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Purpose

@ Provide overview and comparison of EPA CERCLA remedial
{:)rogram risk/dose assessment models for inside buildings and
heir chemical precursor document

€ Provide need for intern research project
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Guidance: World Trade Center (WTC) Benchmark

€ Document issued 2003 and used to establish 1x10- risk based
cleanup levels for the reuse of chemically contaminated
buildings after the 9/11 attacks.

4 Eguations and parameters were the latest
EPA chemical methodology

€ Ingestion, inhalation, and dermal

» httP://www.epa.gov/wtc/reports/contaminants
_of_concern_benchmark_study.pdf
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https://archive.epa.gov/wtc/web/pdf/contaminants_of_concern_benchmark_study.pdf

Guidance: World Trade Center (WTC) Benchmark
(continued)

€ \WTC benchmark document includes 1 land use scenario
» Residential

€ This land use includes 2 exposure routes
» Settled dust
» Ambient air
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Guidance: Building PRG (BPRG) Calculator

€ Calculator issued 2007 to establish 1x10 risk based PRGs for
the reuse of radioactively contaminated buildings.

€ Equations and parameters are derived from latest EPA chemical
methodology (e.g., assessment at WTC which used 1x10-4
cleanup level)

» Acﬁ_usjted to account for technical differences posed by
radiation
¢ EI;B and ITRC Internet-based training on BPRG calculator and

» http://www.clu-in.org/conf/itrc/radsdd 040308/




Guidance: Building PRG (BPRG) Calculator
(continued)

€ BPRG calculator includes 2 land use scenarios
» ReS|dent|a| o Subr:}ersion i Inhalation
» Indoor worker B calcn I

& Both land uses include
3 exposure routes

» Settled dust

» Ambient air

» Direct external exposure
—5 Room sizes and 4 receptor locations
—5 Room materials, and 2 composite rooms

< —5 Source thickness
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Building Dose Cleanup Concentrations (BDCC) ARAR
Dose Calculator

€ BDCC Purpose: issued 2010 to establish BCCs for Inside Buildings
for single dose limit ARARs (# mrem/yr)

€BDCC includes 2 land use scenarios (Residential, Indoor Worker)

€2 land uses include 3 exposure routes (Settled dust, Fixed Direct
External 3-D, Ambient Air)

&® Equations are similar to those used for BPRG calculator, except
dose conversion factors used
iInstead of slope factors
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Dust Ingestion Default Inputs

€ The BPRG/BDCC method for handling dust ingestion was derived
from WTC methodology

» BPRG/BDCC did include gamma while WTC included dermal

» BPRG/BDCC default to no dissipation rate (removal of source
term) while WTC used a dissipation rate

€ BPRG/BDCC default inputs have been updated with new
iInformation from:

» 2011 EPA ORD Exposures Factor Handbook and 2014 EPA
Superfund guidance on default inputs

» 2018 EPA EFH dust chapter update
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Precursor Studies

€ EPA and ORNL staff conducted study of default dust ingestion
parameters used by EPA and one other federal agency (DOD) and

one state (Ca“fornla) A Comparison of Default Ingestion Input Parameters for Dust Ingestion
BPRG and BDCC compared to select other EPA, DOD, and California Approaches

Authors: Karessa Manningl, Fred Dolislagerl, and Stuart Walker2

10/16/2023

1. Oak Ridge Mational Laboratory, Biological and Environmental Systems Science, Environmental Sciences Division, Environmental Risk and Energy Analysis

) nn
2. United States Environmental Protection Agency, Office of Superfund Remediation and Technology Innovation, Science Policy Branch

€ EPA had a previous study and webinar focused on default
parameters for risk/dose assessment models addressing
radioactively contaminated surfaces
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Default Dust Ingestion Inputs from 2007 BPRG,
2014 BPRG, current BPRG and 2003 WTC

¥ Next slide shows table comparing the default dust ingestion Inputs
from the 2003 WTC, 2007 BPRG, 2014 BPRG, and the current
BPRG
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Table Comparing Default Ingestion Input Parameters for Dust Ingestion
BEPRG when issued (2007), update (2014), and current (2022) and World Trade Center 2009 guidance "World Trade Center Indoor Environment Assessment: Selecting Contaminants of Potemntial
Concern and Setting Health-Based Benchmarks®™

Wariable Description WTC 2003 |Units 2003 |BPRG 2007 |Units 2007 BPRG 2014 |Units Reference/Reason for changs in 2014 BPRG 2022 |Units Reference/ Reason for chan ge in 2022
|ECres Exposure Duration - Resident 30 YIS 30 PLE 26 yrs Ll.5. EPA 2014 (Attachment 1) 26 \iH] L5 _EPA 2004 [Attachiment 1)
IEDl’ES-E Exposure Duration - Resident Child b YIS B YIS B §rs U.5. EPA 2014 [Attachment 1] B WIS U.S_ERA 2004 [Artachiment 1]
|E|:lres-a Exposure Duration - Resident Adult il | YIS 24 yIs 20 yrs .5, EPA 2014 (Attachrent 1) 20 IS US_EPA 2004 [Attachrment 1)
|EFre-; Exposure Frequency - Resident 350 dlaysyr 350 days/yr 350 days/fyr LS. EPA 2014 (Attachment 1] 350 daysfyr  [US.EPA 2014 [Attachmeni 1)
[EFres-c Exposure Frequency - Resident Child 350 dlays/yr 350 days/yr 350 days/yr L5, EPA 2014 (attachment 1] 350 daysfyr (U5, EPA 20014 [Attachmeni 1)
|Erre-i-a Exposure Frequency - Resident Adult 350 dlays,yT 350 daysyr 350 daysfyr L5, EPA 2014 (Attachment 1] 350 daysfyr [US.EPA 2014 [Attachment 1)
|ETres Exposure Time - Resident it | hr/day it | hirfday 24 burf davy LL5. EPA 2014 (Attachment 1] 24 hifday  [US.EPA 2014 [Attachmeni 1)
IETrE'-s-{. Exposure Time - Resident Child 24 hr/day 2 hir/day 24 b/ davy LI.5. EPA 2014 (Attachrment 1] 24 i/ day LS _EPA 2004 [Attachment 1]
|ETre-5~3 Exposure Time - Resident Adult 4 hr/day pi} hir/day 24 b/ day L5 EPA 2014 (Attechment 11 24 hifday (LS. EPA 2014 [Aftachmeni 1)
[ETres-ch Exposune Time - Resident Child Hard Surface b hr/day B hir/day b i/ day WTLC 2003 b hirfday  [WTC 2003
|ETre-s-a,h Exposure Time - Resident Adult Hard Surface B hr/fday B hir/day b ur/ day WTLC 2003 b hrfday  [WTC 2003
[eTrescs Exposune Time - Resident Child Soft Surface 10 hr/fday 10 hirfday 10 b/ day WTLC 2003 10 hirfday  [WTC 2003
[ETres-as Exposure Time - Resident Adult Soft Surface 10 hr/day 10 hir/day 10 bur/ davy WTIC 2003 10 hifday  [WTIC 2003
FOres-c Freguency of Hand to Maouth - child o5 event/hr |95 event/hr 17 ewent/hr |EPA 2011 Table 4.1 17.7 event/hr |ppa 2007 Table 5-13°
Flres-a Freguency of Hand to Mouth - adult 1 event/hr |1 event/hr 3 ewent/hr |EP6 2011 Table 4.1 1035 event/hr |gpa 2017 Tahle 513"
FTsSh Fraction Transferred Surface to Skin - hard surface 0.5 unitless 0.5 unitless 0.5 unithess  [WTC 2003
FT555 Fraction Transferrad Surface to Skin - soft surface 0.1 unitless 0.1 unitless 0.1 unithess  [WTC 2003
FTssh-child  |Fraction Transferred Surface to Skin - hard surface 0.64 unitless  |psa 2017 Tagle 5150
FTS5s-child  |Fraction Transferred Surface to Skin - soft surface 0.14 unitless  |gpa 2017 Table 5-13°
FTsSh-adult |Fraction Transferred Surface to Skin - hard surface 04 unitless  |gpa 2017 Tahle 5137
FTaSs-adult  |Fraction Transferred Surface to Skin - soft surface 008 unitless  |ppa 2007 Table 5-13°
FaA-child fractional surface area of hand mouthed child o1 unithess  |ppa 2017 Table 513 °
Fam-adult fractional surface area of hand mouthed adult 0o7 unitless  |ppa 2007 Table 5-13°
Change in units because equation was rearranged to Afactor called FSa (fraction of hand mouthed)
- di adiusted Resdent Dust son Frack 3870 a3 1 — a3 accommadate age adjustment (compare of BPRG age —— "3 has besn incorporated that has not previou sy
res-a - sted Resident Duwst Ingestion Fraction cm"2-yearfda o i
| (Age-Adju aent Bust Ingestl ' year/day adjusted ingestion of dust equation to the 2007 ingestion of besn used. In addition, the indoor worker FD
dust equation). Additionally, the value for FO was updated. now includes EF and ED for consistency with
resident IFD.

IFCHw Indoor Wiorker Dust Ingestion Fraction 54 om" 2 day 54 cm 2/ day 505659 cm*"2
k Dissipation Rate Constant 0.38 -1 0 yri-1 [i] -1 WL justified site-specific dissipation rate. Ju] -1 WT L justified site-gpecific dissipation rate
Shres-a Surface Area of Fingers - Resident Adult 45 o2 45 cmh2 43 o2 EPA 2011 Table 7.2 3538 cm2 EPA 2017 Table 5130
SAres-c Surface Area of Fingers - Resident Child 15 cm*2 15 cm*2 16 cm*2 EPA 2011 Table 7.2 223 em*2  |fpa 2017 Tahle 513
SE Saliva Extraction Factor 0.5 unitless 0.5 unitless 0.5 umithess 0.5 umithess  |WTC 2003
tres Tirme - resident 30 T 30 ¥r 2b T U.5. EPA 2014 [Attachrment 1] 2b Ll US.EPA 2004 [Attachment 1|

vellow highlighted BPRG defaults that differ from WTC defaults

WTLC 2003 = Wiorld Trade Center Indoor Environment Assessment: Selecting Contaminants of Potential Concern and Setting Health-Based Benchmarks
U5 EPA 2011 = 2011 Exposure Factors Handbook

U5, EPA 2014 = 2014 Human Health Evaluation Manual: Update of Standard Exposure Factors (OSWER Directive 9200.1-120)

U5 EPA 2017 = 2017 Exposure Factors Handbook, Chapter 5. 5oil and Dust Ingestion Update

a; Average of all age groups from birth to & years.

b; Average of all age groups for ages 6+




Similar Default Inputs in
DOD and California guidance

€ Both California and the DOD have risk assessment guidance for dust
with similar defaults to those used in the WTC, BPRG, and BDCC.

» California’'s Human and Ecological Risk Office (HERO), Human
Health Risk Assessment (HHRA) for 2018 & 2020 Note Number 8
“‘Recommendations for Evaluating Polychlorinated Biphenyls
(PCBs) at Contaminated Sites in California”

» DOD’s Center for Health Promotion and Preventative Medicine
(CHPPM) 2009 Technical Guide “Health Risk Assessment Methods
and Screening Levels for Evaluating Office Worker Exposures to
Contaminants on Indoor Surfaces Using Surface Wipe Data”

\e’ EPA Page-12



Default Dust Ingestion Inputs from BPRG and
California PCB guidance

¥ Next slide shows table of default dust ingestion Inputs from BPRG
and California guidance for cleanup of PCBs in dust indoors
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Table Comparing Default Ingestion Input Parameters for Dust Ingestion
Current BPRG (2022} and California’s Human and Ecological Risk Office (HERO), Human Health Risk Assessment (HHRA) for 2018 & 3020 Mote Humber 8
“"Recommendations for Evaluating Polychlorinated Biphenyls (PCBs) at Contaminated Sites in California®™

HERD HERD
BFRG HERD HHRA HERD HHEA HERD HHALA HERD HHALA
BiFRS Variable Lifis. " HHRAA [Uisies 3018 Rulerence Jiig HHRA |iLinis DR Rrderwnoe DO
BFRG BOF |h3E BPRG Raf ¥ 1% i)
COMEErvartive assumplion baced DOl P e A RSO0 ba S
Elvas-¢ Evguieiiifat Dhar-atitnd - Retid e Child | & WE U5 EPA 30 £0 Eupirtiie Duration - saudent|& W i a ED Eoggeiii i Dhosralin® - shad el | B WS " P
O ‘piais in school oy iida’s i SChiood
CORETvertive assu mprion Daded Ol P T RS D Dl S
Elivas-a Evgmoeiai ot Dhor atioe - Risid @ni Ad ult | 20 ¥E ULS. EPA 30 E Expoture Duration - Teacker| 25 WS UM ED Eogeeiai i Dhosralion - biacher |35 WS " *
|on years in school 106 3T i SChon
_ Esgeiciiiret Fragpadnicy - Riciidinn N _ Exporbiie Frg Ly COEETvartive assumption Daced | Eogeeiii i Fragpasinicy - il M el RO Dl S
EFras-C 350 i FEA U5 EF& 20 E 2130 days iy F 330 i T
Child r L Ll ey o bangth ol schiosd yoar il fe L o b g o sckaodl year
_ Exgpecrauird Froquaancy - Risd e . _ Ex POk LT [Frdhg ey ConEervalivg assumplion baced | Eogviai e Fripgyusdingy - DRl T TRl 3 R D b S
Efras-a 150 sy S ER& 30 EF 230 da s e F 3 ||da T
Aduh L teachar s on hangi® ol schood yaar Ddac har iy o e gih of school year
Fringpancy ol Haind bo Mot h (DO EACT o) Lt COEEvartivg Ssimption baded Comact Frooqunty - Ol P el RGO DS
FoFes ' 17.7 PRALIE [ e oF sy g s i umpe: CF qanty B evemsiday " v
chid EPw 20l Sf udhaii |on dhises par Sy |t s o Classes par day
Friageancy of Hand oo Msth Contact Frauisd COMEErvative assumplion baced Comact Fraquancy - DOl P @R A RGO ba S
Fl¥at-a ! Y 1015 pa— F uamcy & |omntsiay mpe CF qancy 6 |awantsiday 8 v
il AW ] teachar on dakees par day dad har o Classes par day
sk 1o mouth tran sher Ghin CO Mo Oy D el
SE Saliva Ewaract e Factor s ureCkasE MTC 2003 ida O Jueithess Michaaad, af_al [1994) fdio ! 0o |unithess b, ot all | 1994].
afliciancy Jetliciancy
FTEShi Fraotian Tranclemd SuTaoe oo
FTE55 Ehiin - hard o soft saerface
Framtion Translemed Seaoe 0o b
- ] EPg T kb 13
FTSShi-child Shin - hard suriacs sl =2 ureEkass A i
=0 . b sui rfaDi bo shin transhar surface 1o dein brarder
FTSsechad | ecvon Trandhered Serface a1, T TE 01 |usitiess DBiasio, et. al. [2003] T Y : 04 |unitiess DiSiasio, 1. al. (2003)
Shin - st surface — afficiancy edficknoy
Fraomian Tranclemed Sefaoe oo M
FTE5h-adilt o8 114341 P& T b 13
Ehan - hard sunlacs H —_— e
B Framtion Translemed Seface 0o .
FTESE-2ailt Sk - ot surfacs Qu0E ureEkass il
- e - - i r =l . - Zon n & LT T o He
A et Bt Dhsst WA, hits WA, Ca kst Fachos nCaka Fachor - squdant 0044 Jom*lfhg-day  |cabodaned from other mguis  |inake Faoor  |intake Facor - shadam Oodd |omtdiegp-day |calculamed Troes othsar inputs
Firwed Ingestion Fraction
fget - N, 1 N, mtaka Factor nkakoa Fachor - Taackar Ot fem*2fig-day  |calodated from other imguis  |inake Faotor  |intake Facior - eacher Do |omvd}eg-day  |calculated Troms obar inputs
S0 of D reCOHTI TR SO ol T riaD0 s i
Suirfai Area of Fingers - Risidest Surface Arda of Fingers suriaey S Sor Y iands and Surface Area of Fingans whucs wwa; for tha ke mnd
- i . e " Ty ) 1 -
LA Child g 123 cm*l = LA s Chiid B 17F o freien Torear®s on pages 7-4and 7- |CA e — N 37 o i foraarms o pages 7-40 and 7.
e L & of the Exposuna Faciors i 41 of thie Expecoare Factors
Hiai vl becendiy QUSEPA, T0 1 | Hamdbook |LSEPS 2014)
S0 of O reCOM M d SO ol T o g
- curface Jreat dor e hands and sarTaoe areas for thie hasds and
Suirfai Area of Fingers - Risidest Surface Arda of Fingers Srface Area of Fingars -
T e 106 £l L TE T— A . ' L E47  fem*ifesst  [forcarss on pages 7-40and 7- |CA " BT |emtlfevent  |Bovosems se pages 7.0 a7
Aduh e e skt Aduh _ Ricidionn Sdadt
&1 ol tha Expocune Faciors a1 of thi: Exporere Factors
Hiai vl becendiy QUSEPA, B0 1| Hamdbook |LSEPS 2014)

WITC 3003 = ‘Workd Trads Ceatar bad oor Erdifonment Atuscment: Selacting Contamisants of Peatial Coacarn and Safting Health-Basad Banchmarks
S EPA ] = 2011 Esgedciiri Fachods Handiook
LS. EPA hid4 = 2014 Heman Health Bxaluation Mansal: Updats of Standard Exposure Factors (OSWER Directhes 3300.1-120)

U5, EPA JAT = 2017 Exgaciuri Fachors Handbook, Chagber 5. Soil and Dest iegastion Uedate

ol chiad , @ al (2594

CiBacio, et al [2003]

a; Avirrage of all age groups fom Bk 1o 6 yeans
b Ewverage of all age groesps for agas 6+.




Default Dust Ingestion Inputs from BPRG and
DOD chemicals in dust guidance

¥ Next slide shows table of default dust ingestion Inputs from BPRG
and DOD guidance for cleanup of chemically contaminated dust
iIndoors
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Tabbe Comparing Default Ingestion Input Parameters for Dust Ingestion
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Default Dust Ingestion Inputs from BPRG and
EPA pesticide guidance

¥ Next slide shows table of default dust ingestion Inputs from BPRG
and EPA guidance for risk assessment of pesticides in dust
iIndoors
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Table Comparing Default Ingestion Input Parameters for Dust Ingestion

Current BPRG (2022) and EPA Office of Pesiticide Programs (OPP) 2012 guidance

BPRG

BPRG Variable |BPRG Description BPRG 2022 Uniite BPRG Reference OPP Variable IDPP Description OFP 2020 OPP Units OPP Reference
ETres-c,h Exposure Time - Resident Child Hard Surface b hr/day WTC 2003 ET Exposzure time 2 hr/day EPA, 2011; Tables 16-15 and 16-25
ETres-c.s Exposure Time - Resident Child Soft Surface 10 hir/fday WTC 2003 ET Exposzure time hr/day EPA, 2011; Tables 16-15 and 16-25%
FOres-c Fregquency of Hand to Mouth - child 17 event/hr |EPA 2011 Table 4.1 Freq_HtM Hand-ta-mouth events per hour 20 event/hr Xue et al. (2007)
FT55h-child Fraction Transferred Surface to Skin - hard surface 0.64 unitless  (Epa 2017 Table 5-13.°
FTS5s-child Fraction Transferred Surface to Skin - soft surface 0.14 unitless  (Epa 2017 Table 5-13.

Fai-hands Fraction of ai on hands 0.15 unithess Krieger, 2000 and Selim, 2004
FTSSh-adult Fraction Transferred Surface to Skin - hard surface 0.4 unithess  |epa 2017 Table 5-13.°
FTa5s-adult Fraction Transferred Surface to Skin - soft surface 0.08 unitless  (gpa 2017 Table 5-13.°
SAres-c Surface Area of Fingers - Resident Child 223 cmt2 EPA 2017 Tahle 5-13.° |5AH Surface area of one hand 150 cm*2 L.5. EPA, 2011; Table 7-2
SE Saliva Extraction Factor 0.5 unitless |'WTC 2003 SE Saliva Extraction Factor 0.48 unithess Camann et al. (15996)
FaA-child fractional surface area of hand mouthed child 0.1 unitless  (epa 2017 Table 5-13.°

Fm Fraction of hand mouthed per event 013 fraction fevent |Zartarian et al. [2005).
FSA-adult fractional surface area of hand mouthed adult 0.07 unitless  |Epa 2017 Table 5-13.°

Yellow highlighted BRPG defaults that differ from WTC defaults
WTC 2003 = World Trade Center Indoor Environment Assessment: Selecting Contaminants of Potential Concern and Setting Health-Based Benchmarks

U.5. EPA 2011 = 2011 Exposure Factors Handbook

U.5. EPA 2014 = 2014 Human Health Evaluation Manual: Update of Standard Exposure Factors (OSWER Directive 3200.1-120)

U.5. EPA 2017 = 2017 Exposure Factors Handboaok, Chapter 5. 5a0il and Dust Ingestion Update
¥ue et al. [2007) = A Meta-Analysis of Children's Hand-to-Mouth Frequency Data for Estimating Mondietary Ingestion Exposure. Risk Analysis, 27(2):411-420.
Erieger, 2000 = Biomonitoring and Whole Body Cotton Dosimetry to Estimate Potential Human Dermal Exposure to Semivolatile Chemicals. ). Exposure Analysis & Environ. Epidemiol. 10: 50-57.

Camann et al. (1996) = Comparison of Methods to Determine Dislodgeable Residue Transfer from Floors (EPA/B00/R96/083) United States Environmental Protection Agency, Research Triangle Park, NC.
Zartarian et al. (2005). = A Probabilistic Exposure Assessment for Children Who Contact CCA-treated Playsets and Decks Using the Stochastic Human Exposure and Dose Simulation Moded for the Wood Preservative Scenario (SHEDS-WOOD). Final Report. LS.

Selim, 2004 = Measurement of Transfer of Deltamethrin Residues from Vinyl and Carpet flooring Treated with a Fogger Formulation Following a Single Hand Press. Unpublished study prepared by Non-Dietary Exposure Task Force. (MRID 46257602).

a; Average of all age groups from birth to & years.

b; Average of all age groups for ages 6+.




Need for Intern Study

& Limited reviews by EPA staff indicated state and federal agencies
when assessing risks of contaminated dust used either an:

» NRC/DOE approach, or an
» EPA approach
€ EPA wanted to survey additional states to confirm if this is true

& Also to then study default dust ingestion parameters to determine
If there are any defaults parameters being used that differ from the
NRC/DOE and EPA approach that EPA should consider adopting
iIn the BPRB/BDCC calculators
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