Table E-5
Fate and Transport Parameters
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Parameter Symbol Unit Default Value <
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ATTENUATION FACTORS FOR VAPOR INTRUSION
Crawlspace Attenuation Factor AF, unitless 1 3
Sub-Slab Soil Gas Attenuation Factor AF unitless 0.03 3
Exterior Soil Gas Attenuation Factor AFgg unitless 0.03 3
Groundwater Attenuation Factor AF gy unitless 0.001 3
WATER VOLATILIZATION FACTOR VARIABLES FOR DOMESTIC WATER USE
Volatilization Constant for Domestic Water Use | K | L/m® | 0.5 \ 1
GROUNDWATER TRENCH AIR VOLATILIZATION FACTOR VARIABLES (Construction Worker):
2.23
Area of Trench A 2 . 4
m (Ltrench Wtrench)
Fraction of Floor Through Which Contaminant Can Enter F unit” s 1 4
Air Changes per Hour ACH < 2 4
5.44
Volume of Trench \ 3 " * 4
m (Ltrench Wtrench Dtrench)
Length of Trench, (Default 8 ft) L o m 2.44 4
’ - (8 ft*12*2.54)/100
. 0.91
Width of T h, (Default 3 fi W 4
idth of Trench, (Default 3 ft) trench m (3 ft1272.54)1100
2.44
Depth of T h, (Default 8 fi - 4
epth of Trench, (Default 8 ft) L - m (8 ft1272.54)1100
Ideal Gas Constant =< atm-m°/mol-K 8.20E-05 4
Average System Absolute Temperature, (7 _rault . ° F) T K ((77°F-32)§59/%))+273,15 4
Molecular Weight of O, 14W oo g/mol 32 4
Liquid-Phase Mass Transfer Coefficient o1 at 25C Kio2 cm/s 0.002 4
Molecular Weight of Water MW po0 g/mol 18 4
Gas-Phase Mass Transfer £ _efficient of . ater v .por at
ot P Kis 20 cmis 0.833 4
SOIL VOLATILIZATION FAC1< ™ VARIA' LES (Residential and Non-Residential)*
Inverse of the Ratio of the Geometric M - ur Concentration 2 3
to the Volatilization Flux at the Center of & Square Source YCa | gim*-s per kg/m 68.18 2
Exposure Interval T S 8.20E+08
Dry Soil Bulk Density Pb g/cm?® or kg/L 1.5
Air-filled Soil Porosit 0 L/ L. 0.28 2
y a air/ Lsoil (n_ew)
0.43
Total Soil Porosi n L ore/Lsoi 2
v pore L (1-(po/os)
Water-filled Soil Porosity Oy Lyater/Lsoi 0.15 2
Soil Particle Density Ps g/cm?® or kg/L 2.65 2
Fraction Organic Carbon in Soil foc a/g 0.006 2
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SOIL VOLATILIZATION FACTOR VARIABLES (Construction Worker)*
Total Time Over Which Construction Occurs T S 1.09E+07
Dry Soil Bulk Density Pb g/cm3 or kg/L 1.5
Inverse of the ratio of the 1-h Geometric Mean Air
Concentration to the Volatilization Flux at the Center of a Q/Cw | g/m?-s per kg/m® 14.31 2
Sauare Source
Disperson Correction Factor Fo unitless 0.185 2
0.28
Air-filled Soil Porosity 0, Lair/ Lsoi (n-6,,) 2
0.43
Total Soil Porosity n Lpore/Lsoil (1-(oe/02)) 2
Water-filled Soil Porosity O Lyater/l4ni 0.15 2
Soil Particle Density Ps g/cm®’ | kg/L 2.65 2
Fraction Organic Carbon in Soil foc N 0.006
SOIL PARTICULATE EMISSION FACTOR VARIABLES (Residential «nd NG Residential)*:
Particulate Emission Factorng PEF,, ' m3/kg | 1.36E+09 2
Inverse of the Ratio of the Geometric Mean Air
Concentration to the Emission Flux at the Center of G . | o/ -sperkg/m® 93.77 2
Square Source
Fraction of Vegetative Cover V unitless 0.5 2
Mean Annual Wind Speed L, m/s 4.69 2
Equivalent Threshold Value of Windspeed at 7m <I> I m/s 11.32 2
Windspeed Distribution Function Dependent = ' /U, r(x) unitless 0.194 2
SOIL PARTICULATE EMISSION FACTC VARI, 3LES (_ onstruction Worker-vehicle traffic)*:
Particulate Emission Factors, | ' ZF. m*/kg 1.26E+06 2
Inverse of the Ratio of the 1-h Geometric 22 Air
Concentration to the Emission F»= = “'ang a" -aight Q/Cq | g/m*-s per kg/m® 23.02 2
Road Segment Bisecting a S¢* .e Site
Disperson Correction Fact« Fo unitless 0.185 2
Total Time Over Which Cons. <tion Occu T S 2.59E+06 5
Surface Area of Contaminated K »d Sec’ ent Ar m? 274.213 2
Mean Vehicle Weight n W tons 8 2
Number of Days with at Least 0.01 Inches of
Precipitation P days/year 110 2
Sum of Fleet Vehicle Kilometers Traveled During the SVKT Kkm 1214 5
Exposure
SOIL MIGRATION TO GROUNDWATER PARAMETERS:
Dilution Attenuation Factor DAF unitless 1 2
Fraction Organic Carbon in Sail foc a/g 0.002 2
Water-Filled Soil Porosity Ow Lwater/Lsoil 0.3 2
Air-Filled Soil Porosity 0, Lair/Lsoil 013 2
(n'ew)
Dry Soil Bulk Density Pb kg/L 1.5 2
. . 0.43
Total Soil Porosity n Lpore/Lsoil (1-(05/02)) 2
Soil Particle Density Ps kg/L 2.65 2
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SOIL SATURATION LIMIT VARIABLES:
Dry Soil Bulk Density Pb g/cm3 or kg/L 1.5
Fraction Organic Carbon in Soil foc a/g 0.006 2
Water-filled Soil Porosity O Later/Lsoil 0.15 2
. . . 0.28
Air-filled Soil Porosity 0, Lair/ Lsoi (n-0,) 2
Total Soil Porosi Loore/L 043 2
otal Soil Porosity n porel Lo (1-(oe/02))
Soil Particle Density Ps g/cm® or kg/L 2.65 2

*Assumes a 0.5-acre emission source

'U.S. EPA 1991. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluatior
Preliminary Remediation Goals). Office of Emergency and Remedial Response. EPA/540/R-2°

2U.S. EPA 2002. Supplemental Guidance for Developing Soil Screening Levels for Super” .d Si.
3U.S. EPA 2015. U.S. Environmental Protection Agency OSWER Technical Guide for:Assessing ar.

Subsurface Vapor Sources to Indoor Air. OSWER 9200.2-154. June 2015.

*VDEAQ. Virginia Division of Environmental Quality Voluntary Remediation Progr.
http://www.deq.virginia.gov/Programs/LandProtectionRevitalization/Remediat’

dance.aspx
®Based on MRBCA default exposure time
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. Risk Assessment Guia.

anual (Part B, Development of Risk-Based
03. December 1991.

OSWER 9355.4-24. December 2002.
fitigating the Vapor Intrusion Pathway from

.ce located online at
.untaryRemediationProgram/VRPRiskAssessmentGui
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