.5. 

Occupational Expoaura 
Occupational def salt exposure factors are generally 
relevant whenever the rite serves or may masonably be 
expected t o  8ervc a8 a place of temporary or permanent 
employment. 
presumed t o  come in contact with contaminated media 
might include employment a t  the f a c i l i t y  i t s e l f  or 
nearby fac i l i t i e s  (commercial/ industr ia l )  , servicing 
of tho f a c i l i t y  (grounds kecper /u t i l i ty  naintenance) , 
or construction of new f a c i l i t i e a  or  the demolition of 
old facilitier on or adjacent t o  the site. 

Examples of  employment in which one may be 

-. 2.0 c~cIzJTLuTIoIs 
central Tea- .nd DME 
The concentration term i n  the intake equation is  the arithmetic 
average of the concentration that i s  cont8cted over the exposure 
period. Becauee of the uncertainty arsocaated with any estimate 
Of exposure concentration, the 959 percent upper confidence limit 
on the arithmetic average concentration w i l l  be used for tus 
variable in b o a  the central tendency and reabonable maximum 
exposure ustimatea. 
set upon w h i c h  t h e  95% upper confldence l i m i t  o f  the mean value 
is generated so as to represent ae c lose ly  as possible che nature 
(acute vs . chronic) of potential exposure8. 

In Borne instances, there may be great variability i n  mearured or 
modeled concentration values such a s  when t o o  few sampler axe 
taken or when model inputs are uncertain. 
upper confidence limit on thcl average concentration may evem 
exceed the maximum value observed or predicted. Should this 

Con8idcration should be given t o  th. data 

I n  these Casesr the  

5 
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scenario arise, :hen :.?e simpia arithmetic ~ I L I  aad maxiPturn . 
Concentrations rhould br u r d  for tho C M t r r l  tendancy a d  
raaron~blo rnaxiraura exposure concencratianr reqmctivaly. 

3 . 0  ucpos;oRI tRlQuzmcY 
:he following default erporure frcquaacies m8Y be Uti1ir.d unlar8 
:thenrim indicated or site-specific data is aoailablm. 

3 . 1  Cuitr.1 ~mb.nay 
3.1.1 Rasidontirl 
The central tendency re8Ldmtfrl daf8ult oxporure 
frequency of 234 d a y r / y a u  correopondr t o  the fractioo 
of time ertknated t h a t  i r  a C t U l l y  8 p n t  a t  h w  (64 
percent) for both ma and women b a r d  on a etody of 
time use patterns aummritad h the EPB (9.8. EPA 
1990) Because the 8tudy ineludeU both petaanal and 
work related trave&, a 365 &y year wa8 w e d  fram w h k h  
to compute the 64 pcrcmt.  

-. 1 

3.1.2 Occupational ? 

3.2 -88-a wUirn\tlp t-8- 
3.2.1 Rbrfdential 
The rurr; re~idential default exposure frequency of 350 
days/yesr i s  baaed on the prcwlously i d e n t i f f e d  default 
value vl~ieh asaumem a two week vacation each pear. 
This is viewed as a reasonably conservative estimate of  
exposure frequency absent aite-specif i c  data. 

3.2.2 Occupation81 
The RMt occupational default  oxporurtr frequency of 250 
d a y r / y a u  i a  consistent with the previously identLf%ed. 
default value and i s  bared on a S day wotk  weok w i t h  
two Weak8 of vacation each year. 
rea8onably conser~ative estimate of expotsure frequency 
abrent aite-epecif lc data . 

mi8 i s  viewed as a 

4 - 0  -08vZU D W I W  
The fo l lowing default exposure durationr MY be utilized unlers 
ocherware indicated or site-epeciflc data 1s r v a i h b l s .  

4 . t  k a t z a  T-W 
4 1 . 1 Residential 
The rcridential  central tendency default sxpoaurr 
duration of 9 years i r  brrcd on data suxnr thed  
EFX (W.S. EPA 1990) in  which the average length of 
reaideaacc i n  the same b u 8 a  o f  people who own their own 
home was crcirnated t o  be 9 YfJStS. 

4.1.2 Occupational 3 

the 
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4 . 2  mUOarh l8  m m  -8U- 
4 . 2 . 1  Residential 
?he M S  residential default rrporure duration of  30 
years i s  based on data summarized i n  the EPH {U-S. EPA 
1990)  2 wnich t h e  90th poreentilo for  the Length of 
residence in the same house of  peoplo who own their  o m  
home waa estimated t o  bo 30 years. 

4 . 2 .2  Occupational 
The W E  occupational default exposure duration of 25 
years i s  based upon the 95th percentile for the number 
of  years worked a t  the ramc location as repoaed by the 
U.S. Buttau of Labor Stat i s t i ce ,  1990, 

s.0 BODY W I a T  
The average body weight i s  t o  be utilized for  both the central 
tendency and RMZ exposure evaluations i n  keeping w i t h  the - respective dafizritrons 

5 . 1  cu ld  
The approxiaate average body weight of  young children (boy8 
and girls combined) under the age of  6 years is 
approximately 13 kg (U.S. EPA 19901. Distributlons of b w y  &, 
Weights and average body weights and for ocher age groups1 
Can be found in t h e  EFH tU.S. EPA 1990). 

r - :>* 
-.e 

- a 
5.2  Mat F '. 
The average body weight of 70  kg corresponds t o  the average 
weight of  EO^ and women ago 18-75 a8 reported an EFB (U.S. 
EPA 1990). Distribution8 of body weights and average body 
weights f o r  other age groups can be found i n  the EFH (U.S. 
EPA 1990) .  

6 . 0  INJCX8TLObl Or PoTABtt WAmR 
eel Central Tandmacy 

6 . 1 . 1 .  R e s i d e n t i a l  Ingestion Rate 
The c e x r a l  tendency potable water ingestion rute f o r  
an adult of 1 . 4  l/day i s  based on the average intake 
observed from five studies as burmnarited in t h e  EFH 
(U.S. EPA 1 9 9 0 ) .  The observed range reported across 
the f i v e  studies was from 0.26 - 2 . 8  l / d a y .  

6 . 1 . 2  Occupational Ingestion Rate 
No data upon which t o  birr44 a default value. 

6.2 -8-0 -8- 
6.2.1 Residential Ingestion Rate 
The XME potable water ingertion rate o f  2 l/day i s  
clo8e to the 30th percentile of values measured and 
ofitireatad by researchers as s ~ + i Z e d  in EFH (f3.S. EPA 
1 9 9 0 ) .  It is  a180 the value currently used by EPA's 
Office of Water an establishing drinking water 
etandarda. 

8 



6 . 2 . 2 .  Jccupaticnal :ngestion U t e  
No data apon which EO base a deZrult g a l U e a  

7 . 0  I B a T I Q I I  0s 8OxL M D  Dum 
X e  12 zse i,zporcance of t.he receptor's age and behavioral 
Zlaracteristics, default ingestion races for thia exposure 
sathway nave been esrablisned bared on the characteristics 02 the 
receptor rather t ~ a n  on the location of the exposure (residenrial 
V S .  3Ccupationrl). 
as delC:.k.d below in Section8 7.1 and 7.2*  

Default ingestion rates for thf8 pathway age 

7 . t  c.ntrrl TOadWoy 
7.1.1. mid's fng8stLOn Rate 
NuEerous studies have docu-ted that the propensity to 
ingest non-food item i s  grtatest  in the crrrly years of 
development. As a e a u l t ,  childzen betorem the  agar of 
1 and 6 yaars are of greatest concern 98 they arm 
t w e e t e d  t o  have t k e  greareet exposurs t O  Contamhated 
s o i l s  and dusts v i a  ingcsrion. 
(tracer studies and estLiatcs of  depor~tion/exposed 
surface area) have terulted in W i d  rMqfnq e8timate8 
o f  the amount of s o i l  and dudts ingerted by young 
children making it di f f icul t  to idtntAfy CL 8fngle value 
f o x  ubb as the cencral tendency. Additionallyr owing 
t o  the nature of the experimental studfer, it 18 
extremely d i f z i c u l t  t o  separate the contribution to 
exposure remalting from exterior soils V6. interior 
dusts. 
t h e  combined rate for  80ih and dU8t6. 

It ua6 believed by a consensus of workgroup member8 
t h a t  the ingestion rate of  100 mg/day a8 a cenrral 
tendency ingertion rate for a c h i l d  berveen the ages of 
1-6 years V ~ B  within reason based on results using 
tracer elements (Davis et al. 1990 and Calabresc 19891 .  
Furthermore, 100 mg/day is nearly identical t o  th8 
lngescion rate for  t h ~ s  age group based on age s p a c l f i c  
values u t i l i z e d  In support Of the W S  for lead (U.S.  
EPA 1989b) and the lead bioklnetic uptake model. 

7 - 1 . 2  A d u l t r s  Ingestion Rate: Non-Contact Intensive 
For the adult who doer n o t  engage i n  r o i l  or durt 
contact fntenrive a c t i v i t i e s  On a rcgulrr baris 
(aparunent dweller, typical  homeovner, o f f i c e  workex, 
tercher, proferrionall etc.)  the SO11 and dust default 
inqefbtion rate for the central tendmcy of 50 mglday 
bared on a seudy of Calabrsse 1990 (with supporting 
estimater f r a  Ravley 1985) a 

7 . 1 . 3  Adult's Ingestion Rate: Contact Intennive 
For adults who routinely engaw in heavy contact with 
soils and dusts on a regular basis (lacluding seasonal ~ 

vork),  the workgroup was unable t o  idbntlfy a default 

Numerous s tudies  

A s  a result  the inpestion rate 16 reported as 

9 
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1 . 2  

- 1211 so i l  lngostion raze corrtspondfcg t O  tke central 
tendency given the  data available. 
that M evaluation of the RME scenario for  this 
receptor ba conducted. 

7 . 1 . 4 .  Mridential: C M l d  + Adult Combined 
In ovaluotrng a renidential exposure scenario for t h i s  
pathway, a weighted rveraga of th8 child's and adult'r 
rxpo8ure i r  to be u t i l l r r d .  The duration O f  O%pO8UXa 
for the central tendency ha8 bmen defin8d as conristbg 
of nine yeazr (averagm number fox year8 a t  the 6ama 
due l l ing ) ,  It i u  the default pornition t o  a88mr that 
f o r  2 of the nine yearat intake will be a t  the child's 
rate and for the rernaaing 7 yeaxsf intake will be a t  
the adult rate. This i s  corrsiatent with the proportien 
of tint one i r  a88umQd t o  be a yoWW child that i s  
u t i l i r c d  for RME residential calculations. 
residential exposure for the central tendency should 
generally be evaluated a8 fo l low8:  

. 
It as auggeaced 

Thur 

t 7 veart  x 50 mu/dav 
15  kg 7 0  kg 

7.1.5 Exposure Frequency and Duration: Central Tendency 
Tke default value for the duration of expo8ure for the 
central tendency scenario 1s 9 years for a res ident ia l  
expoeure based on the average l e n g t h  Of Stay in a h b m  
as reported in  the EFH (U.S.EPA 1990). It should be 
noted that generally tho intake over the 9 year 
exposure period is to bo computed ha described i n  
Section 7 . 1 . 4 .  The def ru l t  82WOSUre frOqU@nCy for tu 
centxal tendency i s  3SO days/year due t o  t h e  naturo ia 
which the s o i l  ingest$oa rates have been computed 
(average daily exposure) 

X &fault rxporura fraquaacp aad duz8fio8 ha8 not baa8 
8p.Cifi.d for: the  central t.nd.aCy O C C q W ~ o n U  
8 C a M r i O  b t  -8 tfip. 88 it h88 mot b.m d b C U 8 8 . d  bp 
thr w0~: ) rPrOup.  

k.8w&h WbOOr -8- 
7.2.1 Child's Ingestion Rate 
The default RME ingaation rate for a young chi ld  age 1- 
6 years of age a i  200 mg/day represent8 the conranrus 
opinion of the workgroup bared on review o f  available 
data and ir believed t o  correapond t o  a consmrvative 
estimate of an average ingertion rate for this a- 
group over a cwonic period of expoarm. 
Unfortunately, the available data did not support 
identification of the 90 or 95 percentile value. It 
war the  c o n s e n ~ u ~  among workgroup participantr t h a t  
over the 6 year period of coneem for this receptor 
category0 the value of 200 mg/day was reasonabla t o  

lo 
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bssunt. 
nacessarily deemed relovant for acute exporurer when a 
child m y  engage in intensive CQnC8CE W i t h  boils urd 
du8w f o r  a b r i e f  period of time. 
ingestion rate3 greater t l ~ a n  t h i s  value Ulay be 
warranted. 

7 . 2 . 2  Adult's I n g e ~ ~ i o n  Rate: Non-Contacr fntansiva 
The RHE default s o i l  and dU8t ingertion rata of 100 
mg/day i s  brood a study of  Sedmln (1989) .  
i r  presumed s u i t u l e  for non=concact intensive 
rcenarior ( a p a r t w t  dweller, typical homeovner, office 
worker, teacher, profesrional, O t C . )  

7 . 2 . 3  Adult' 8 Ingestion Rate: Contact Intensive 
The RME default soil and dust ingestion rate of 480 
mg/day is deemed appropriate f o r  (LCUfe exporue8 (those 
less t h a n  a year in duration). This value 1s hued on 
estimates made by Hawley (19851 i n  which he estimated 
deposition rates, exposed surface axeas of the hands, 
and the f r a c t i o n  inadvertently conruznsd. 

it rnould be noted thar Chi8 V8lu8 m a  not 

IO therm i ituatiom, 

m8 v a l w  

b 

7.2.4 Residential :  Child t Adul t  
In evaluating a residential N E  exposure scenario, tbe 
exposure duration for the RMg has been defined ab 
coasistlng or 30  years (90 percentile for years at the 
same dwelling U.S. EPA 1990) .  It shall generally 
aesumed when evaluating the RML residential exposure 
for the ingeszion of s o i l  and dusts that for 6 of the 
30 years, intake will be at the chi ld 's  rate and for 
the ramaining 24 year$, intake will be a t  the adult 
rate. Thus residential RME exposure for this pathway 
should generally be evaluated a8 follows: 

arr x 1 0 0  m o/dav 
7 0  kg 

- + z4 ve 
15 kg 

7.2.5 Exposure Frequency and Duration: RWL 
The d e f a u l t  value for t h e  duracion of exposure for t h e  
IWE s c e n u i o  it 30 years for a resibenti81 expoaura 
based on the 90th pezcemile for tho lengcb of  s a y  in 
a horn as reported in tho EFB (U.S.LPA 1990) .  It 
rhould be noted that generally tha intaka 0v.r the 30 
year exposure period i 8  t o  be comptad 8s bofictibeb fn 
eection 7 .2 .4 ,  The default expotura frequency for the. 
R&Z is 350 days/yeu due t o  t b  n4Curo i n  uhich tha 
Soil  ingeetion rates have been CQierputed (averaga daily 
ewpouute) and s6suming a two week period auay from home 
each year. 

The default value for the duration of expo8ure for tho 
RWB occupational scenario is 25 yearn baaed on the 95th 
percentila for the number of y e u s  worked at th9 8- 

11 
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location (Bureau of Labor S t a t i s t i c s  1 9 9 0 ) .  The 
exposure frequency of 250 dayslyear corresponds t o  a 
five day work week. 

G0rur.l Zxporurm rrrqa.zrcp md D t a r 8 ~ O Z I  Coaridarrtioar 
Owing to the st rong age and behavioral dependent nacure 
of t t i i e  cxpo~ure, exposute durations and irequenCie8 
other than the default values my be warranted for t h i s  
expoetare pathway. For example, a eituation may aria. 
in which a child-car. f a c i l i t y  $8 of concern and the 
residential default values for exposure frequency and 
duration may not bo appropriate. Siailarly, c e e o b  
occupations m y  lead to intensive exposure but for 
brief period8 of time ( L . 8 .  CoMtructiOn workera, f i e l d  
laborers, ~scasonal workers, etc.)  rmberbq use of the 
occupational default value6 f o r  txpo8ure frequency aad 
duration inappropriate. 

Additionally, there may be si tuations in which,a Region 
believes it neces8ary to adjust t.?e exposure frequency 
to account ror meteorological coaditions which may ba 
presumed to drastically reduce or eliminate expoeura t o  
potential contaminants via  s o i l  ingestion. 
situations,  any adjustment8 to the expouure frequency 
t o  ref lect  local weather patterns should first be 
approved by the Regional Office. 

For these teaaons, the default exposure durations &d 
exposure frequencies may not always be relevant for the 
exposure a t  hand. 
ident i fy ing  suitable  exposure frequencies and durations 
for this exposure pathmy.  

rrrctforr &gmrted Proa tha Coatamhatmd Sourao 
T h e  fract ion hge8C8d from the contaminated SOUTCB 1s 
an important variable that often getr overlooked when 
evaluating scenarios that are largely dependent on the 
receptor coming t o  the 8ourcc of contamination rather 
than the contamination migrating t o  the receptor. Due 
to variation8 in tbe proximity of the tecepror t o  the 
contambated source, size of ths cont8minat.d IOUXC8, 
receptors of concern, mobility of receptora, and the 
nature o f  expodure, default values fox the fraction 
ingested from the contamin8ted S W T C ~  are not possible. 
However, i t  1s rdvocst8d that this factor be given 
extra careful con8ideration vhen evaluating t h i s  
exposure pathway. 

7 . 3  

I n  these 

Extra care should be taken when 

7.4 

r C .  

. .  

7 . 5 .  Wtr i t  L f f a a t  
A parmeter unique to a l l  combinations of compounds and 
s o i l  typer- the marrix mffect - accounts for thm 
tendency of a compound to biAd to e o i l r .  
"soil lovingu a compound in, the le88 l i k e l y  it is eo 

The mora 

12 
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c; dmrorb aad bocome kiorvarlsble a ~aicroLrrtartinr1 
cracc once inprrtmd. ck.lmiCa1 sad P ~ W * C ~  P ~ O P O R ~ ~ ~  .. 
o f  contaminants md A0 s o i l  C 8 a  thU8 h A v 8  a profound 
r f f r c t  on tha bioavr ihb i l f ty  Of 4 C O W O ~ .  .;* UnZor,unately thm data do not elriac f o  ~ U P P o n  default 
desorpclon valucB for  a i l  C o m p O U n ~  aC C%S timo though 
work is currmtly underway to CkvelSP 

phanosenon are h i t  open to the discretion o f  the 
Regional O f f  i ce .  

.. . 
+ . & 

guidance 
-*. 

s" s t U a  area. A t  present, m y  adjU8-tr for a i 8  

*. -- .- 
.'.. ** 

e . 0  ~rortrun*i~~ 01 cmmumum . .- 
It is anticfpatad that  a t  soma t h  i n  the futumr inhalation 
expomares will be evrlu.tad using inhalation reference 
concmttrtionr. Rowemr, 8t t h f a  tinre, the methodology is not 
yet avallablr u consequently, Fnbalation ratas and reaultiag 
dose (mq/kg/dry) a r e  tu approach that F8 advocated for thfr 
exposure pathway. Inhalation rates are dependant On aga, S O X ~  
and activity le-1 to namo juot a few f a e t o t s  and C a a  bo found in 
:.;.e Exposure V o c t o t a  Handbook I0.S. 1 9 9 0 ) *  

The same default inhalation rate hrr been identif ied t o r  both the 
central tendency t& RME exposure 8cenari00. This is in 
keeping with the ass\ll~pcion rcQa-3 inhalation rate used i n  the 
derivation of cancet potency estimates and inhafation reference 
concentrations. The default value of 20 ro3/day correaponda t o  a 
reference man,# iohalation rate who i s  &t re8t 8 houra/day urd at 
a l i g h t  activity level (1.e. domestic work, personal care, 
hobbies, xinor indoor home improvementnl for the XWJaining 1 6  
hours/day. 

0 . 0  ZlGZSTIoll OI W Q F T  rt88 
The evaluation of thi8 cxporurm pathway will not alway8 be 
selevanc =o every site.  
fS A@ 5 3  include both the  recreational fisherman and a 
E*3ksistence fisherman and the ir  f a m i l y .  The preferred approach 
:: =be evaluation of t h i s  exporure pathway La to obtain site- 
specific data regarding eonsumption rates me f h h l n g  h a b i t s .  
T h i s  1s due to the strong influence of local habits,  populations, 
a d  conditions oa the result ing exposure. 

c 

'* . 

me receptor of concern for this pathway 

When site-rpeciffc data arm not fsrr iblc t o  obtain, the defaul t  
approach ruggerted for  t h i s  rxposure prrhway i 8  based on 8n 
e8tFMte of the aperaga rize of a fi8h -81 and merely varior the 
expo8ure frequency, duratioa, .ad fraction inge8ted from thr 
contaminated aource between the central tendency and the RNL 
estfmatts. W i t h  this approach, recreational and 8ubrirtenca 
fishermen can bo asmn3ed to con4umo the same amo~~lc of f i s h  per 
oaring occasion y o t  diifer i n  the frequency Or number Of f i 8 h  
meah actual ly  congumed ind the Fraction of fish maals consumed 
that originated fma tho contaminated IOU~CR.  This churge in 
approach war adapted because if waI believed t o  better 
characterize eapoeure resulting From an intermittent and o f t e n  

1 3  



3f requent expoeure patbury than tl?e d c f  Ault approam previously 
advocated which relied on an intake rare rveragad OvIr a p a r  of 
exposure . 
The average amount of fish conswred per eating O C C a S i O a  war 
obrarved to be 145 g/meal or about 5 ounce8 a8 reportrd in the 
study of Pa0 et al. ( 1 9 8 2 ) .  The range reported for  the 8 i t O  of 
the f i s h  meal w a ~  from 43 g/mcol (5th percent i l e )  to 565 g / m d  
(99th pmrcentile) . 
adminhtered USDA nationwide consumption a u m y  from 1977-78 of 
individual8 in 4 8  atate$. The amount o f  flsh corrorpondr t o  
coosumption habits for fin-fi8h aa r e p o f i d  OII a wet weight 
ba8iS.  It doea not include shell f ish.  Although f i 8 h  COnawmtlon 
h a b i t 8  have likely incresred ovex the pa8 t  15 W U l r  the Pa0 
8tudy war b o l h v e d  to be the best 6tudy a v a i h b h  Upon which to 
base a default value. 

Owing t o  t h e  very site-specific nature of the fmWenCy of this 
Q%pO8Urer no defaults are given a t  thfa t h  FOX ex~08uxe 
frequency ( f i s h  rneals/year). nowever, estimate8 o f  the average 
and 90th - 95th percentile ror the Zrequency of exporure should 
be used for the central tendency and r e m c t i v e l y .  Dafault 
valuer for exposure duration are thoae which are camistent w i t h  
residential default values previou8ly identified of 9 year8 for 
the central tendency and 30 years for t h e  RMt. Aaditionally,'it 
was believed that a oite-specif ic  value for the fraction of f i u h  
consumed from the  contaminated s o u ~ c e  U P S  rppropriatr rather tnaa 
eStabli8hfng a default value for + h i 8  factor. The avorage md 
the  9 0 t h  - 9Sth  percentile values w e  auggeatsd f o r  the central 
tendency and RHE f o r  this parameter r e a p e c t i ~ e l y .  

10.0 TwGpsTIQ# 08 PmoQ 
The fo l lowing  approach ha8 been suggested for t k i r  expoaure 
pathway provided i t  i s  relevant to the risk evaluation: 

The 6tudy wad bared on the re8Ulf8 of a 60lf- 

,- 

a. 
produce i f  it constitutes o current exposure pathway and if 
produce L8 a v a f l a b l s  for  maly8i8. If produce i s  not 
available for analysis, evaluation o f  t h i s  exposure pathway 
i 8  open t o  the discrerion of t&e Region81 Office 
(recognizing that t h i s  decision is apt t o  depend on the 
level of confidence in available F1-t uptake model61 

b. If the decirion it made to employ an uptake model, tbe 
Region is otronglp encouraged to seek the a S 8 i s t a n C O  and/or 
reviev of t h e  propoood approach by ECAO-CUIcimti .  

c .  Whan evaluating t h i s  exposure pathway, prafatance 8hould 
be gfven for rite specific consumption rates (&tabable  v i a  
doer t o  door surveys) if feauLble. men 6 i t e  spec i f i c  
consumption rates are not  feasible,  either generic defaults  
regarding t o t a l  consumption rate3 f o r  a11 fruit8 combined or 
a l l  veqetabies combined (USDA 1980)  or default8 based oa the 

Strongly  coneider evaluating consumption of homegrown 

14 



. . .: .c ” . .  . 
. >  

average m o u n t  of a f,saLt ox -reqecable C s m x t m d  on a givea 
eating occaaion (Pa0 01 ai. :OB21 together W i t h  r i t e  

d. The f r a n i k  inglrced asawed t o  Oriqia8t8 iron 8 
conramhated source w i l l  alwayr be a S i t 0  8pocific 

. .. .a 
pa.. 

speciffc exposure fraquencirr 18 Suggc8tod. 

determination. . -  
?he choice o f  which of the approac!a@s dercraed belaw rhoad be... 
utilized f o r  the identification of default ingaatioa rata  Wqqg 
i s  l e f t  up t o  t h e  risk aauesuor ba8ed oa Cheh W d e H t U d i a g  o c  
the site. The USDA (1980) results ate bared Qa the amraga 
consumption rate  as aelf-reported o v e r  8 three day period urd .$. . 
included non-canmrmexs as well a8 CODIIWIS Fn tbe calcuhtton. 
fn  contrast, the data of interest from Pa0 Ct (I9821 f O N 8 e d  .. . 
on the amounr: consumed of various food crops f o r  a givan eat---. 
occation. If and when default values are uabbt the 8- 
ingestion rate utilized for tbe central tandacy i s  advocated f o r  
$80 in evaluating the RMB scenario. 
these instances, merely tho exposure frequency, duration, and the 
tracraon ingested from the contaminated Sourca M q  berman ths 
central tendency and the W svaluatfons. 

It is ruggested that fn 

10.1 Tot&& Produo0 C o n 8 ~ i o a  Rlt.8 (B 1980, 0.1. X?A 
1890) 
Aa auxaarizad in the EFH ( U . 5 .  EPA 19901 , the USDA 
eetimated the average imake on U r Y  One day of all 
fruits combfned as 142 g/dry par parson and 
appro-ately l/S o f  t h i s  (28 g/day) Could b8 asrumed 
to be homegrot7ii on average or a6 much a8 3/10‘of t u 8  
(42  g/bay) could be asawed t o  be homegrown as a 
reasonable nwctmum exposuse case 

The average intake on any one day I O r r  a12 vegetablra 
combined war e6tambfbd as 201 g/day. Funherroora, 
amtoxbaattly 1/d (SO g/day) of t h i r  amount coulU be 
aasuzned to be homegrown on avezage and aa much arr 2/5 
( 6 0  g/day) could be araumed to be homegrown a8 a 
reasonable maximum exporun C L S ~  

I+- 
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Due t o  the nature of the study, (a daily aver.- intake 
over a three day exposure pcriod)8 it can be aa8umbd 
that the contact rate8 r e p r e r a t  a chron$c valum. 
t b i u  approach i s  selected, then t h e  ucposura frmqumcy 
Zor the central tendency and RlU a h e a d  be 350 
days/ycar. The default ertporure dutatlon reflects the 
msidential central tendency value o f  9 year8 or 30 
years f o r  the scenario. A4aumptioncr regarding the 
fraction ingeated frora the contaminated source are not 
Specified though national averages for the fraction 
that can be a88Ued to be homegroom have .been suggertad 
as a described ab0.w. 

If 

. . . -  1s 



12-20-1993 16: 28 SI3 '158 66S0 
* I  * .  

.. . 

Lw DEPT O f  O€Rm P. a 

". c. ., .. ' 
10.2 Crop Spr&flc CoartrrPptton - i t 8  (P.0 O t  a. 1982) , I  

As summarized i n  the rctacnad table,  average values for 
the mount of a particular fruir or vegetable coauumed 
on a givan eating occasion can be idsnrified baaed on 
the results of a nationwide surpsy conducted by tha 
USDA a s  sumnrarizad in Pa0 et  al. (1982) Additionally, 
the authors' reparced the distribution of con8\nnptlon 
values observed for  each fruir or vegetable included in 
the survey. The Pao e t  a l .  data war basmd oa Che USDA 
nationwide food consumption survey COndUCt8d in 1977- 
7 8 .  

Default values for  the frequency o f  exposure ham not 
been identif ied and are 8ubject tO 6itO-SP@ciffc 
determinations reflecthg local COn8uJnptiOn habftr. 
The default  exposure dur8tion reflects the residential 
central tendency value of 9 year8 or 30 yeua for th. 
RME scenario. The fraction ingested o~iqinatfng,from 
the coatamhated souxce ha8 not been specified but is 
open to consideration of s i t e - spec i f i c  factors. 
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