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Ruiiding Crack Rallo {n) 0.00038  [unitless]
Building Feundation Slab Thickness (Lerack} 0.100 [}
Exposure Parameters
Exposure Duratien for Carcinogens (EDc) 30 fyears)
Exposure Fraguency for Carcinogens {(EFc) 350 {daysiyear]
Avaraging Time for Carcinogens (ATc) 70 frears}
Exposure Duration fer Non-Carcinogens (EDnc) 30 |years]
Expasure Frequency for Non-Carcinagens {(EFec) 365 |daysiyear}
Averaging Time for Non-Carcinagens {ATnc) 3o iyears|
| CALCULATE RESULTS ]
RESULTS
Unaaueatad Zoie Effeciv icient (DeH) 0.004532  [em2fs]
Linsaturated + Cupilisty Zone Etisctive Dithision Coeffclent (DT 0.0008963 [cmé/s]
off}
“A" Parameter 8.0108-5 Based on parameter analysis: Advection is
the dominant mechanism across foundation.
B 456.9 Diffusion through soil is the overall rate-
- limiting process for the subsurface to
"G Barameter 0.004518 indcor-air pathway.
Johnson & Edinger Attenuation Factor (a) 7.882e.5
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
lLow Prediction? Best Estimata High Predictionz
Indoar Air 2,798 fg/m?j0.4129 [ppbv}|4.994 [ug/m30.7367 [ppbv]|5.714 [pgim3}0.8430 [pphvy
GConcentration
Cancer Risk 3.450e-6 6.1568-6 7.0450-6
Hazaed Quotient 0. Q. a.
1 *Low Prediction” concantration produced with HIGHEST moisture content and DEEPEST depth to
contamination.
2"High Prediclion” concentration produced with LOWEST meisture content and SHALLOWEST depih to
contamination.
{ TCLEARALL |
| FORMAT REPORT FOR PRINTER i
What do thase results mean?
Comments or suggestions
Iop*
Hoing ¢ Glgssary | Mufation | Lisks | Befersnges | Caleulalors
WCMS htipitfwwe.opa.gov/athensieamzmodelipart-two/i

Lasl updaled on Thursday, April 07, 2011
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Screening Level implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Backward Calealafion Rl uncertainty analysie
Concentration
Background

Migration of volatite chemicals from the subsurface inte overlying buildings is calied vaper intrusion (V1). Volatile organic chemicals in contaminated soils or
groundwater can emit vapors, which may migrale through subsurface solis and may enter the indcor air of overlying buildings. Building depressurization may
cause these vapors t¢ enter the home through cracks in the foundation. Depressurization can be caused by a combination of wind effects and stack effecls,
which are the result of heating within the building and/er mechenical vantilation. In extreme cases, the vapors may actumulate in dwediings to loveis that may
posa near-tarm safety hazards, such as explosion. Typically, however, vaper concentrations are present at low levels, lo which long-tenn exposure may pose

increased risk for chronic heaith effects.

This en-line caleulator implements the Johnson and Ettinger (J&E) (Johnson and Extinger, 1991) simplified modal to evaiuate the vapor intrugion pathway into
buildings. This J&E modal rapficates the implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in devaloping #s
draft vapor intrusion guidange, but inchudes a number of enhancements that are faciiitated by web implementation: temperature dependence of Henry's Law
Constants and gaseous diffusivities, automalic sensilivity analysis of certain parameters, and others described on the background page,

The resulls you oblain from this OnSite Implementation of the Johnsor and Etlinger mode! may differ from other versions of the Jehnson & Ettinger Medel. In
additon te the OSWER implementalicn that was used for the draft vapoer infruston guldance, EPA Qffice of Emergency Respense and Remadiation (OERR)
dislributes a set of spreadsheat implementations of the model, The differences among these implamentations is described in detail on the results page. Beyond
these differences the on-tine versien includes a simplified uncertainty analysis the other implementations lack.

{  Click For an Example |

Enter Site Name {optional): ’ adult resident - Phase !
Enter sample cencentration, unils and media type 337 [EsN : Ground Water -
What is the depth of the soll gas sample ar ground water table (for 7 meters -
ground water contamination)?{LT)
This value can change by +- k] maters
What Is your confaminant of concem (COC)? 1,2,4-Trichlorobenzene
Whal type of building are you investigating at your sile? Slab-on-Grade
Whal lype of suil is baheail he building? Loura
What is the ayerage soil/groung water temperature? 55 Farenheit
Chamical Propertles
CAS Number 120821
Molgoular Waight {MW) 181.45 fgfmale}
Henry's Law Conslanl et ground water lemperature {H) 0.02329789 [unilless)
Free-Alr Diffugion Cosfficient (Da} 3.000e-2  [omifs]
Diffusivity in Water (Dw} 8.2308-6 [cm/s)
Unit Risk Factor (URF}) . {(ng/ma3)-1]
Refarence Concentration {RIC) 0.200 {myf3)
Soil Properties
Tolal Poresily (n) 0.309 {unitiess}
Unasafurated Zona Moisture Content Low 08610 Deat Eetimals Highy 0.240 {unilless)
{6w) 0.148
Caplllary Zone Moisture Conlent at Air-Entry Pressure 0.332 [unitless]
{8w,cap)
Height of Capiltary Zone (CZn} 0.375 fm]
Soll-gas Flow Rate into the Building (Qson) 5.00 [Lfmin)
Building Properties
Air Exchange Rate (Eg} 0.250 [hr-3]
Building Mixing Height (He} 244 [rm}
Building Foctprint Area (Fe) 100.0 [m?)
Subsurface Foundation Area (AB) 106.0 [me)
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Building Crack Ratio (K} 0.00038  [unitiass]
Building Foundaticn Stab Thickness {Lerack) o100 [mj
Exposura Parameters
Exposure Duration for Carcinogens (EDe} 30 {years]
Exposure Frequancy for Carcinogens {EFc) 350 [¢aysiyear)
Averaging Time for Carclnogens (ATe} b1} [years]
Exposura Duratien for Non-Carcinogens {EPnc) 30 |years]
Exposura Frequency for Non-Cascinogens (EFnc) 365 [daysfysar)
Averaging Time for Non-Carcinogens {ATnc} 30 [years]
| CALCULATE RESULTS 1
RESULTS
Ungturated Zone Effeciive Diffusion Goefficient (Dam) 0.001802 [cm2/s]
Unsaluisded + G sy Fon BHactive Diusion Quasibcian (DT 00008528 {emz/s)
aff)
A" Parameter 7.6218-5 Based on parameter analysis: Advectien ig
the dominant mechanism acress foundation.
"B" Paramater 1083, Diffusion through soil is the overall xate-
—— 1imiting process for the subsurface to
" Parameter 0.004918 indoor-air pathway.
sohnsen & Ettinger Attenuation Factor (a) 7.505e-5
*NDDOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
iLow Prediction? Best Estimate iHigh Prediction2
Indoor Alt 002185  [ugim3f0.002046 [ppbvi0.05882  [ug/m3N0.007945 [ppbvi0.08268  urm3p0.01115  [ppby]
Concenlratizn
Cancer Risk 0. 0. 0,
Razard Quotient 1.092e-4 2.946¢e-4 4.134e-4
1", 0w Pradiction” concentration produced with HIGHEST moisture content and DEEPEST depth to
cantamingtion.
2*High Pradictien* concentration produced with LOWEST maisture content and SHALLOWEST depth 1o
coptamination,
[ CLEARALL
I FORMAT REPORT FOR PRINTER i
t do osulfs 7
Comments or suggestions
Top?
Home { Giossan | Mofation | Links | Beferences | Caltilators
WOMS http:/www.apa.goviathensdeam2mods!/part-twolonsitelinE_lite_forward. himi

Last updated on Thursday, April 07, 2611
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Screening lL.evel Implementation of the Johnson and Ettinger Vapor Intrusion Model
with fwo variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Backward Caltatation il uncenainty analysis
Concentration :

Background

Migration of volatile chemicals from ihe subsurface inlo overiying buildings is called vapor intrusion (VI). Volatile arganic ¢chemicals in contaminated soits or
groundwaler can emit vapors, which may migrate through subsuiface soils and may anler the indoor alr of overlying buildings. Buiiding depressurization rmay
cause these vapors 10 enter the hame through cracks in the foundation. Depréssurizalion cap be caused by a combination of wind effacts and stack effects,
which are the result of heating within the buliding andier mechanlcal ventilation. In extrema cases, the vapors may accumulate in dwellings to levels that may
pose near-lermn safety hazards, such as explosion. Typically, however, vapor concentralions are present at low levels, 1o which long-term exposure may pose
increased risk for chronic health effects.

This on-ine caleulator implements the Johnson and Ettinger (J&E) (Johnson and Eftinger, 1691) simplified modal te evaluate the vapor inlrusion pathway into
buildings. This JAE model replicates the implementation that the US EPA Office of Solid Wasle and Emergency Response (OSWER) used in developing ils
drafl vapor intrusion guidance, bul includes a numbar of enhancements thal are facilitaled by web implementation: temperature dependence of Henry's Law
Conslanis and gaseous diffusivities, automatic sensilivity analysis of cenain parameters, and others described on the background page.

The resulls you oblain from this OnSile implementation of the Johnsen and Ettinger modet may differ from other varsions of the Johnsen & Ettinger Medsl. In
addition to the OSWER implemensation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation (OERR)
distibutes a set of spreadsheet implementations of the model. The differences among these implementalions is described in detall on the resulls page. Beyong
these differences the on-line version includes a simplified uncertainty analysis the other implementations lack.

| Click For an Example |

Enter Site Name (optional): Adult Resident - Phase il
Enler sample conceniration, units and media type 159 [ Ground Water
What is the depih of the soif gas sample or ground water table {for 7 meters
ground waler contamination)?(LT)
This value can changa by +/- 1 meters
Whait is your cantaminant of concem (COC)? Trichtoroethylene
What type of building are you invesligaling al your se? Slab-op-Grade
What type of soll is beneath the building? Loam
What is the avarage soil/ground water temperaiure? 55 Farenheit
Chemioal Proportios
CAS humber 76016
Molecutar Waight (MW} 131.3¢ [@/mole]
Hanry's Law Constant a1 grennd vestar iemperatura (1} 0.2907947 [unitiass)
Free-Air Diffusion Coefficient (Da) 7.500e.2  |omids)
Diffusivity in Water (Dw}) 9.100e-6  [cmafs}
Unit Risk Factor (URF) 41086 [pgmd]
Reference Concenration (RIC) 2e-03 [mgim3)
Soit Properties
Tolal Poresity (p) 0.389 lunilless)
Unsaturated Zone Moisture Content L ow G.0§10 Best Estimate High 0 240 [unitiess)
(8w) 0148
Capittary Zons Meislure Content at Alr-Entry Pressure 0.332 {unitiess]
[Bw.cap)
Height of Capiliary Zone (CZn) 0.375 {m]
Soil-gas Flow Rate Into the Building (Qson} 5.00 {Lémin]
Building Properties
Air Exciange Rate (EB) 0.250 [hr1]
Buitding Mixing Helght {He} 2.44 [mi
Building Foolpsirt Area (Fa) 100.0 [m2)
Subsurface Foundation Area (AB} 106.0 [m2)
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Buiiding Crack Ratio {n} 000038 {unitiess]
Building Foundation Siab Thickness {Lcrack) 2,100 Hib3
Exposure Parameters
Exposure Duralion for Carcinagens (EDc) 30 [years)
Exposure Frequency for Carcincgens {EFc} 350 [daysiyear]
Aversging Time for Carcinogens {(ATc) 70 [years]
Exposure Duration for Nen-Carcirogens {EDne} 30 fyears]
Exposure Fraguengy for Non-Careinogens {EFnc) 365 [daysfyear]
Averaging Time for Non-Carcinogens {ATns) ki [years]

i CALCULATE RESULTS |

RESULTS
0.004973  [cmifs)
©.001014  [em2is)
“A" Parameler 4.06%a-5 Hased on parameter analysis: Advection is
e the dominant mechanism across foundation,
X r 416.0 Diffusion through soil is khe overall vate-
i limiting process for the subsurface to
G Paramster 0.304918 indoor-air pathway.
Johnson & Ettinger Attenuation Factor (a) 6.897e-8
NDOOR AIR RESULTS FOR GROUND WATER  SAMPLE DATA
I_ow Predicliont Best Estimate High Prediclion?
ndoor Ajr 1.856 lgim3) 0.3454 [ppbv3.350 [ug/3)]0.6238 ippbn| 3.849 [up/m30.7168 [opbv)
Concentration
Cancer Risk 3,1250-6 5.644e-6 6.4860-6
Hazard Quotient 09274 1.875 1.926
1 "o Prediclion” coneentration produced with HIGHEST melsture content and DEEPEST depth to
centamination,
2"tligh Prediction” concentration produced with LOWEST moislure content and SHALLOWEST dept o
contamination.
{_CLEARALL |
{ FORMAT REFORT FOR PRINTER 1
What do these resuits mean?
Comments or suggestions
Topt

Homp | Gloceary | Molation | Links | Refarences | Calculalers

WOMS ntip/hwww.epa goviAthensR/earn2model/part-two/onsile/JnE_lite_ferweard, hin

Last updated on Tuesday. Seplember 20, 2011
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content}

Forward Calculation of Indoor Air frackvaed Caioultion full uncertainty anatysls
Concentration

Background

Migraticn of volatile chemicals from the subsurface into everlying buildings Is called vapor infrusion {2}, Velatile organic chemicals in contaminated sails or
groundwater cap emit vapors, which may migrate through subsurface soifs and may enter the indeor air of overlying buildings. Building depressurization may
causa these vapors to anter the hame through cracks In the foundation, Deprassurization can be caused by a combination of wind effects and stack effects,
which ase the result of healiag within the builéing andfor mechanical ventilation. In extreme cases, the vapors may accursulats in dwekings lo levels that may
pose near-1afm safety hazards, such as explosien. Typically, however, vaper concentrations are present at iow levels, (o which long-lem exposure may pose
increased risk for ¢hronic heallh effacts.

This on-line calcutator implements tha Jehnsen end Ettinger (J&E} (Johnson and Etinger, 1991) simplified modsl te svaluate the vapor intrusion pathway into
buildings. This JAE model replicates the implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in developing its
draft vapor intrusion guidance, but includes a number of enhancements that are facilitated by web implementation: temperature dapendence of Henry's Law
Constants and gasaous diffusivities, autoratic sensitivity analysis of cenlain paramesers, and otherss described on the backaround page.

Tha results you oblain from this OnSile implementation of the Jehnson and Ettinger model may differ from other versions of the Johason & Ettinger Model. In
addition to the OSWER implementation that was used for the draft vapor intrusior guidance, EPA Qffice of Emergency Regponse and Remadiation (OERR)
distibutes & set of spreadsheet implementalions of the model. The differences among these implementations is described in detail on the results page. Beyond
thase diferences the on-line version inciudes 2 simplifiad uncertainty analysis the ether implementations lack.

{__Click For an Example  §

Enter Site Name (optional): adult resident - Phase i
Enter sampie cencantration, unils and media type . 168 B Ground Water -
What is the depth of the soil gas sample or ground water table (for 7 meters
grourd water conlamination)?(L)
This vaiue can change by +/- 1 meters -
What Is your contaminant of concem {COC)? Vinyl chioride (chioreelhene)
What type of building are vou investigating at your site? Stab-on-Grade
What typo of soit i3 beneath the bullding? Loanm
What is the average soilfground water tamperalura? 55 Farenheit
Chwinical Properiles
CAS Numbsr 75014
Motecular Weight (MW} 625 fo/male}
Henry's Law Gonstant at graund water temporatare (H) 60212316 [unitlesst
Free-Alr Diffusion Coefficient {Da) 90,1060 [em2/s]
Diffusivity in Water {Dw) 1.230e-5  [emifs)
Unit Risk Factor (URF) 8.60e-6  [(pg/m3x1)
Rafarence Concentration (RIC) 0.100 {mgim?)
Soil Properties
Total Porosity {n) 0.399 [unitless}
Unsaturated Zone Moisture Content Low 0.0810 RBoct Estimate lHigh 0.240 {unitiass]
(Bw) 0.148
Capillary Zone Molsture Content at Air-Enlry Pressure 0,332 |lunitess]
[Bw,cap)
Haight of Capillary Zone {CZn}) 0.375 [rm]
Scil-gas Flow Rate into the Building {Qsou) 5.00 {Limin]
Buflding Propertias
Alr Exchange Rate (EB) 2.250 [he1]
Builging Mixing Height (He) 2.4 [m)
Building Footprint Area (Fb) 100.0 [m?)
Subsurface Foundation Asea {AB) 106.0 [m2]
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Buitding Crack Ratle {n) 0.00038  [unitiess]
Building Feundation Slab Thickness (Lerack) 100 m]
Exposure Parameters
Exposure Duration for Carcinogens (EDg) 30 [years]
Exposure Frequency for Carcinogens {EFc) 80 {days/year]
Averaging Time for Carcinogens {ATc) 0 {years)
Exposure Duration for Nan-Carcinogens {(EDnc} 30 [years]
Exposure Frequency for Non.Carcinogens (EFae) 366 [days/year]
Averaging Time for Nen-Carcinogens {ATne} 30 [vaars}
[ CALCULATE RESULTS 1
RESULTS
Ungatwaied 20 Gotive Diffusion Soeflicient {Dew) 0.006672 [om2/s]
Linsaiurated + ion foefficient (DT 0.0012689 [cm2/s]
off}
“A" Para 1.182e-4 Baged on paramster analysis: Advection is
the dominant mechanism acress foundation.
B 310.1 Diffusion through soil is the overall rate-
“C" Parameter 0.004918 i;ﬁgggigrggiﬁfmi?r the subsurface to
Johnsan & Etilpger Attenuation Factor (o) 1.120e-4
NDODR AR RESULTS FOR GROUND WATER  SAMPLE DATA
Low Predictiont [Best Estimate High Prediction2
Indoor Air 008613  [ug/mdj0.03372  [pabvi0.1517 [ug/RY0.05639  [ppbvp0.1729 [Hg/m3y0.08767  [pphv}
Concenlration
Caneer Risk 3.1158-7 5.4868-7 6.251a-7
Hazard Quotient 8.613e-4 0.001517 0.004729
1 "Low Prediction” concentration produced with HIGHEST moisture content and DEEPEST depth to
contamination,
2"High Prediction” concantration produced with LOWEST moisture cortent and SHALLOWEST depihtc

contamination,

‘ CLEARALL 1§

I FORMAT REPORT FOR PRINTER |

o the n?

oMM E stiens

Topt
Home | Glessary | Notation | Links | References | Caleulators

WCHS
Lasl upcated on Thuisday, April 07, 2011
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Screening Level Impiementation of the Jehnson and Ettinger Vapor Intrusion Model
with two variablefuncertain parameters {source depth, moisture content)

Forward Calculation of Indoor Air Ruckwant Calouainn
Concentration

Background

Migrasion of volatlie chernicals fram the subsurface into overiying buildings is called vapor intruslon (V). Velatile erganic chemicals in comamingted soils or
groundwater can amit vapors, which may migrste through subsurface soils and may enter the Indeor air of overlying buildings. Bullding depressurization may
cause these vapors 1o enfer the frome through cracks in the foundation. Depressurization can be caused by a combination of wind effects and stack effects,
which are the result of healing within the bullding and/or mechanical ventitation. In extreme cases, the vapors may accumulate In dwallings io leveis that mey
pose near-lerm safety hazasds, such as explosion. Typically, howaver, vapor concenlrations are prasent at low lovels, fo which long-term exposure may pose
increased risk for chronic heallh effects.

This on-line calculater ireplements the Johnson and Ettihger {J&E} {Johnson and Ettinger, 1881} simplified model 1o evaluate the vapor intrusion pathway inte
bulidings. This J&E medsl replicates the implementation that the US EPA Office of Solid Waste and Emergency Respense (OSWER} used in devefoping its
draft vapor intrusion guidance, but includes a number of enbancaments that are faciltated by web implementation: lemperature dependence of Henry's Law
Constants and gasanous diffusivitias, automatic sensm\nty analysis of cartain parameters, and cthers described gn the background page.

The resuits you obtaln from this OnSite impiementation of the Johnson and Ettinger model may differ from other varsions of the Johnsen & Ettinger Modet, In
addition to the OSWER implementation that was used for the draft vapor Intrusion guidance, EPA Office of Emergency Response and Remadiation {OERR)
distrioutes a set of spreadsheet Implementations of the model, The differences among these implemenialions i described in detail on the results page. Beyond
thase differencas the on-ine version includes a simpiifled unceralnty analysis the other implementations fack,

{  Ciick For an Example |

Enter Site Name {optional): acult resigent - Phase |l
Enter sample concentration, unils and media type 101 Mo/l - Ground Water -
What is the depth of the soil gas sample or ground water table (for 7 maters
ground water contamination)?{L.T}
This valua car change by +/~ 1 meters -
What is your contaminant of concem {COC)? alphe-HCH (alpha-BHC)
What type of building are you Investigaling & your site? Slab.on-CGirade -
what type of soil is hanaath the huilding? fnam
Whel is the average solifqround water temperature? 55 Faranhait
Chomical Proporties
CAS Number 319846
Molscular Waight {MW) 260.83 {g/mole]
ilanry's Law Constant at ground waior temparoturo (H) $.000098R4 junillass)
Free-Afr Diffusion Coefficient (Da) 1.420e-2 jcm2fs]
Diffusivity in Water {Dhw} 7.340e-6  [em2/s)
Unit Risk Factor {URF) 1.80e-3  [(pg/m3)1)
Raference Concantration {RfC) 0, [mgim3)
Soll Propertles
Total Poresity {n) 0,389 {unitiess)
Unsaturated Zone Moisture Content Low 0.0610 Best Estimate High 0.240 [unifless]
{8w) 0.148
Capiliary Zone Moisture Contant ot Alr-Entry Pressure 0.332 funitiess)
{Bw,cap}
Helght of Capiliary Zone {CZh) 0.376 {m}
Soil-gas Flow Rate Into the Building {Qeoii) 5.00 {Umin]
Building Propertles
Air Exchange Rate (Eg) 0.280 fhr-1]
Building Mixing Height {He} 244 {m}
Buiiding Footprint Area {FB} 1000 [m?]
Subsirface Foundalion Area (AB) 106.0 fm32)
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Bullding Crack Ratio (n) 0.00038  [unitiess)
Bullding Foundation Slabk Thicknass {Lerack} 0160 [m]
Exposure Parameters
Exposure Duralion for Catcinogens (EDc} 30 [years]
Exposure Fraquancy for Carcinogens {EFc) 350 [days/year]
Averaging Time for Carcinogens {ATc} 70 fyears}
Exposura Duration for Non-Carcinogens {EDnc) 30 [vears]
Exposure Freguency for Non-Carcinogens {EFnc) 365 [caysiyear]
Averaging Time for Non-Carcinogens {ATnc) 30 [years)

{ CALCULATE RESULTS ]

RESULTS
Ungawirated Zong B s 5 0001699  [cmiis}
‘ 0001760 [emz/s]
“A" Paramater 1.5918-4 Baged on parameter analysis: RAdvecticn is
the dominant mechanism across foundation.
*B" Parameler 1218, piffusion through soil is the overall rate-
- 0.004018 ligiting procese for the subsurface to
004 indoor-air pathway.
Johnson & Etiinger Attenuation Facter. () 1.541e4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
lLow Pradiclion? [Best Estimate High Pradiction2
Indoor Alr 1344e-8  [ugim3)1.1318-7  [ppbv]|1.539e-8  [ugim3p1.295e-7  [pphv][4.18Be-6  [ugim3E3.5236.7  [pphy]
Concentragion
Cancer Risk 9.942¢-10 1.1386-9 3.098e-9
Hazard Quotient g, Q. 0.
1 “Low Prediction” concentration produced with BEST ESTIMATE molslera content and DEEPEST depth to
contamination,
2 "High Prediction” concantration produced with HIGHEST maisture content and SHALLOWEST depth to
contamination.
CLEAR ALL
i FORMAT REPORT FOR PRINTER ]
tdo these ean?

Comments or suggastions
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Building Crack Ratio (g} 0.00038  [unitless)
Building Foundation Slab Thickness (L.crack) £.100 [m)
Exposure Parameters
Exposure Duration for Carcinogens (EDz) 30 {years)
Exposure Frequency for Carcinogens (EFe} 350 {days/year|
Averaging Time for Carcinogens {ATe) 70 |years)
Exposure Duration for Non-Carcinogens {EDnc} 30 iyoars]
Exposure Fraquancy for Nen-Carcinogens (EFnc) 365 [days/year]
Averaging Time for Non-Carcinogens (ATnc) 30 [ysars)
| CALCULATE RESULTS |
RESULTS
Unsatwrated Zone Effective D 0001680 [cm2fs]
Unsatureted + Capliane Zong £ st (DF 0001780  [omdfs]
off}
AN P, ar 1.5%1a-4 Baged on parameter analygis: Advection is
the deminant mechanism across foundation.
B’ Parameter 1218, Diffusion through soil is the overall rate-
— limiting process for the subsurface to
G Parameter C.004918 indoor-air pathway.
Johnsoen & Eftinger Attenuation Fagtor (a) 1.641e-4
*NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
i.ow Predictiont est Estimale ) High Prediction?
Indoor Air 1344e-6  [ugmjt.131e7  [ppbvi1.5398-6  fpm3f1.265e-7  {pphv] 4.188e-6  (ng/im3¥3.523e-7  [ppby]
Concentrafion
Cancer Risk 9,942e-10 1.138e-9 3.0080-9
Hazard Quotient 0, 0. 0.
1 "Low Pradiction” concaniration produced with BEST ESTIMATE meoislure content and DEEPEST depth to
confamination.
2High Prediction” concantration produced with HIGHEST moisture content and SHALLOWEST depth o
contamination.
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Basswverd Caloation fulf sncenainty analysis
Concentration

Background
Migration of volatife chemicals from the subsurface fato overlying buildings is called vapor intrusion {VI). Volatile organic chemicals in cortaminaled soils or

groundwater can emit vapers, which may migrate through subsurface soils and may enter the indoor air of overlying buiidings. Building depressurization may
cause thase vapors to enter the homs through cracks in the feundatlion. Depressurization can be caused by a combination of wind effects and slack sffecis,
which are the result of heating within the building and/er mechanical ventilation. In extreme cases, the vapors may accumulate in dwallings to levels that may
pose near-term safety hazards, such as explosion. Typically, Rowaver, vapor concentrations are present &l low levels, to which iong-term axpesure may pose
increased risk far chronic health effects.

This on-line calculator Implements the Johason and Etiinger {J&E) {Johnson and Etinger, 1981) simplified model to evaliate the vapor inlrusion pathway into
Bulldings. This J&E modet replicates the implementation that the 5 EPA Office of Solid Waste and Emergency Response (OSWER) ussd in developing its
draft vapor intausion guidence, but includss a aumber of enhancements that are facilitated by web implemantation: temperature dependence of Henry's Law
Constants and gaseous diffusivities, autornalic sensitivity analysis of certain parameters, and others described on the backaround page.

The results you obtain from thls OnSite implementation of the Johnson and Eflinger modet may differ from other versions of the Johnson & Ettinger Model. In
addition fo the OSWER implementalion that was usad for the draft vapor intruslon guidance, EPA Qffice of Emergency Response and Remediation (OERR)
disyributes & set of spreadsheet implementations of the model. The differences among these implamentations is described in detail on he resulis page. Beyond
thess difarences the on-dine version includes a simplified uncartainty analysis the elher implementatiens lack.

{ Click Foran Example |

o

Enter Site Name (optional): adult resident - Phase |l
Enter sample concenlration, units and media type 261 Helt . Ground Waler -
What is the depth of the soil gas sample o ground wates table (for 7 meters - -
ground water contaminatior) P{LT)
This valus can change by +/- 1 meters
What is your contemirant of concemn (COC)? alpha-HCH (alpha-BHC)
Whal fype of building are you investigating af your site? Slab-on-Grade
Whal typs of soll is bansath the building? Loam
What is the average soil/around water femperature?. 55 Farenheit
Chemical Propertles
CAS Number : 319646
Molecular Weight (MWW} 280,83 {g/mole]
[ 1enzy's Law Constant a1 ground water temperature (H) U.UUUNB0GY funiloss]
Frae-Air Diffusion Cosfficient {DDa) 1.4208-2  joml/s}
Ditfuslvity in Water (Dw) 7.3400-6  fomilfs]
Linit Risk Factor (URF) 1.80e-3  {(pgme)-i]
Refersnce Concentration (RFG} 0. [mgim3]
Soll Fropertles
Totef Pososily {n) 0,389 [unltless)
Uneaturated Zone Molsture Content Low 0.0610 Boot Eclimate fligh 0.240 [unithags)
{Bw) 0.148
Capiliary Zone Moaisture Content at Air-Entry Pressure 033z {unitless)
(Bw,sap)
Height of Capiilary Zone (CZn} 0375 {m)
Soll-gas Flow Rate Into the Building (Qsell} 5.00 [Limin)
Building Properties
Alr Exchange Rate (Es) 0.250 [he )
Building Mixing Height {HB) 244 [m]
Building Footprint Area (Fa) §06.0 [m}
Subsurface Foundallon Avea (AR) 106.0 [m2}

http://www.epa.gov/athens/learn2model/part-two/onsite/InE_lite_forward html Loy / 9/13/2011
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Building Crack Ratio {n) 0.00038  {unitless)
Building Foundation Slab Thickness {lcrack} 0.100 {m)
Exposure Parametors
Exposure Duration for Carcinogens (EDe) 30 fvaars)
Exposure Frequency for Carcinogens (EFe¢) 350 [days/year]
Averaging Time for Carcinogens (ATe) 10 [years)
Exposure Duration for Non-Carginogens {EDnc) 30 [years}
Exposure Frequeacy for Non-Carcinogans (EFnc) 365 [days/year]
Averaging Tims for Non-Carcinogens (ATac) 30 [yaars]
[ CALCULATERESULTS |
RESULTS
Hnsaturalsd Fone B ¥ s {Dett} 0001899 {cma/s)
Unsgizkated + Capillary 2o o Gostticlert (DT 0001780  lom?/s
off)
AT mete 1.5010-4 Baged on parameter analyeis: Advectien is
the dominant mechanism acress foundation.
“B" Parameter 1218. piffusion through soil is the overall rate-
“Co Para 0.004918 i;g;g;?giﬁrgzizzajfr the subsurface to
‘ Johnsen & Ettinger Attenuation Factor (a) 1.541e-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
.ow Predictiont Best Estimate High Prediction?
Indoor Air 38726 [po/m3Y3.267e-7  [ppbvi[4434e-6  [ugim?]3.730e-7  [ppbv)1.2078-5  [uo/m3fi0t5e-6  [ppby]
Concentration
Cancer Risk 2.8640-9 3.280e-6 8.9260-9
Hazard Quotient 6. 0. 0.
1Low Pradiction” concentration produced with BEST ESTIMATE moisture content ang DEEPEST depth to
contamination. :
2 *High Prediction” concentration praduced with MIGHEST moisture content and SHALLOWEST depth to

contamination.
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Screening Leval Implementation of the Johnson and Eitinger Vapor Intrusion Mode!
with two variablefuncertain parameters (source depth, moisture content)

ar Cylrtofion Ul uncoralpty anafysis

Forward Calculation of indoor Air
Concentration

Background

Migration of volstile chemicals from the subsurface into overlying buildings is called vapor intrusion (W1}, Volatile erganic chemicals in contaminated soils or
groundwater can emit vapers, which may migrate through subsurface sofls and may enter the indoor air of everlying buildings. Building depressunization may
cause these vapors to enter the home through cracks in the foundation, Depressurization can ba caused by a combination of wind effects and stack effects,
which ara the result of heating within the buliding and/er mechanical ventilation. in extreme cases, tha vapors may accumulate in dwallings to levels that may
pose near-lerm safety hazards, such as explosion. Typically, howevar, vapor concentrations are present at low levels, 16 which long-ferm exposure may pose

increased risk for chrenic health effects,

This on-line calculater implements the Johnson and Etinger (J&E} {Johnson and Ettinger, 1994} simplifisc model to evaluate the vapor intrusion pathway inte
bulidings. This J&E rmodsf replicates the implemantation that the US £PA Offics of Solid Waste and Emergency Response {OSWER) used in developing its
draft vepor inteusion ouldence, but includes a number of enkancemants that are facilltated by web Implamentation: temperaturs depandence of Henry's Law
Constants and gaseous diffusivities, automatic sersitivity analysis of certain parameters, and others described on the background page.

‘Tha results you oblain from this OnSite implementation of 1he Johnson and Ettinger model may differ from other versions of the Johnson & Ettinger Modet. In
addition to the OSWER implementation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediaton {OERR)
distibules a set of spreadsheet implementaticns of the modet, The differences among these Implementations s described in delaif on the resulls page. Beyond
thase differences the on-fing verslon Includes a simplified uncertainty analysis the other implementations lack,

[ Click Foran Example |

Enter Site Name {optienal): adult resident - Phase {
Enter sampie cencentralion, units and media type 296 Mg/l Ground Water
What is the depth of the soll gas sample or ground water tabie (for 7 meters -
ground waler contamination)?{LT}
This value can change by +/- 1 meters -
What is your contaminant of concern (COC)? alpha-HCH (alpha-BHC)
What type of building are you Investigating at your sie? Slab-on-Grade
What type of s0il 1$ beneath the buitding? Loam
What is the average soil/around water tempefature? 55 Farenheit
Chamical Properiiss
CAS Number 319646
Maiecular Weight (MW} 290,83 [afmole}
Henry's Law Constant at ground water température {H) 0.00005386 [unitiess}
Frae-Air Diffusion Goefficlent (Pa} 1.420e-2 oy
Diffusivity in Water (Dw) 7.340e-8 [cmi/s)
Unit Risk Factor (URF} 1.80e-3  [(po/m3)4j
Referenca Concentretion {RfC) 0. [mgim3]
Soil Properties
Total Porosity {n) 0.399 {unitlessj
Unsaturated Zene Molsture Content low 00510 Best Estimate High 0.240 [unitiess|
(8w) 0.148
Capillary Zone Moisture Content at Air-Entry Pressure G.332 [unitless]
(Bw,cap)
Haight of Cepiliaty Zone (CZh) 0.375 [m)
Soil-gas Flow Rate Into the Building (Qsail} 6,00 ft/min]
Building Properties
Ajr £xchange Rate {Eg) 0,280 fhr-1]
Building Mixing Height {Ha) 2.44 {m]
Building Footprint Area (Fe} 1006 im2}
Subsurfaca Foundation Area (AB) 106.¢ [m2}
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Building Crack Ratio (n) 0.00038  [unitless]
Building Foundation Slab Thickness (lcrack) 0.100 im]
Exposure Parameters
Exposure Duration for Carcinogens {ERe) 30 [vears]
Exposurg Frequency for Carcinogens (EFg) 350 [daysfyear]
Averaging Time for Carcinogens {(ATe) T0 [years}
Exposure Duration for Non-Carcinogens {EDnc) 30 [years]
Exposure Fraquency for Non-Carcinogens {EFnc} 365 [days/year}
Averaging Time for Non-Carcinogens {ATne) 30 [years]
| CALCULATE RESULTS ]
RESULTS
Unsaluiatnd Fone Kifedtive ion Continient {Detr) 0008698 [omifs)
Ungaturated ¢ i seifligint (DT 0001780 [ema/s)
aft}
“A" Paameter 1.591e-4 Based on parameter analysis: »advection is
the dominant mechaniam acroes foundation.
8" Parameter 1218, Diffusion through scil is the overall rate-
e limiting process for the subsurface to
Q! Parsmeter 0004918 {psoor-air pathway.
Johnson & Ettinger Attenuation Factor () 1541e-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
E.ow Prediction! Best Estimate High Prediction2
indeor Ajr 3.939e-8  [ug/m¥]3.313e-T  [ppbv}4.5108-6  [ugim3Y3.794e-7  [ppbn] 122768 [ugim3]1.033e-6  [pphy]
Concentralion
Ganeer Risk 2.914e-8 3.336e-9 9.080e-9
Hazard Quotient 0. 0. 0.
1 "Low Prediction” concentration produced with BEST RETIMATE moisture content and DEEPEST depth o
contaminagion,
2"High Prediction” concentration produced with HIGHEST moisture content and SHALLOWEST depth to
contamination.
T GLEAR ALE
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Screening Level Implementation of the Johnson and Ettinger Vapor intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Backward Cateuiaiion full uncerdainty analvsis
Concentration

Background

Migration of vatatile themicals from the subsurface Into overtying buildings is called vapor injrusion (VI). Volatile organic chemicals in conlaminaled scils or
groundwater can amit vapors, which may migrate through subsurface sofls and may enter the indeer alr of averlying buildings. Bullding depressurization may
cause these vapars 1o enter tha home through cracks in the foundation. Depressurization can be caused by a combination of wind effecis and stack effacts,
which are the result of heating within the buliding and/er mechanical ventilation. In extreme cases, the vapors may accumuiate in dwellings to levels that may
pose near-lerm safety hazards, such as explosion. Typically, however, vapor cancentrations arg present at low tevels, fo which Jong-term exposure may pose
Increased risk for chronic health effects.

This on-line calculator Implenants the Johnsen and Eignger (JAE) {Johnson and Etingar, 1981) simplified model to evalugie the vapor Intrusien pathway Into
tuildings. This J&E modss rapiicates the implemaniation that the US EPA Office of Sclid Waste and Emergency Response (QSWER) used in daveloping its
draft vapor Intrysion guidance, but includes a number of enhancements that are facilitated by web implementation; femperature dependence of Henry's Law
Constants and gaseous diffusivities, automatic sensitivify analysis of cerlain parameters, and others descrbed on the backaround paga.

The resulls you obtaln from this OnSite implementation of the Johnson and Ettinger mode! may differ from other versions of tha Johinson & Etinger Model. Iny
addition fo the OSWER implementation that was used for the draft vaper intrusion guidance, EPA Office of Emergency Response and Remediatien (OERR)
distributes a set of spraadshest implementations of the model. The differences among these implementations is described in detail on the results page. Seyond
these differences the on-tne version includes a simplified uncertainly analysis the other Implementations lack.

" Click For an Example |

Enter Site Name {optionat): adult resident - Phase 11
Eater sample concentration, units and media type 835 gl - Ground Water -
What |s the depth of the scil gas sample or ground water table (for 7 melers -
ground water contamination)?(LT)
This value can change by +- 1 meters
What Is your contaminant of concem (COGC)? gamma-HCH {Lindane)
Whal type of building are you Invastigating at your site? Slab-on-Grade
What typo of scil is bencath tho bullding? Loam
What is the average solliground water temperatura? 85 Farenhsit
Chemical Propertiss
CAS Number 58895
Molecular Waight (MW} 290.83 [a/mole]
Henry's Law Constant et ground watey demperature {(H) $.08013057 Junitiess)
Fres-Air Diffusion Coefficient (Da) 1.420e-2  [em2is]
DHfusivity In Water (Dw) 7.540e-6  [omels)
Unit Risk Factor (URF) 3Me4  [(pg/md)]
Referance Concantration {RfC} 1.058-3 [mg/m?)
Soil Propertles
Taotal Porasity {n) 0.290 [unilless}
Unsalurated Zone Moisture Contant tow 0.061C Bast Estimate fligh 0.24¢ {unitloss]
6w} 0.148
Capiitary Zone Molsture Content at AIr-Entry Prassure 0382 {u¥ess)
(Bw,cap)
Height of Capillary Zone (C2Zh) 0.375 [m]
Soil-gas Flow Rate Into the Building {Qsoli} 5.00 [L/min]
Building Propertles
Alr Exchange Rate (Es) 0,280 [he1]
Building Mixing Height {HB} 244 {m)
8uilding Feotprint Area (FB) ) 1000 [m2}
Subsurface Foundation Area {AB) 106.0 [m2}

http://www.epa.gov/athens/learn2model/part-two/onsite/JnE_lite_forward.html LOIS 9/13/2011



EPA On-line Tools for Site Assessment Calculation | Ecosystems Research Division | US ... Page 2 of 2

Bullding Crack Ratie {n} 000038  [unilless)
Building Foundation Slab Thickness (Lerack) 0,160 [rm)
Expogure Paramaters
Exposure Duration for Carcinogans (EDe) 30 [years]
oxposure Fraquency for Carcinogens (EFc) 350 [daysiyear]
Averaging Time for Carcinogens {ATe) 70 [years)
Exposure Duratior: for Non-Carcinogens {EDac) Kl [vears)
Exposure Fraguency for Non-Cardnegens (EFnc) 365 [days/year]
Averaging Time for Non-Careinagens (ATnc) 30 vears]
{ CALCULATE RESULTS i
RESULTS
Unsatursted Zone Eikealive Ditfusion Goefticdant {Detf} 0.001503  [em2/s)
Unsangated + Caplllary Dffusion Guedfficient {OT 0001573  [omafs}
#if)
“A" Parameter 1.4068-4 Based on parameter analysis: Advection is
the dominant mechanism across foundation.
B Parameter 1376. Diffusion Ehrough soil ig the overall rate-
e limiting process for the subsurface to
C" Parameler 0.004918 indoor-air pathway.
Johngen & Eitinger Attenuation Factar (a) 1.367e-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
L ow Predictiont Hest Eslimate High Pradictien?
Indoor Air 130165 [upm3]|1.095e-6  [ppbu][1.490e-5  [uym3)1.254e-8  {ppbvji3.5B4e-5  {g/m33.015e-5  [ppby]
Concentration
Cancer Risk 1.9848-9 2.272e-9 5.464e-8
Hazard Quotient 1.23%e-5 1.41%e-5 3.413e-5
1 "Low Pradiction” concentration produced with BEST ESTIMATE moisture content and DEEPEST depth o
contarmination.
2 “High Prediction” concantration produced with HIGHEST moisture content and SHALLOWEST depth to
contaminstion.
CLEARALL |
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Screening Level implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Bachward Catoulation full uncerainty analysis
Concentration

Background

Migration of volatile chemicals from the subsurface into overlying buildings is called vapor intrusion (V). Volatila organic chemicals in contaminated soils or
groundwater can emit vapors, which may migrate through subsurface solls and may enter the indoor atr of overlying bulldings. Building depressurization may
cause thase vapors to enler the home through ¢racks in the foundation. Depressurization can be caused by a combination of wind effecls and stack effects,
which are the result of heating within the building and/or mechanical ventilation. In extreme cases, the vapers may accumulate in dwallings to levels that may
posa near-term safety hazards, such as expiosion, Typically, however, vapor concentrations are present at low levals, to which iong-term exposure may pose
incrensed risk for chronic heaith effacts.

This on-iing calculator Implements the Johnson and Eillnger (J&E)} {Johnson and Ettinger, 1981) simplifiad mode! to evaluate the vapor Intrusion pathway into
bulidings. This J&E model replicates the implementation that the US EPA Office of Sclid Waste and Emergency Response (OSWER) used in developing its
draft vapor ntrusien quidance, but includes a number of enhancements that are faclilated by web implementaiion: {srnparature dependence of Henry's Law
Constants and gaseous diffusivities, automaitic sensitivity analysis of certaln parameters, and others deserdbed on the backaround pagse,

The results you oblain from this OnSite implementation of the Johnson and Etlinger model may differ from other versions of the Johnson & Ettinger Model. In
addition to the OSWER implementation that was used for tha draRt vapor intrusion guidanca, EPA Office of Emergenty Response and Remediation (OERR)
distribules a sot of spreadsheet implamentations of the medal. The differences among these implemantatiens Is dascribad in detall on the resuits page, Beyond
ihese diffarances the on-line version includes a simplified uncartainty analysis the ethar implementations lack,

{  Click Foran Exampie |

Enter Site Name {oplional): adult resldent - Phase I
Enter sample concentraticn, units and media type £0436 Hg/L Ground Water -
What s the depth of the seil gas sample or ground water table {for 7 meters
ground water contamination)?2(LT1)
This value can changs by +/- ) 1 meters
What is your contaminant of cencem (COC)? Heptachlor
What type of bullding are you investigating at your site? Slab-on-Grade
What typs of scil Is benaath the building? Loam
What Is the averaga.seilfgroynd water tempergture? 55 Farenheit
Chorrtoal Propurtlus
CAS Number 75448
Molacutar Waight {MW) 37332 fg/mole]
IHenny's Lew Cionatant at ground watar temperaturg (H) 16.77650  junilleas)
Free-Alr Diffusion Coefficient (Da) 1120e-2  fom2ls)
Diffusivity in Watay {Dw) 5690e-6 [cmdfs]
Unit Risk Factor (URF) 13083 [{ppimd)-i]
feference Concentration {RFC) 17583 [mgim¥)
Soil Propertles
Tolal Porosity {m} 0.399 funitless}
Unsaturated Zone Moisture Conlant Low (L0610 Besl Eslimale High 0.240 [unitleas)
{Bw} 0.148
Capillary Zone Moiswre Content at Air-Entry Fressure 0.332 |unitiess)
{Bw,cap)
Height of Capillary Zone {CZn) 0.375 [
Soil-gas Flow Rate Inte the Building (Qisoit} 500 {Urvin]
Bullding Properties
Ajr Exchange Rate {ER) 0.250 {hr-1]
Building Mixing Height {He} 244 im}
Building Footprint Area (Fi) 1000 ime)
Subsurface Foundation Area (A8) 1080 {m2]
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Bullding Crack Ratio {n} 0.00038  [uniiess}
Building Foeundation Stab Thickness {L.crack} 0,100 [}
Exposure Parameters
Exposure Duration for Cascinegens (EDc} 30 fyears]
Expostre Frequeney for Carcinegens (EFs) 350 [daysfyaar]
Averaging Time for Carcinogens {ATc) 70 [years]
Exposure Duration for Non-Carcinogens (EQnc) 30 lyears)
Exposure Fraguency for Non-Carclnogens (EFac) 365 |days/year}
Averaging Time for Nen-Carcinogens {ATnc) 30 jvears}

{ CALCULATE RESULTS ]

RESULTS
ierit {Detf) 00007080 [cm?/s)
o Cpefficiant (DT 0.0001337 [cma/s]
oft}
"A" Parameter 1.1548-5 Baged on parameter amalysis: Advecticn 1s
the dominant mechaniam across foundation.
B" Paramster 2935, Piffusion through soil is the overall rate-
e meter 0.004918 i;zzzi?giirggizzaiér the subsurface to
Johnson & Ettinger Attenuation Factor () 1.192e-5
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Prediction?t [Best Estimate iHigh Prediction2
indoor Air 4.9430-4  [ug/imiF3.240e-8  ippbv)|8.71604  [g/m3E5.712e-5  ippbvi9.934e4  [ugm3]6.510e-5  [ppby}
Concantration
Cancer Risk 2.641e-7 4.6660-7 6.307e-7
Hazard Guotient 2.825e-4 4.981e-4 5.6766-4
t "Low Prediction” concentration prodiced with HIGHEST moisture content and DEEPEST depth to
contamination.
2 "High Prediction” concenération produced with LOWEST moisture content and SHALLOWEST dapth to

contaminatlon.
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Screening Level Implementation of the Johnson and Eftinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content}

Forward Calculation of Indoor Air Havkwerd Grlauiption fll uncerainty analysis
Concentration

Background

Migration of yolatile chemicals from the subsurface into overlying buildings is called vapor intrusion (VI). Volatie organic chemicals in contaminated soils or
groundwater can emit vapers, which may migrate through subsuriaca soils and may enter the indoor air of overlying buidings. Building depressusization may
cause thase vapors to entar the heme through cracks in the foundation. Depressunization can be caused by a comblnation of wind effects and stack effacts,
which are ihe result of heating within the budiding andfer mechanical ventilation. In extreme cases, the vapors may accumulate In dwelings 1o levels that may
pose near-term safely hazards, such as explosion. Typically, however, vapor concentrations are present at [ow levals, to which long-term exposure may pose

Increased risk for chironic health effects.

This on-line calculator implemaents the Johnson and Ettingsr (J&E} (Johrson and Ettinger, 1991) simplified model to evaluate the vapor intrusion pathway Into
bulldings. This J&E meded repli tha impl tation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in developing its
draft vapor intrusion auidance, but includes a number of enhancements that are facilitated by web implermentation: temperatura dapendence of Hanry's Law
Constants and gaseous diffusivities, autematic sensitivity analysis of ceriain parameters, and others describad f the background page,

Tha results you oblain frem this OnSite implementation of the Johnson and Ettinger model may differ from other versions of the Johnson & Ettinger Model. in
addilion to the OSWER implementation that was used for the draft vapor infrusion guidance, EPA Office of Emergency Response and Remediation {OERR)
distributes a set of spreadsheet implementations of the model. Tha differencas among these implementations is described in detall on the resuits 0age. Beyond
these differancas the onine version includes a simplified uncertainty analysis the other implementations lack,

{_Click Foran Example |

Enter Site Name {optional): adult resident - Phasa ||
Enter sample concentration, units and media type A11 ugil . Ground Waler -
What is the depth of the soll gas sample or ground water table {for 7 matars
ground watar centaminadion)?{LT)
This valua can change by +/- 1 meters -
What is your contaminant ¢f cencem (COCY? Dieldsin
What type of building are you [nvestigating at your site? Slab-on-Grage -
What type of coil i boneath the bullding? Loam
What is the gverage soii/ground water temparature? 55 Farenhgit
Chemical Propertiss
CAS Number 680571
Molecular Weight (M} 380.91 {gfmote]
Heny's Law Cotstatd 36 grownd waler teparatuie (H} 0.00010086 funillass]
Free-Air Diffusicn Ceefficlent (Da) 1.250¢-2  [cmfs)
Diffugivity in Water {Dw} 474088  [em2/s)
Unit Risk Factor {URF} 4.60e-3  [{peim3p1]
Referenca Concentration (RFC) 1.75¢-4 fmp/m?}
$oil Proparties
Total Porosity (n) 0.399 [unitiess)
Unsaturated Zone Moistare Cantant Low 0.0610 Best Estimate High &.240 [unilless]
{8w} 0.148
CapiBary Zuse Moislure Conlent al Air-Entry Pressuie ' 0.332 {unitiess]
(Gw.cap}
Height of Capitlary Zone (CZh) 0375 [m}
Soil-gas Flow Rate iato the Builsing {Qeeil) 500 [L/min}
Buliding Propsrties
Air Exchange Rate (EB} 0.250 {hrd]
Building Mixing Height {Hs} 244 im)
Bullkding Footprint Area {Fa) 100.0 [m?)
Subsurface Foundation Area (Ak} 106.0 [m2)
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Bufiding Crack Ratio () 000038  [unitless]
Building Foundation Slab Thickness {Lerack} 0,908 im]
Exposure Parameters
Exposure Duration for Carcinogens (EDc) 30 {yaars|
Exposure Frequancy for Carcinogens (EFs) 350 [daysiyaar]
Averaging Time for Carcinegens (ATs) 70 [yaars]
Expesure Duration for Non-Cazcinogens (EDnc) ae [years)
Exposura Fraquency for Nen-Carcinegens (EFne) 365 [daysiveart
Averaging Time for Non-Carcinogens (ATne} 30 [years]
1 CALCULATE RESULTS i
RESULTS
(L ffizisnt {Def) 0.001254 {cm2fs)
{insatu (BT 0.001312  [em2fs]
off)
A alef 1.172e-4  Based on paxameter analysis; Advection is
the dominant wmechanism across foundation.
B oter 1649, Diffusion through seil is the overall rate-
. 5004818 i:g\i;:?giirg;::::aiﬁ:r the subsurface to
Jehnson & Ettinger Attenuation Factor {a} 1.145e-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
tow Predictiont Best Esfimate High Prediction2
Indoor Air 1.2198-6  [ug/miy7.829e-8  [ppbv)[1.397e-6  [ug/m3)8.972e-8  ([ppbv)3.1516-6  [ugim3f2.024e-7  {ppbv)
Concentraion
Cancer Risk 2.304e-9 2.641e-9 5.9566-9
Hazard Quotient 6.0650-6 7.2820-6 1.8008-5
1 "Low Prediction” concentration produced with BEST ESTIMATE roisture content ang DEEPEST depth to
centarmination.
2"High Prediction* concentration produced with HIGHEST moisture content and SHALLOWEST depthte

contarnination,
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Screening Level Implementation of the Johnson and Ettinger Vapor intrusion iodel
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Backward Saioulaion ful uncertainty analysis
Concentration

Bagkground

Migration of volatile chemicals fram the subsurface into overlying buildings Is called vapor intrusion (V1) Volatile organic chemicats in contaminated soils or
groundwater can emil vapors, which may migrate through subsurface soils and may enter the indoor air of overlying buildings. Bullding depressurization may
cause thess vapars fo enter the home through cracks in the faundation, Depressurization can be caused by a combiration of wind effects and stack effects,
which are the resuit of heating within the building and/or mechanical ventilation. in extreme cases, the vapars may accumulate In dwellings to leveis that may
pose near-term safety hazards, such as explosion. Typicaly, however, vapor concentrations are presant at low levals, to which long-term exposure may pose
increased sk for chrenic health effects.

This on-line calculator implements the Johnsor and Ettinger (J&E) (Johnson and Etiinger, 1991) simplified mode! to evaluate the vaper intrusien pathway infe
bulldings. This J&E medel repliczles the implamentation thal the US EPA Office of Solld Waste and Emargency Response (OSWER) used in developing its
draft vapor intrusien quidance, but includes a number of anhancements that are facilitated by web inplementation: femperalure dependence of Henry's Lew
Constanls and gasecus diffusivilies, automalic sensitivity analysis of certain parameters, and others described on the hackground page.

The resuits you oblain from this OnSite implementation of the Johrson and Ettingar medel may differ from other versions of the Johnson & Etiinger Model. in
addilion to the OSWER implementation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation (OERR)
distributes a el of spreadsheet implementations of the model. The differences among these Implementatiens Is described in detall on the results page, Beyond
these differencas the on-line version Includes a simplified uncertainty analysis the other implementalions lack.

| Click Fer an Example |

Enter Site Name (optional): Iindustdal Worker - Phase [l
Enter sample concentration, units and media type 1.68 po/l Ground Waler - -
Whal Is the depth of the soif gas sample or ground waler table (for 7 melers
ground water contamination) (Lt}
This value can change by +/- 1 meters
Whnat is your contaminant of cencem {COC)? Vinyl chicride {(chloroethens)
What type of buliding mre you bsvesliyaling al your site? Yalb-en-Grade
What type of soil is beneath the building? Loarm
What is the average soll/ground water lemperature? 55 Farenheit
Chemical Properiios
CAS Number 75014
Molecular Weight {MW} 625 [g/mole}
Henry's |Law Canstant at ground waler lemperature {H) 08021316 unitleasi
Free-Alr Diffusion Cosfficient {Da) 0.1060 femels)
Diffusivity in Weter {Dw} 1,230e-5  {em2/s)
Uil Risk Facigr (URF} 8,808.0 {(pomyt)
Refersnce Concentraiion (RIC) 0.100 img/m?3]
Soll Properties
Total PorosRy (n) 0,299 [nitiuss]
Unsaturated Zone Moisture Conlent Low 0.0690 Best Eslimate High 0.240 Junitless]
{6w) 0.148
Capillary Zone Moisture Content at Alr-Entry Pressure 0.332 [uritiass]
{Bw.cap}
Height of Capillary Zene (CZn} 0.315 {m]
Seil-gas Flow Rate inta the Building (Qson) 5.00 [Lfmin]
Building Propertles
Air Exchange Rate {Es) 0,250 [hr1)
Bullding Mixing Height {Hs) 244 {m]
Bullging Feotprint Area (FB) 1000 im2)
Subsurface Foundation Area {Ag) 1060 {m2)

http://www.epa.gov/athens/learn2model/part-two/onsite/InE_lite_forward.html é O 9/13/2011



EPA On-line Tools for Site Assessment Calculation | Ecosystems Research Division | US ... Page 2 of 2

Buiiding Crack Ratio {n} 0.00038  [unitess)
Bullding Foundation Slab Thickness (Lcrack) 0.100 [m]
Expesure Parameters
Exposure Duration fer Carcinogens {EDc) 25 [years]
Exposure Fraguency for Carcinogens (EFc} 250 [days/year]
Averaging Time for Carcinogens {ATc) 70 {yenrs}
Exposure Duration for Non-Carcinogens (EDnc) 25 [vears}
Exposure Fraquancy for Non-Carcinogens (EFnc) 280 [daystyear)
Averaging Time for Non-Carcinogens (ATnc} 25 [years]
| CALCULATE RESULTS }
RESULTS .
Unsaturated Zone Effective Riffuslon Cosfficlent (Pett) 0008672  [cma/s)
I + Capi b} flact) siop Gosfficignt (DY 0001286  {cma/s}
off)
"&" Parg 1.152e-4 Based on parameter analysis: Advection is
the dominant mechanism across foundation,
"B er 30,4 piffusion through soil is the overall rate-
agh p o 0.004848 i!tg;;:?gigrg:tz::aj?r the subsurface to
slohnson & Ettinger Attenuation Fastor (o) f.126e-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
iLow Pradictiont Best Estimate High Prediction?
Indoor Air 008513 [ug/m3y0.03372  [ppbwji0.1517 [pg/m3}0.05639 lppbv§0.1729 [ugfm3]0.06757  [ppby]
Concentration
Cancer Risk 1.8648.7 3.266e-7 3721e-7
Hazard Quotiend 5.8990-4 0.001039 0.001184
1 "Low Prediction” concentralion produced with HIGREST moistare content and DEEPEST depth to
contamination.
2 "High Prediclion” concentration produced with LOWEST moisture content and SHALLOWEST depth ie

contamination.
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Screening Level Implementation of the Johnson and Eitinger Vapor Intrusion Model
with two vatiable/uncertain parameters (source depth, moisture content)

Forward Calcuiation of Indoor Alr faskwant Calculation fulf ancedainty analvsis
Concentration

Background

Migration of volalile chemicals from the subsurface into ovarlying buildings Is calied vapor intrusion (V1). Volatile organic chemicals in centaminated s0ils 6r
groundwater can emit vapors, which may migrate through subsurfaca soils and may enter the indaor air of overlying buildings. Bullding depressurization may
cause these vapors 1o entar the home through cracks in the foundation. Depressurization can be caused by a combination of wind effects and stack effects,
which zre the rasult of heating within the building and/or mechanical ventilation, In extremse cases, the vapors may accumulate In dwellings to levels that may
pose near-term salaty hazards, such as explosion. Typically, however, vaper concentrations are prasent at low levels, 1o which long-term exposure may pose
increased risk for chronic healtk effects,

Thig on-line caleulalor implements the Johnson and Ettinger (JAE} {Johnson and Eltinger, 1991) simplified model to evaluata the vapor intrusion pathway inta
buildings. This J&& modal repli the impl tier: that the LS EPA Office of Solld \Waste and Emergency Response {OSWER} used in doveloping its
draft yapor intrusion guidanca, but includes a number of enhancements that are facifitated by web implemeniation: iemperature dependence of Henry's Law
Conslants end gaseous diffusivities, aufomatic sensilivity analysis of certain paramaters, and others describsd on the background page.

Tha rasults you obtain from this OnSite implementation of the Johnson and Ettingar modet may diffar from other versians of the Johnsen & Etiinger Madel. o
addition 1o the OSWER implsmentation that was used for the draft vapor intrusion guldance, EPA Office of Emergency Response and Remadiation (OERR)
distributes a se1 of spreadsheet implementatlons of the model. The differences among thase impismentaticns Is described In detall on the resulls page. Beyond
these differences the en-ling version includes a simplifiad uncertainty analysis the other implementations lack.

[ Click For an Example |

Enler Site Name {opticnal): Industrial Worker - phase il
Enter sampie concentration, unils and medie typs 1.01e-1 pgi. Ground Water -
What is the depth of the soil gas sample or ground water table {for 7 maters
ground waler contamination) (L T)
This valua can change by +/- 1 meters
Whal is your conlaminant of concam (COC)? alpha-HCH (alpha-BHC)
What type of building ate you Invesugating at your site? $Slab-on-Grade
What type of soil is beneath the bullding? Loam
What is the average soiground water temparaiure? 55 Farenhait
Chemical Properties
CAS Number 319846
Mofecular Weight (WA} 290.83 [g/mele]
Honry's Law Gonstant at ground water temperature {H} 0.000098886 [unitiess)
Free-Air Diffusion Coefficient {Da} 1.420e-2  [om2fs)
Diffusivity in Water (Dw) 7.340e-6  [om2/s]
Unit Risk Faclor {URF} 1.80e.3  [(pgfmdy1}
Relerence Concentration (RIC) 0. [mgdmdy
Soll Proparties
| otal Porosity {n} U449 {unltess)
Unsaluraled Zone Molsture Content Low0.0610 Best Eslimate High 0.240 [unitless]
{8w} 0.148
Capiliary Zone Moisture Content at Alr-Enfry Pressure £.332 junitless)
{Bw.cap)
Height of Capillary Zene (CZh) 0375 [m}
Soil-gas Flow Rate Into the Buiiding (Qsoil} 5.00 [L4min]
Bullding Propertles
Alr Exchange Rate {Es} 0.250 {hr-1]
Building Mixing Height (He} 2.44 [m}
Buliding Footprint Area {Fa) 100.0 [m2}
Subsurface Foundation Area (AB) 1069 [m2}
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Bullding Grack Ratio {n} 000038  {unilless]
Ruilding Foundation Slab Thickness (Lerack) 0.100 {ml
Exposure Parameters
Exposure Duration for Carcinogens (Ebx) 25 [vears)
Exposure Frequency for Carcinogens (EFc) 250 [daysiyear]
Averaging Time for Carcinogans {(ATc) 70 {years]
Exposurs Duration for Nen-Carcirogens {EBne) 25 [years}
Expaosure Frequancy for Non-Carcinogens {EFnc) - 250 {daysiyear}
Avaraging Time for Non-Carcinogens (ATne) 25 [years]
[T CALCULATE RESULTS |
RESULTS
Unsaturated Zone Effective Diffusion Coafficient (Defr} 0.001698  femafs)
Unsalurated + Caplllasy Zone Effectiva Diffusion Coefficent (DT 0001780 fomi/s]
off)
“A" Para 1.591e-4 Bagsed on parameter analysis: Advection is
the dominant mechanism across foundation.
“B" Paramater 1218. Diffusion through soil is the overall rate-
wn limiting process for the subsurface to
C" Paramater 0004918 yoacer-mir pathway.
Johnson & Ettinger Attanuation Factor () 1.541e-4
INDOOR AIR RESULTS FOR GROLND WATER SAMPLE DATA
L.ow Prediction? Best Estimale High Prediction2
Indoor Air 134466 [ugims)1.13%e-7  {ppbvi|1.5380-8  [pm3)1.265e-7  [pphvi4.188e-6  [po/mi)3.523e7  [ppby]
Loncentration
Cancar Risk 5,918e-10 §,776e-10 1.844e-9
Hazard Quolient 14 0. 0.
1 "Low Prediction” concentration produced with BEST ESTIMATE molsture content and DEEPEST depth to
contamination,
2 "High Pradiction” concentration praduced wit HIGHEST molsture content and SHALLOWEST depih to
contamination.
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calcutation of Indoor Air Backwand Caiculation full unceriainty analysls
Concentration

Background
Migration of velatile chemicais from the subsurfaca into averlying buildings is called vapor intrusion (V). Volatite organic chemicals in contaminated $0ils or

groundwater can emit vapors, which may migrate through subsurface soils and may enter tha indoor air of overlying buitdings. Building depressurization may
cause {hese vapors to enter ths home through cracks in the foundation. Depressurization can be caused by 8 combination of wind effects and stack effects,
which are the result of heating within the buitding and/or mechanical ventilation. ln extrema casas, the vapors may accumulate in dwellings to levels that may
pose near-term safety hazards, such as explosion. Typically, howaver, vapor concentratiens are present at low levels, to which long-term exposure may pose
increased risk for chronic health effects.

This on-line catculator implements the Johnson and Ettinger (J&E) (Johnson and Etlinger, 1991} simplified model lo evaluate the vapor intrusion pathway Into
bulldings. This JAE modal replicates the implementation that the US EPA Office of Solid Waste and Emergancy Responsa (OSWER} used in developing its
draft vagor intrysion guidange, but includes a number of enhancements thal are facilitated by wab Implementatien: ternperature dependence of Henry's Law
Constarts and gaseous diffusivities, automalic sensitivity analysls of cerlain parametfers, and others deserbed on the baskaround page,

Tha results you obtain from this OnSite implemantation of the Johnson and Etlinger modet may differ from other versions of the Johnsen & Ettinger Model. In
addition to the OSWER implementation that was used for the drafl vapor intrusien guidance, EPA Office of Emergency Respense and Remadiation {(OERR)
distributes a set of spreadsheet implementations of the model, The differances among these implementations is described In dalail on the resulls page. Beyond
these differences the on-line version includes a simplified uncertainty enalysis the other implementations fack,

[ Click For an Examgls |

Enter Site Name (optianal): Industrial Worker - phase il
Enler sample concensration, units and media type 835 HG/L ‘ Ground Water -
What is the depth of the scil gas sample or ground walter table (for 7 meters
ground water contamination)?(LT)
This value ¢an changa by +/- 1 meters
Whatis your conlaminant of cancem (COC)? gamma-HCH (Lindane)
What type of building sre you investigating al your site? Slab-on-Grade
What type of soil is benaath the building? Loam
What is the average soil/ground waler temperalre? 55 Faranhait
Chemical Proporties
CAS Number 58699
Motecular Weight (MW} 290.83 {p/maole]
Henry's Law Censtant at ground water tempareture (H} 0.00013057 [unidess}
Free-Ajr Diffusion Coefficlent (Da) 142082  [cmafs)
Diffusivity in Water {Dw) 7.3408-6  [cmfs]
Unit sk Factor {URF) A.71e4 [{pg/m3)-1]
Refarance Concentralion (RIC) 1.05e-3 [mgfm3]
Soil Properties
Total Porosity (i} 0,325 [unitloos]
Unsaturated Zona Moisture Conlent Low 0.0610 Best Estimats High 0.240 |unltiess)
{Bw} 0.148
Capliary Zone Molsture Content at Ai-Entry Pressure 0.332 [unitless]
{Bw,cap)
Helght of Capikary Zone (CZr} 0.375 [m]
Soll-gas Flow Rate into the Building {Qeoit} 5.00 {L/min]
Bullding Properties
Air £xchange Rats {Es} 0.250 [hr1]
Building Mixing Haight (HB) 2.44 [r)
Building Feotprint Area {FB) 1000 [ma2}
Supsurface Foundation Area (As) 106.0 [m2}
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Builging Crack Ratio {n) 0.00038  junillessi
Builging Foundation Slab Thickness {Lerack) 0,100 Im]
Exposure Parameters
Exposure Duration for Carcinogens (ED¢) 25 [years]
Exposure Frequancy for Carcinogens (EFc) 250 [days/year]
Averaging Tima for Carcinogens (ATe) 70 {years)
Exposure Duratlon for Non-Carcinegens (EDnc) 25 [years}
Exposure Frequency for Non-Carcinogens {EFns) 250 [days!year)
Averaging Time for Nan-Carcinogens {ATnc} 25 [years]
[ CALCULATERESULTS ]
RESULTS
Unsaturated Zora Eflective Diffusion Coefficdart (Datt) 0.001503  foma/s]
Unsaturated + Capillary Zone Effective Diffusion Coefficient (DT £.001573  [om2fs]
i)
nA 1.4060-4 Based on parameter analysis: Advection is
the domipant mechanism across foundation.
"B" Parareter 1376, piffusion through aoil is the overall rate-
o limiting process for the subsurface to
¢’ Pamamster 0.004918 indocr-air pathway.
Johnson & Eftinger Attenuation Facter (a) 1.367e-4
NDOGOR AIR RESULTS FOR GROUNE WATER SAMPLE DATA
k.ow Prediction? Best Estimate High Prediction2
Indoor Air 1.3%8-5 thg/m?) 1.005e-6  [ppbv]|1.480a-5  [up/m241.254e-8  [opbv)3.5846-5  [ug/im3)3.018e-6  [ppbvi
Coneesalration
Cancar Risk 1.1812-8 1.3638-¢ 3.252e-9
Hazard Quotient 8.488e-6 9.7220-6 2.338e-5
1" ow Prediction” concentration producad with BEST ESTIMATE moisture content and DEEPEST depth to
contamination.
2 "High Prediction” canceniration praduced with HIGHEST moislure content ang SHALLOWEST depth to
centamination.
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Screening Level implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calcufation of Indoor Air Baciward Galowation ull uncertainty analysis
Concentration

Background

Migration of volatite chemicals from $he subsurface inlo everying bulldings Is called vaper Intrusion (Vi). Volatile organic chemicals in centaninated soils or
groundwater can emit vapors, which may migrate through subsurface scils and may enter the indoor &ir of overying buildings. Building depressurizalion may
cause these vapors to anter e home through cracks in the foundatien, Depressurization ¢an be caused by & combination of wind effects and stack effects,
which are the rasult of heating within the building and/er mecharnical ventitation. In extreme cases, the vepers may accumulate & dwallings to fevels that may
pose near-term safely hazards, such as explosion. Typically, however, vapor concentrations ara present at low levals, to which long-term expostire may pose

Increased fisk for chrenic healih effects.

This on-ine caiculator implemenits the Joknson and Ettinger (JAE} {Johnsen and Eftinger, 1991) simplified model 0 evaluate the vapor intrusion pathway into
buiidings. This J&E mode! replicates the implementation that the US EPA Office of Sclid Waste end Emergency Response {OSWER) used ir developing ils
drak vagorinirusion quidanca, but includes a number of enhancements that are factitated by web mplementation: temperature dependance of Henry's Law
Constants and gaseous diffusivities, automatic sensitivity enalysis of certain parameters, and others described on the backaround page.

The rasults you obtain frem this OnSite implemantation of the Johnsen and Ettinger medaet may differ from other varsions of the Johnson & Etlinger Model. In
addition 1o the OSWER implementation that was used for the draft vaper Intrusion guidance, EPA Office of Emergency Response and Remediation (CERR)
distributes a set of spreadshest implamentations of the madel. The differances among these implementations Is described In detal on the resuits page. Bayond
these differences the on-line version includes a simplified uncertainty analysis the other implementations fack.

[ Click For an Exampia |

Enter Site Name (optional): Industrial Worker - phase I}
Enter sample concentration, units and meadia fype 4,36e-3 peh : Ground Water -
What is the depth of the soif gas sample or ground water tabla {for 7 melers
ground water contamination) ML)
This value can change by +/- k| meders
What is your eentaminant of cencern {COC)? Heptachlor
What type of buikling ara you investigaling at your site? Slab-on-Grade
What fvpe of soil is beneath the building? Loam
What is the average seiliground water temperalure? 55 Farenhgit -
Cheminal Propactias
CAS Number 76448
Molecutar Weight (MW} 37332 g/mole]
Henry's Law Constand at greund watar tamparature (H) 1677690 [unittess}
Freo-Alr Diffusien Coefficient {Da) 1.120e-2  [cm?/s)
Diffustvity in Water {Pw} 6.650e-6  [om?s)
Unit Rlsk Faelor {URF} 13083 {{pg/m3)1]
Reference Concentration (RfG) 17563 [mg/m?3)
Soll Propertlos
Total Porvsity {r) 0.399 funiliess}
Unsaturated Zone Moisture Content Low 0.0610 Best Estimate High 0.240 {unitless}
{8w) 0,148
Capillary Zone Moisture Content at Alr-Entry Pressure (337 {unittess}
{Bwicap)
Height of Capillary Zone (CZn) 0.375 [m]
Sail-gas Flow Rate Into the Bullding {Qsoi) 5.00 [Limin]
Buitding Preperties
Air Exchange Rate (Eg) 0.250 {he-1)
Buiiding Mixing Height (Hs} 2.44 m)
Buikding Footpiint Area (Fa) 100.0 2}
Subsurface Foundation Area {AB) 106.0 [m2}
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Bullding Crack Ratio (n} 000038  funilless]
Buliding Feundation Slab Thicknass {Lerack) 0.100 [mj
Exposure Paramaters
Exposure Duratian for Carcinogens (EDc} 25 [years]
Exposure Frequency for Carcinogens {EFc) 250 [daysfysar]
Averaging Time for Carcinogens (ATc} 70 [years]
Exposure Duration fer Non-Carciacgens (EDnc) 25 [years]
Exposure Frequency for Non-Carcinogens (EFnc) 250 [daysiyear]
Averaging Time for Non-Carcinogens (ATnc) 25 [years]
{ CALCULATE RESULTS |
RESLULTS
Unsalurated Zone Effective Diffusion Coetficient (Detr} 0.6007050 [om?2/s]
Unsalurated + Capiliary Zore Effsclive Diffusion Coefficient (DT 00001337 [omifs)
off)
A" P, g 1.1840-5 Based on parameter analygis: Advection is
. the dominant mechanism across foundaticn,
L 2036. Diffusion through soil is the overall rate-
e limiting progess for the subsurface to
¢! Parameter B.OD49T8  na00r-air pachway.
Johnson & Ettinger Attenuation Factor (o} 1.192e-5
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Pradiclion |Bes| Estimate }-l{’gh Pradiclion2
tndoor Air 4.943e4  [g/m3f3.2408-5 [pphvﬂ8.716a-4 {Hp/m3E5712e-5  [ppbv]i9.934e4  [ug/m?)8.5100-5  [ppby]
Cancentration
Cancer Risk 1.572e-7 2.772e-7 3.169e-7
Hazard Quotiant . 193584 3.41te-4 3.888e-4
1 “Low Prediction” concentration produced with HIGHEST moisture content and PEEPEST depth 1o
contamination.
2 "High Pradiction concentration produced with LOWEST maisture content and SHALLOWEST depth lo
coptamination,
CLEAR ALL
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Eorward Calculation of Indoor Air
Concentration

Background
Migsation of volatile chemicals from the subsurface Into overlying bulidings Js catled vapor intrusion (V). Volalile organic chemicals in contaminated soils or

groundwater can emit vapars, which may migrats through subsurface soils and may enter the indoor air of ovestying buildings. Building depressurization may
cause these vapors to enter the home threugh cracks in the foundetion. Depressunization san e causad by a combination of wind effects and stack effects,
which are the result of heating within the bullding and/or mechanical verglaticn. In extreme cases. the vapors may accumulate in dweltings to levels that may
pose near-term safaty hazards, such as explosion. Typically, however, vapor concentrations are prasent at low levels, to which long-temn exposure may pose
ingreased risk for chronic healh affects.

This on-line catculater implements the Johnsen and Eltinger {J&E) (Johnson and Ettinger, 1881} simplified mode fo evaluale the vapor intrusion pathway inte
bildings. This JAE mode! replicates tha implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in developing its
draft vagor intrusion guidanca, but includes a number of anhancemens that are faciiitated by web mplementatﬁon tamperature depandence of Henry's Law
Constants and gaseous diffusivities, automatic sensitivity analysis of certain paramaters, and others described on the background page.

Tha results you obtain from this OnSite implementation: of the Johnsan and Etlinges mode! imay differ from other varsions of the Johnson & Ettinger Medel. In
addition to the OSWER impiementation that was used for the draft vapar intrusion guidance, EPA Qffice of Emergency Response and Remadiation {OERR)
dislibutes a set of spreadsheet implementations of the modal. The differences among thess Implementations is described in detail on the resuits page. Beyond
these diffarences the an-line version includes a simplified uncartainty analysis the other implementations lack.

[ Click Foran Example |

Enler Sile Name (optional); industral Worker - phase |l
Enter sample concentration, units and media typa 291e-1 waft . Ground Waler -
what is the depth of the soit gas sample or ground water table (for 7 maters
ground water contamination)?{LT)
This vaiue can change by +/- 1 meters
What is your conlaminant of cancem (COC)? alpha-HCH {aipha-BHC) : N
What type of bullding aro you Investigating at your sie? Siab-on-Grade
What typa of soit |s bereath lha building? L.oam
What is the ayprags soliground water tamperature?. 55 Farenheit
Chemiczl Properties
CAS Number 319846
Molecular Weight {MW) 200,83 {uirmole)
Henry's Law Constant at ground water temperalure (H) 0,00009886 {unitiass]
Free-Air Diffusion Cosfficient {Da) 1420e-2  [em2is)
Diffusivity In Water {Dw} 7.3408-6  [em2ss]
Unit Risk Factor {URF} 18083 [{ug/m3y1]
Referance Goncentration {RIC) 0. [mg/m3)]
Soil Properties
Total Porosity {n} 0.300 {unitlooo}
Unsaturated Zone Moisture Content Low 0.0610 Bast Estimate High 0.240 {unitiess]
(Bw) 0148
Capillary Zone Molstura Conterd at Air-Entry Pressure 0332 {unitless]
{Bwieap)
Haight of Capillary Zene (CZn} 03715 [m]
Sall-gas Flow Rale Into the Buiiding (Qson) 5.00 [L/mia)
Bullding Properties
Adr Exchange Rate {Eg}) 0.250 thrt)
Buliding Mixing Height {HB) 2.44 fm)
Building Footprint Area (Fg) 100.0 [m2]
Subsurface Foundation Araa {AB} 106.0 [m2}
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Building Crack Ratio (n} 0.00038  [unitiess]
Building Foundation Siab Thickness (Leeack) 0.100 [m
Exposure Parameters
Exposure Duration for Carcinogens (EDc) 25 [yaars]
Exposure Fraquency for Carcinogens (EFc) 250 [days/yaar}
Averaging Time for Carcinogens (AT} 70 fyaars]
Exposure Duration for Non-Carcinagens {EDnc) 25 [vears)
Expesure Fraquency for Non-Cascinogens {EFnc) 260 |days/yaar]
Averaging Time for Non-Carcinogans {ATnc) 26 {years]
{ T CALCULATERESULTS '}
RESULTS
Unsalurated Zone Effective Diffusion Coefflicient (Petr} 0.001699  [om2/s]
Insaturated + Capillary Zone Effective Diffusion Coafficient (DT 0.004780  [ema/s]
&)
A" Parameler {.591¢-4 Baged on parameter analysis: Advection i
the dominant mechanism across foundation.
“B" Parameter 1218. Diffusion through soil ig the overall rate-
¢ Parama 0004918 ﬁg\;gggigrgsﬁﬁzaﬁc‘:r the subsurface to
Johnson & Ettinger Aftenuation Factor (e) 1.847e-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA,
k ow Predictiont Best Estimate High Prediction2
Indaor Air 387288  [up/m3y3.257e-7  [ppbu{4.434e-6  [uym?[3.7306-7  [ppbv}1.207eS  [ugim3y1.015e-6  fppby
Cancentration
Cancer Risk 1.7056-9 1.8528-8 £.313e-9
Hazard Quotient 0. 0. 0.
1 "Low Prediction” concentration produced with BEST ESTIMATE moislure content ang DEEPEST depth to
conlamination.
2 “High Prediction® concentration produced with HIGHEST moisture content and SHALLOWEST depth to

contamination,
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

aEon full uncerfalnty analysis

Forward Calculation of Indoor Air fackward Gl
Concentration

Background

Migration of volatile chemicals from the subsurface into cverlying bulldings is called vapor intrusion (VI}. Volatils organic chemicals in contaminaled solis or
groundwater can emit vapors, which may migrate through subsurface soils and may enter the lndoor air of ovarlying buildings. Building depressurization may
cause these vapers Lo enler the home through cracks in the foundation, Depressurization can be caused by a combination of wind effacts and stack sffects,
which are the result of heating within the building andfor machanical ventifation, In extrema ¢cases, the vapers may accumulate in dwellings to levels that may
pose near-term safety hazards, such as explosion. Typlcally, however, vapor cancantralions are present at low favels, to which long-term exposure may pese
Increased risk for chronic health effests,

This on-line calculator implements the Johnson and Ettnger (JAE) (Jehnsor and Etinger, 1994) simplified model to svaluate the vapor intrusion pathway inte
buildings. This JAE model raplicates the implementation that the US EPA Office of Solig Waste and Emergency Response (OSWER) used in developing its
draft vapor intrusion guidance, but incldes a number of enhancements thal are facllitated by web implementation: temparature dependence of Heney's Law
Constants and gaseous diffusivilies, automalic sensifivity analysis of certain parameters, and others descibed on ihe hackaround page

The resulls you cblain from this OnSile implernentation of the Johnson and Ettinger model may differ from other varsions of the Johnsen & Ettinger Model. in
addition to the QSWER implermnsnialion that was used for the draft vapor intruslen guidance, EPA Offica of Emergency Response and Remedialion {OERR)
distributes a set of spreadshest implementations of the model. The differances ameng these implementations is daseribed in detail an the results psga. Beyond
these differsnces the on-ina versien includes a simplifisd uncertainty analysis the other implementations fack,

[ Click For an Example |

Enter Site Name {optional): Industriat Worker - phase If
Enter sample concentration, units and madia type 2.95e-1 V1 . Ground Water
What is the depth of the scil gas sample or ground water table {for 7 meters
grourdd water contamination)?(LT)
This value ¢can change by +- 1 meters -
What is your contaminant of concern {COC)? elpha-HCH (alpha-BHC)
What typa of building are you investigating at your site? Siab-on-Grade
What fypa of 50il is beneath the bullding? Loam
What is the average solfaround water iemperature? : 55 Farenhait
Chemical Properties
CAS Number 319846
Motecular Weight (M) 290.83 {o/mole]
Henry's Law Constant at ground waler temperature (H} 0.00005886 [unifless)
Free-Alr Diffusion Coeflicient (Da) 1.4208-2 [emifs)
Diffusivity in Water (Ow} T.340e-6  [cma/s)
Unit Risk actor (UERF) 1.808-3 [(ng/m2y 1}
Reforance Concantration (RC} 0. [mg/m3}
Soil Proparties
Totat Porosity (n} 0.399 [unitisss]
Unsalurated Zone Moisture Content Low 0.0610 Best Estimate High 0,240 [unitless]
(8w} 0.148
Capillary Zone Moisture Content at Air-Entry Pressure 0.332 {unitless)
{Bw,cap)
Height of Capillary Zone {GZh} 0.375 [m}
Soii-gas Flow Rate Into the Buliding {Qson) 5.00 [Limin)
Buliding Propertles
Air Exchange Rale (Eg) 6,250 [hr-1]
Buitding Mixing Height (Ha) 244 [mj
Buliding Foolprind Area {Fa) 100.0 [m2]
Subsurface Foundation Area {AB) 106.0 {m2]
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Buliding Crack Ratio {n) 0.00038  {unifiess]
Building Foundation Slab Thickness (Lerack} 0.100 [
Exposurs Parameters
- Exposure Duration for Carcinegens (EDe) 25 [years}
Exposure Frequeney for Carcinogens {EFe) 260 {daysiyaar]
Averaging Time for Carcinogens {ATc) 70 [years]
Exposure Duration fer Non-Carcinogens (ECne) 25 [years)
Exposura Fraguency for Non-Careinogens {EFnc} 250 |dayslyear]
Avaraging Tima for Non-Carcinogens {ATnc} 25 fyears}
[ CALCULATE RESULTS ]
RESULTS
Unsaturated Zone Effective Diffusion Goefficient {Derr) 0.061659  emafs]
Unsaturated + Capiilary Zone Effective Diffssion Coefficient (DT C.001780 [omifs)
aff}
A" Pal s 1.591e-4 Baged on parameter analysis: hdvection ig
e the dominant mechanism across foundation.
1218, Diffusion through soil is the overall rate-
e limiting process for the subsurface Lo
& Parameler 0.004918 indcor-air pathway.
Johnson & Ettinger Attenuatlon Factor {a} 1.5478-4
INDCOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
fLow Predictiont IBest Estimate iHigh Pradiction2
tndoor Alr 3.93%e-5  [up/mif3.313e-7  [ophv]|4.8100-6  [gm3)3.794e-7  [ppbv]i1.227e5  Iug/m3}1.033e-8  [ppby]
Concentration
Cancer Risk 1.734e-9 1.8860.9 5.405e-8
Hazard Quotient 0. 0. a.
1 “Low Prediction* concentration producad with BEST ESTIMATE moisture content and DEEPEST depth to
contamination.
2 "High Prediction” concentration produced with HIGHEST moisture content and SHALLOWEST depth to
centamination.
{ CLEARALL
{ FORMAT REPORT FOR PRINTER 1
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variablefuncertain parameters (source depth, moisture content)

Forward Caiculation of Indoor Air fackward Saloulation full uncertainty analysis
Concentration

Background

Migration of volatile chemicals from the subsurface into overlying buildings is callad vapor intrusion (V). Volatile organie chemicals in cortaminated soits or
groundwater can emit vapors, which may reigrate through subsurface sofls and may enter the indoor air of overlying buildings. Building depressurization may
cause thess vapors to enter te home through cracks in the foundation, Dapressurization can be caused by a combination of wind effects and stack effects,
which are the result of healing within the buitding and/or mechanical ventilation. In extreme cases, the vapers may accumulate in dwalings 10 Javels that may
pose near-term safaty hazards, such as explosion. Typicaily. however, vapor concentrations are present at low Jevels, to which long-tam exposure may pose

incressed risk for chronic health effecis,

This on-line calculator implemants the Johnsen and Elinger (J&E) (Johnson and Etlinger, 1991} simplified modei fo avaluate the vapor infrugion pathway inte
buildings. This J&E model replicates the implementation that the US EPA Office of Solid Waste and Emergency Response {OBWER) used in devaloping its
dral vapor intrusicn guidancs. but inciudes a number of enhancements that are facilitated by web implementation: temperature depandence of Henry's Law
Constants and gaseous diffusivities, sutomatic sensitivity analysis of certain paramaters, and others describec on the background page.

The fesuits you obiain from this OnSite implementation of the Johnson and Ettingar mode! may differ from othar versions of tha Johnson & Eténger Model. in
addition to the OSWER implementation that was used for the draft vepor intrusion guidance, EPA Office of Emergancy Response and Remediation (OERR)
distsibules a set of spreadsheet implementations of the mode!, The differences among these implementations is describad in detall on the resulis page. Beyond
these differences the on-ine version includes a simplifiad uncerlainty analysis the other implementations fack.

[ Ciick For an Example |

Enter Site Name {optional): Industrial Worker - phase Il
Enler sample concentration, units and media type 1.41e-1 pgf . Ground Water -
What is the depth of the soil gas sampile or ground water table (for 7 meters -
greund water contamination) MLT)
This value can change by +/- 1 meters
What is your contaminant of concem (CQC)? Dieldrin
What type of building are you ir igating at your site? Slab-on-Grade -
What type of soll is beneath the bullding? Loam
What is the pyerage sollfgroucd water temperature? 85 - Farenheit
Chemical Propertios
CAS Number 60571
Molecular Weight (MW} 380.9H1 [g/mole]
Henry's Law Congtant at ground water temperalura (H) £.00010985 [unitiess)
Free-Air Diffusion Coefficient {Da} 1.2508-2  [emifs]
Diffusivity in Water {Dw) 4,7408-6  [cm2/s]
dUnit Risk Factor {URT) 4.608.3 {(pgfm3)-1;
Refarance Concantration (RfC) 1.750-4 {mgim3)
Soll Propertles
Tolal Porasily {n) 0.098 {upitiaas)
Unsaturated Zone Molsture Content Low 0.0610 Best Estimale High 0.240 [unitfess)
{8w) 0.148
Capilary Zona Molsture Content at Air-Entry Pressure 0.332 [unitiess]
{Bw,cep}
Height of Gapillary Zons (CZh) 0.375 [m)
Soil-gas Flow Rate Inte the Buiiding (Qseit} 500 [Lming
Building Propsriies
Air Exchange Rate (EB) 0.250 [hr-1]
Buiiding Mixing Height {(HB) 244 [m)
Building Foatprint Asea {FE) 100.0 [re?]
Subsurface Feundation Area (AB) 106.0 [mj
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Building Crack Ralio (q} 0.00038  [unitiess]
Building Foundation Slab Thickness (Lerack) 0.100 [
Exposure Parameters
Exposura Duratien for Carcinogens (EDc} 25 [years)
Exposure Frequency for Garginogens {EFc) 280 {daysiyear]
Averaging Time for Carcinogens {(ATc} 70 [years]
Exposure Duration fer Non-Carcinogens {(EDnc) 25 [years)
Exposure Fraquensy fer Non-Carcinagens (EFnc) 250 [daysiyear]
Averaging Time for Non-Carcinegens (ATnc) 25 {yoars}
{ CALCUGEATERESULTS )
RESULTS
Unsaturated Zone Effective Diffusion Coefficiant (Det) 0001254 [cm?/s]
Unsafyrated + Capillary Zong Effective Diffusion Goefficient (DT 0.001312  [oma/s)
et} :
"A" Paramaler 1.972a-4 Baged on parameter analysis:; Advection is
the deminant mechanism across foundation.
"B" Parameler 1649. Diffusion through soil is the overall rate-
. me 0.004918 iig;zi?glgr;::;:as?r the subsur.:face to
Johnson & Ettinger Attenuation Factor (a) 1.145e-4
INDOGR AIR RESULTS FOR GROUND WATER SAMPLE DATA
lLow Prediction? [Best Estimate iHigh Prediction2
Indaor Adr 1.219e-6  [ugm3y7.820e-8 [ppbvi)1.3970-6  [upimdFB.972e-8  [pphv}3.15%e-6 [pg,‘ma{ 2.024e-7  [pphv)
Concentration
Cancer Rlsk 1.372e.8 1.5726-9 3.5456-9
Hazerd Quotient 4.771e-8 5.467e-6 1.2338-5
1 "_ow Prediction” concentration produced with BEST ESTIMATE moisture content and DEEPEST depth to
contamination.
% "High Prediction” cancentration produced with HIGHEST molsture content and SHALLOWEST depth to

contarination.
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Screening Level Implementation of the Johnson and Ettinger Vapor intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air saciward Cakuiation full uncertainty analysis
Concentration

Background

Migeatlon of volatile chemicals from the subsurface into overying buildings is called vapor intrusion {\1}. Volatiie organic chemicals in coniaminated soils or
grouadwater can emit vapors, which may migrate through subsurface soils and may enter the indoor alr of overlying buildings. Building depressurizetion may
cause these vapors o enter the home through cracks in the foundation, Bepressurization can be caused by a combination of wind effects and stack effects,
which are the resuit of heating within the building and/er mechanical ventilatian, in extrema cases, the vapors may accumulate in dwellings to levels that may
pose naar-lem safaty hazards, such as explosion. Typically, howsver, vapor concentrations are present at low levels, to which long-term exposure may pose
increased risk for chronic health effects.

This on-line calcufator implements the Johnson and Ettingar (JAE) (Johnson and Ettinger, 1991) simplifiad modal to evaluate tha vapor Intrusion pathway into
buildings. This J&E modal replicates the implementation that ke US EPA Office of Sclid Waste and Emargency Response (OSWER) used In developing s
draf vapor intrusion guidanse, but includes & number of enhancements that are facilitated by web implementation: temperature dapendence of Henry's Law
Constants and gasacus diffusivities, aulomalic sensitivity analysis of cedain parameters, and others deseribed on the background page,

The results you obtain from this OnSite implementation of the Johnsen and Eftinger model may differ from cther versions of the Johnson & Ettinger Modsl. in
addition to the OSWER Implementation that was used for the drafl vapor intruslon guidance, EPA Office of Emergency Response and Remedlatior (OERR)
distribules a set of spreadsheat implementations of the model. The differonces among these implementations is described in celalt on the results page. Beyond
these differencas the en-fine version includas a simplified uncentainly analysis ihe olher implementations lack.

{ Click Foran Example |

Enter Site Namea (oplional): aduit resident - Phasae |l
Enter sample concentration, units and medis type 1.8 Hail Ground Water -
What is the depih of the soil gas sample or ground water table (for 7 meters
ground water contamination)}?(L.T)
This valua can change by +/- 1 meters
What is your contaminant of concem (COC)? Benzens
What type of building are you Invastigating at your site? Slub-on-Grade
What type of soll is baneath the bullding? Loam
What is the gygrage soll/ground water tempserature? 55 Farenhsit
Chemlcal Properties
CAS Number 71432
Melecular Welght (MW) 78.41 {g/mols)
Henry's Law Gonstant at ground water temperature (H} 0.4318031 funitiass}
Free-Alr Diffusion Coefficient {Da) 8.8008-2 fomiis)
Diffusivity in Water {Dw} 9.8008-8  [cm2is]
Unit Risk Factor (URF) 78006 [{Hgim3p1]
Reference Concantration (RfC) 0. [mg/m?)
Soll Propertles
Tulul Porusity {1} 0.349 [unitleys)
Unsaturated Zone Moisture Content Low 0.06810 Bast Estimate High 0.240 [unitless)
(8w} 0.148
Capillary Zone Moisture Contenl at Air-Entry Prassure 0.332 [tnitless]
{Bwcap)
Height of Capillary Zong {CZn) 0.375 [m]
Scli-gas Flow Rate Into the Building {Qsol) 5.00 [L/min)
Building Properties
Air Exchangs Rate {EB) 0,250 [hr-]
Building Mixing Height (He) 2.44 [m}
Building Footprint Area {Fa) 1006 [m2]
Subsurface Foundation Azea {(Ag} 106.0 [m2]
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Building Crack Ratio {r) 0.00038  funitless}
Bullding Foundation Slab Thickness {Lcrack) 0.100 [re]
Exposure Parameters
Exposure Duration for Carcinogens {EDs) 30 fyears]
Exposure Frequency for Garcinagens (EFc) 350 [days/year}
Avaraging Time for Carcinogens (ATc) 70 |years]
£xposure Duration fer Non-Carcinogens (EDnc) 30 [years]
Exposure Frequaney for Non-Carcinogens {EFnc) 365 [daysiyear]
Averaging Time for Non-Carcinegens (ATnc} 30 fyears]
GALCULATE RESULTS ]
RESULTS
it {Daft) 0.005540 [omads)
n Govfligient (DT 0.001190 [cm2/s)
1.0648-4 Based on parameter analysis: Advection is
the dominant mechanism across foundation.
3134 Diffusion through soil is the overal) rate-
0.004918 limiting process for the subsurface to
indoor-aly pathway,
Johnson & Ettinger Aftenuation Factor (a) 1.041e-4
NDOOR AR RESULTS FOR GROUND WATER SAMPLE DATA
kow Predictiont Bast Estimate igh Prediction?
Indoor Alr 001188 (ug/m3]0.003721  [ppbvk0.02192 Jugim3f0.008886  [ppbv)0.02538  [g/m3)0.007950  [ppbv}
Cencentration
Cancer Risk 3.808e-8 7.027e-8 8,136e-8
Hazard Quollent 1A 0. 0.
1 "Low Prediciion” concentration produced with HIGHEST molsture content and DEEPEST depth to
conlamination,
2 “Migh Prediction” concentration producad with LOWEST moisture content and SHALLOWEST depth to

contamination.
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air fackwand Cateulation fult uncertalnty anatysts
Concentration

Background

Migration of voiatile chemicals from the subsurface into overlying buildings is called vaper intrusion {\&). Volatile organic chemicals In contaminaled sofis or
groundwater can emit vapors, which may migrate through subsurface soils and may enter the indaor alr of overlyling buildings, Bullding depressurizaion may
cause these vapors to enter the homa fhrough cracks in the foundation. Depressunzation can be caused by a combination of wind effects and stack effacts,
which ara the result of heating within the bullding and/or machanical ventifalion. In exireine cases, the vapors may accumuiate in dwelings to levels that may
pasa near-lerm salely hazards, such as explasion. Typically, nowsver, vapor concaniraions are present at fow levals, 1o which long-lerm exposure may pose
Increased risk for chronic heaith sffects.

This on-line calcufator implements the Johnson and Eftinger (J&E) (Jehnson and £tlinger, 1891} simplified modal to evaluate the vapor intrusion pathway inta
buildings. This JAE modet replicates the implementation that the US EPA Office of Solid Waste and Emergency Respanse (CSWER) used in developing its
draf vapor intrusion puidance, but includes a number of enhancements that are facilitated by web implementation: tempsrature deperdence of Henry's Law
Constants nd gaseous diffusivilies, automatic sensitivity analysis of certain parameters, and others described on the background page.

The resulls you obtlain from this OnSite implamsntation of the Johnson and Ettinger modal may ¢iffer from other versions ¢f the Johnson & Etlinger Modet. in
additen te the OSWER implementation that was used for the draft vapor Intrusion guidance, EPA Office of Emergency Respense and Remediation (OERR)
distibutes a set of spreadshest implementations of the model, The differences among these implementations is described in detail on the resulls page. Beyond
thesa diffarences the en-ling version includes a simplified unceriainty analysis the other implementations lack.

{7 Ciick Foran Exampls |

Enter Site Name {oplionaf): adult resident - Phase Il
Enter sample concentration, unils and media type 38 Hol. Ground Wafer -
Whal is the depth of the soil gas sample or ground water table {for 7 meters -
ground water contamination)?{L.T)
This valus can change by +/- 1 maters
What is your contaminant of concem (COC)? 1 4-Dichlorobenzens
What type of building are you investigating at your sile? Slab-gn-Brade
What type of soll is beneath the building? Loam
What is the gverage solifground water temperature? 55 Farenhalt -
Chemicl Properiies
CAS Number 106467
Molecular Waight {MW) 147 [g/mole}
Henry's |aw Constart a1 ground water temperatizre (H) 0 04543560 [unitlass)
Free-Air Diffusion Ceefficient {Da) 6.800e-2  [cmi/s)
Diffusivity in Water (Dw) 7.900e-6 [cmils)
Unit Risk Factor {URF) o, [[{E Tl |
Referanca Concentration (RIC) 300 [mgim?]
Soll Propertles
Tolul Puiusily {1ty .399 [unliess)
Unsaturated Zone Moisture Content Low 0.0610 Besl Estimate High 0.240 [unitless]
(Bw} 0,148
Cepillary Zane Maisture Content at Alr-Entry Prassira 0.332 [unilleas]
{Bw,cap}
Height of Capillary Zone {CZn) 0.375 im]
Soll-gas Fiow Rate into the Building {Qsoit) 5.00 {LAmin]
Buliding Properties
Alf Exchange Rate (EB) 0.250 hr]
Building Mixing Helght (M) 244 {m]
Building Foolprint Area (Fe} 100.0 imZ]
Subsurface Foundation Area (AB) 106.0 im2]
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Bullding Crack Ralio () 0.00038  [unitiess)
Building Foundation Slab Thickness (Lcrack) 0108 [m}
Exposure Parameters
Exposure Duration for Carcinogens (EDc) 30 [years]
Exposure Frequency for Carcinogens {EF¢) 350 {days/year)
Averaging Time for Carcinogens {ATe) T0 {years]
Exposure Duration for Non-Carcinegens {EDne) 30 fyears]
Exposure Frequency for Non-Carcinogens (EFnc) 365 [daystyeer]
Averaging Time for Non-Carcinogens {ATnc) 30 [years}
[ CALCULATE RESULTS  }
RESULTS
Ungatuas Ton Coefiicien: (Der) 0.004345  [em/s]
Lingatuated + Gupillery Zone Effeutive Diffusion Goaficient (DT 0.001140 [cm?/s|
off}
AN r 1.0180-4 Based on parameter analysis: Advection is
the dominant mechanism acrogs foundation.
“B" Parameter 476, Diffusion through soil is the overall rate-
. ol 0.004918 i:\g;;;,}iigr;gzﬁia?t the subsurface to
Johnsen & Ettingsr Attenuation Factor (a) 9.977e-5
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Prediction’ Best Estimate High Prediction2
Indoor Air 707564 [|ugim3ft.$77e-4  [ppbvlj0.001432  [ugim?]2.3846-4  [ppbvi0L01719  [yp/mif2.86004  [ppbyv)
LConcantration
Cancer Risk 0. Q. 0.
Hazard Quotient 8.843-7 1.791e-6 2.146e-6
1" ew Pradiction” concaniration produced with HIGHEST molslure content and DEEPEST depih to
contamination.
2"High Prediction” concentration produced with LOWEST molsture eantent and SHALLOWESYT depthto
contamination,
CLEARALL
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion iodel
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Buckward Caleulstion full yncerfainty analysis
Concentration

Background

Migraticn of volatile chemicals from the subsurface into ovedying buildings is called vepor intrusion (Vi), Volatile organic chemicals in contaminated soils or
groundwater can emit vapers, which may migrate through subsurface scils and may enter the indoor air of overlying buildings. Building depressurization may
cause these vapors to enfer the home through ¢racks in the foundation, Depressurization can be causad by a combination of wind effects and stack effects,
which are the result of heating within the building and/or machanical venlifation. In extreme cases, the vapors may accumulate In dwaltings to levels that may
pose near-lerrn safety hazards, such as explosion. Typically, howesver, vapor concentrations are present at fow lavais, to which long-tern exposure may pose
increased risk for chronic heallh effacts.

This on-line calcuwlator implements the Johneon and Eitinger (J&E) (Jobhnson and Eftinger, 1661) simplified model to evaivate the vapor intrusien pathway into
bulldings. This JAE maodel replicates the implementation that the S EPA Office of Solid Waste and Emergency Respanse (OSWER) used in developing ts
draft vapor iptnision guidancs, but includes a number of enhancaments that are facilHated by web implementation: temperature dependence of Henry's Law
Constants and gaseous diffusivities, axtomalic sensitivity anrlysis of corlain parameters, and others desciibed on the backaround pane.

The resulls you obiain from this OnSite impiemantation of the Johnson and Etlinger model may differ from other versions of the Johnson & Ettinger Medet, In
addition to tha QOSWER implementation that was used for the draft vapor intrusion guidance, EPA Offica of Emargency Responsa and Remadiatien (OERR)
distributes a set of spreadsheet implementations of the model. The differences among thase implamantations is described in detail on the resulls pags. Beyond
these differances the on-line version includes a simplified uncestainty analysis the other implementations Jack.

{ Click For an Exampla |

Enter Site Name (optional): adult resident - Phase 1
Enter sample concantration, units and media type 291 pgi . Ground Water -
What is the depth of the soil gas sample or ground water table (for 7 meters
ground water canfamination)?(LT)
This value can change by +/- 1 melers
What is your contaminant of concem {COC)? 1,1-Dichloroethane
Whalt type of bullding are you Investigating at your site? Slab-on-Grade
What type of soll is baneath the bullding? Loam
Whatis the average seiligreund water temperatuce? 55 Fareaheit
Chemical Properties
CAS Number 75343
Motecular Weight {MW) 08.96 [g/imeia)
Henry's Law Constant at ground water temperature (H) 0.1398030 [unitless)
Frea-Air Diffusion Coefficient (Da} 7.4208.2  fom2fs}
Diffusivity in Waler {Dw) 106085  [om2fs)
Unit Risk Factor (URF) 0. [{ugim3}-1]
Reference Concaniralion (RFC) 0.500 [mprm3)
Soil Properties
Tetal Porosity (h) 3.300 [unitlacs)
Unssturated Zone Moisture Content Low (0.0610 Besl Estimate High 0.240 {unitless]
{8w} 0.148
Capillary Zone Moisture Content at Air-Eniry Pressure 0,232 [unitless]
{Bw.cap)
Height of Capillary Zone (C2Zh) 0375 [ra]
Seil-gas Flow Rate Into tha Bullding {Queil) 5.00 [L/min]
Buliding Properties
Alr Exchange Rale (Es} 0,250 [ar-1)
Bullding Mixing Helght (He) 244 [m]
Building Footprint Area {Fa) 100.0 [m2
Subsurfaca Foundation Ares (As) 106.0 [
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Building Crack Ratio {n) 0.00038  [unitless)
Buliding Foundation Slab Thickaess {Lerack} 0.100 [m]
Exposure Parameters
Exposura Duration for Carcinogens (EPc} 30 [ysars}
Esposure Frequency for Carclnogens {EFc) 356 [days/year]
Averaging Time for Carcinogens {ATc) 70 [yoars}
Expasure Duration for Nop-Carcinogens {EDne) 30 [vears]
Exposure Frequency for Nen-GCarcinogens (EFne) 365 [daysiyaar}
Averaging Time for Non-Carcinogens (ATac) 30 [years]
H CALCULATE RESULTS  }
RESULTS
Unaatuaiod Zong 0.004671 [em/s]
Linsahirsied + {bT 0.001627 fom2/s]
#it)
“A" Parameter 9.1750-5 Baged on parameter analysis: Advection is
the dominant mechanism across foundation.
B 442.9 Diffusion through scil is the overall rate-
" Paramater 0.004918 xgiziljiisr;::;sa;?r the subsurface to
Johnson & Ettinger Attenuation Faetor (a) 9.006e-5
NDOOR AR RESULTS FOR GROUND WATER SAMPLE DATA
Low Pragiction? Besl Estimale High Prediction?
Indoor Alr 0.01984  fug/m¥|C.004857  fppbnE0.03667  [;gim3)0.009085 [ppbv]0.04263  [up/m3j0.01054  fpphv)
Goncendration
Cancer Risk 0. 0. 0.
Hazard Quotient 3.929e-5 7.333e-5 8.525e-5
1"Low Pradiclion” concentration praduced with HIGHEST maisture content and DEEPEST dapth to

contamination.

2"High Prediclion” concentration prodiced with LOWEST
contamination,
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Catculation of indoor Air Paskiwand Cakutalion fuluncedainty analysis
Concentratlon

Background

Migratien of volatile chericals from the subsurface Into overlying buiidings is called vaper intrusion (V1) Volatile organic chemicals In contaminated solls or
groundwaler can emit vapors, which may migrate through subsurface solis and may enter the indeor air of overtying buiidings. Building deprassusization may
cause thess vapors 1o snier the home threugh cracks in ihe foundation. Depressurizalion can be caused by a combination of wing effacts and stack affects,
which are the result of heating within the building and/er machanical ventilajon. In exireme cases, the vapors may accumsate in dwellirgs to levels that may
pose near-lenm safety hazards, such as explosion. Typically, howaver, vapor concsnirations are present at low fevels, o which long-tarm exposurs may pose

increased risk for chronic health effects.

This en-ine calcutator implements the Johnson and Etiinger (J&E) (Johnson and Ettinger, 1881} simptified medet to evaluate (he vapor intrusion pathway into
buildings. This J&E modsal raplicates the implementation that the US EPA Office of Solid Wasle and Emergency Responsa (DSWER) used Iy developing its
draf vapor inlrusion guidanca, but includes a numbsr of snhancaments that are facilitated by web implamentation: temperalure dependence of Henry's Law
Gonstants and gaseous diffusivities, automalic sensitivity analysis of certain paramelers, and othars described on the background page,

The results you obtain from this OnSite implementation of the Johnsen end Ettinger model may differ from other versions of the Johnson & Ettinger Model. In
addition to the OSWER implementation that was used for the drafl vapar intrusion guidance, EPA Otfice of Emergency Response and Remediation (OERR)
distributes a set of spreadsheet implementations of the model. The differences among these Implementations is described in detail on the resulls page. Beyond
thess diffarences the en-line version includes & simplified uncentainty analysis tha other implementetions lack.

{ " "Click For an Example |

Enter Site Name {oplicnal): fndustrial Worker - phase Il
Enter sample concentration, units and maedia type 1.6 pg/lL : Greund Water -
what is the depth of the scil gas sample or ground water table (for 7 meters
ground waler contamination)?(LT)
This value can change by +/- 1 meters -
What is your contaminant of concam (COC)? Benzene
What type of building are you investigating at your site? Stab-on-Grade
What type of soli Is beneath the buliding? Loam
What is the average sofl’ground water temperature? 55 Farenhalt
Chemical Propertisa
CAS Number 71432
Molecular Weight (MW} 78.11 [/mols]
Huruy's Law Censlaal a1 ground water lemparature (H) ©,131603% [unitlass]
Free-Air Diffusion Coefficient (Da) 8.8008-2 [cma/s]
Diffusivity in Water {Dw) 980006  [omdig]
Unit Risk Factor {(URF) 7.808-8 [{pgfms}-1]
Reference Concentration {RfC) 0. Imgims}
Soil Proparties
Total Porosity (n} 0.389 [unitiess)
Unsaturated Zone Maisture Gontant Low 0 GR10 Best Estimata High 0.240 [unitiess]
(Bw) 0.148
Capiliary Zene Moisture Content at Air-Entry Pressure 0.332 [unitiess)
{Bw,cap}
Hsight of Caplllasy Zone (CZn) 0.375 [}
Soll-gas Flow Rate into the Building (Qsoi) 5.00 [LAiing
Bullding Properties
Air Exchange Rate (EB) 0.250¢ [he1y
Building Mixing Height () 2.44 m
Buitding Footprint Area {Fa} 100.0 [m2}
Subsurface Foundalion Araa {AB) 106.0 [m2)
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Building Crack Rallo {n} 0.00038  [unilless]
Building Foundation Slab Thickness {Lerack) 0,100 [m]
Exposure Parametars

Exposure Duration for Carcinogens {EDc} 25 {years}

Exposure Fraquency for Carcinogens (EFc) 250 [daysiyear]

Averaging Time for Carcinogens (ATz) 70 {years]

Exposure Duration for Non-Carcinogens (EDac) 25 [vears]

Exposure Frequency for Non-Carcinogens (EFnc} 250 [deysfrear}

Averaging Time for Nen.Carcinopens {ATne) 25 [yaars}

{ CALCULATE RESULTS ]
RESULTS

Lnsaturated Zone Effective Diffusion Coefficient (Dok) 0.605540  [cra2fg)

Linsaturated + Capillary Zone Effoctive Diffusion Coefflicient (DT 0.001190  [em2fs}

off}
"A" Paramete[ 1,064e.4 Based on parameter analysis: Advection is

the dominant mechanism across foundation.
B 1 a4 Diffusion through soil is the overail rate-
“OH Parameter 0.004818 iiz;zi?:iﬁrgssﬁf’aﬁ?r the subsurface to
Johnson & Ettinger Attenuation Factor (o) 1.041e-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
lLew Predictiont Bast Estimate iHigh Prediction2

Indoor Air 0.01188  [Lgimd[0.008721  [ppovi[0.02192  [ugim3§0.006866  [ppov]]0.02538  {ugims| 0007950  [ppbv
Concenlralion

ek

Cancer Risk 226788 4.1838-8 4.843e-8
Hazard Quatient Q. 0. 0.
1"Low Prediction” concantration produced with HIGHEST moislure content and DEEPEST depth fo
contamination,
2“High Pradiction” concentration produced with LOWEST moisture content and SHALLOWEST depth to
contamination.
GLEARALL |
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Screening Level implementation of the Johnson and Ettinger Vapor Intrusion Modei
with two variablefuncertain parameters {(source depth, moisture content)

Forward Calculation of Indoor Air Rackwivd Salculation il ncerainty anatysis
Concentration

Background

Migration of volalite chemicals from the subsurface into overlying buildings is called vapor intrusion (VI}. Volatie organic chemicals in contaminated soils of
groundwater can emit vapors, which may migrate through subsurface soils and may enter the indoor air of cverying buildings. Building deprassufization may
cause thage vapors 1o enter the home through cracks In the foundation, Depressurization can be causad by a combination of wind effects and stack effects,
which are the sesult of heating within the building and/or mechanical ventilation. (n extreme cases, the vapors may accumulate in dwellings to levels that may
pose near-lena sefety hazards, such as explosion, Typlcally, however, vepor concentrations are present at low levais, to which long-ierm exposure may pose

increased risk for chronic health effects.

This on-lne caicutater implaments the Johnson and Ettinger (J&E) (Jehnson and Ettinger, 1981) simplifiad model o evaiuate the vapor inteusion pathway inte
buiidings. This J&E model replicates the implamentation that the US EPA Office of Solid Waste and Emergency Response {OSWER) used in developing its
drafl vagor intruston guidance. but includes a number of enhancements that are facilitated by web implementation: temparature dependence of Henry's Law
Consfants and gaseous diffusivities, automatic sensHivity analysis of certain paramelers, and others described on the background page.

The #esulls you obtain from this OnSite implementation of the Johnson and Ettinger model may differ from other versions of the Johnson & Eltinger Modei. In
addition {0 the OSWER implementation that was used for the draft vapor intrusion guldance, EPA Office of Emergency Response and Remediation (QERR)
distibutes a set of spreadsheat implementations of the maodel. The differences among these implementalions is described in delail an the results page. Beyond
these differencas the on-line version includes a simplified uncertainty analysis the other impfamentations lack.

| Click For an Example |

Enter Site Name (oplional): industrial Worker - phase 31
Enter sample concantration, units and media type 316 oL : Ground Water -
What is the depih of the $0il gas sample or ground water table (for 7 melsers
ground water contamination) (L)
This value can change by +/- 1 melers
What is your centaminant of concem (COC)? 1,4-Dichiorobenzene
What type of bullding are you investigating at your sste’ Siab-on-Grade -
What typa of snil is kansath the huilding? Loam
What s the averagn spil/around water fempesatire?. 55 Farenheit
Chemical Propertles
CAS Number 106467
Moleculas Weight {MW} 147 {omole}
Henry's { nw Ganatant st ground water tomporoture {H) Q.(4543560 [unitinas)
Free-Air Diffusion Coefiicient {Da) 6.9008-2  [em2/s]
Diffusivity in Water {Dw} 7.9008-6 [cmafs)
Unil Risk Factor (URF) 0. {(rgim3}H]
Refarance Concentration {RIC) 0800 imgired]
Soll Preperties
‘Total Porosity {n} 0.309 funitless)
Unsaturated Zone Moisiure Contant Low 0.9510 Best Estimale High ¢.240 [unifless}
(8w} 0.148
Capifary Zone Moistura Content at Air-Entry Pressurs 0.332 [unitiess}
{Bw.cap)
Height of Capiliary Zone {CZn} 0.375 [m)
Soil.gas Flow Rate Into the Buliding {Qsos) 5.00 [L/min)
Building Propazties
Air Exchange Rate (EB} 0.250 [hr-1]
Building Mixing Helght (Ha) 2.44 [ml
Building Foolprint Area {Fg) 100.0 {ma]
Subsurface Foundation Area (AB) 106.0 imz]
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Building Crack Ratic {n) 0.00038  {unitless]
Buitding Foundation Slab Thickness {Lerack} 0.100 [m}
Exposure Parameters
Exposura Duration for Carcinogens {EDg) 25 [years)
Exposure Fraquency for Carcinogens {(EFfc) 250 [daysfyear}
Averaging Time for Carclnegens (ATc} 70 Iyears]
Exposure Duration for Non-Carcincgens (EDnc) 25 |vears]
Exposure Fraquency for Non-Carcinogans (EFnc) 250 {daysiyear)
Averaging Time for Non-Carcinogens {ATne} 25 [vears)
[ CALCULATE RESULTYS i
RESULTS
Unsatyrated Zong Effective Riffusion Coefficient (Datr} 0.004345  [cm2sg]
Unsalurated *+ Capillary Zone Effoctive Diffusion Coefficient {DT 0001140  [omass)
o)
"A" Paramoter 1.018a~4 Baged on parameter analysis: Advection is
the dominant mechanism across foundation.
8" Parame! 476.1 Diffusion through soil is the cverall rate-
apsu meler 0.004918 i;:;g;?gigr:::::af’?x the aubgurface to
Johnson & Ettinger Attenuation Facter (@) 8.977e-5
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
ILew Predictiont [Best Estimate High Prediction2
Indoor Air 7.075044  [ugim3]1.$77e-4  {ppbv)|0.001432  [ug/m3}§2.38484  [ppbv}0.001719  [ya/m3}2.8608-4  (ppby
Concentration
Cancer Risk o, Q. Q,
Hazard Quotient 5.057e-7 1.2268-6 1471e-6
4 "Low Prediclion” concentration producad with HIGHEST moislure content and DEEPEST depth to
contamination.
2 "High Prediction” concenlration produced with LOWEST moisture content and SHALLOWEST depth to

contamination,
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Screening Level implementation of the Johnson and Ettinger Vapor Infrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calcutation of Indoor Air Backwrand Caculation full uncertainty apalysis
Concentration

Background

Migration of volatile chemicals from the subsurface into overlylng bulldings is called vapor intrusion (V). Volallle organic chemicals in copfaminated soits or
groundwater can amit vapors, which may migrate through subsurface soils and may anter the indoor air of overlying buildings. Buikling depressurization may
cause thesa vapors to eatar the home through cracks in the foundation. Dapressurization can be caused by a combination of wind effects and stack affects,
which are the result of heating within the building ard/or mechenical ventilation. In extreme cases, the vapors may accumulate in dwellings to levels that may
pose near-term safety hazards, such as explogion. Typically, however, vapor concantrations are present at low levals, to which long-lerm exposure may pose

increased risk for chronic heaith effects.

This on-line calculalor implements the Johnson and Etlinger {J&E) (Jehnsen and Eftinger, 1991) simplified medal lo evaluate the vapor intrusion paihway into
buildings. This J&E mode replicates the implementation that the US EPA Cffice of Solid Waste and Emergency Rasponse (OSWER) used in developing ifs
draft vapor infrusion quidanca, but includes a number of enhancements that are faciitated by web implementation: terperature dependence of Henry's Law
Constants and gaseous diffusivities, automatic sensilivity analysls of certain paremeders, and others described on the backaround page.

The results you oblain from this OnSite implementation of the Johnson and Ettinger mode! may differ from other versions of the Johnson & Etlinger Model, in
addition 10 the OSWER implemantation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation (OERR)
disiributes a set of spreadsheet implementations of the model. The differences among these Implementations is described {n detall on the resulls page. Beyond
thess differances the on-lne version includes a simplified uncertalnty analysis the other implementations lack.

[ CHek Foran Exampls |

Enter Sile Name (optionat): {ndustrial Worker - phase {l
Enter sample concentration, units and media type 291 Mo/l - Ground Water -
Whal is the depth of the soif gas sample or ground water table {for 7 meters
ground water conlamination)?(LT)
This vafus can change by +/- 1 molers
What is vour sanlaminant of concem {COG)? 1,1-Dichlaragthane
WWhat type of huilding are you Investigating et your alte? Siab-on-Grade
What type of soil is beneath the buitding? Loam
What is the average soiliground water lemperature? 55 Farenheit
Chemical Properties
CAS Mumber 75343
Motecular Waight {MW) 98.96 [a/male}
Hanry's Law Genstant at ground water temperature {H} 1369030 {unillass)
Free-Ajr Diffusion Coofficlent (Da) 7.4208-2 [omiis]
Diffusivity in Water {Dw) 1.050e-5  [cm?/g)
Unit Risk Factor (URF) 0. [{pg/md)1)
Reference Concantration (RIC) 0.500 [mgim3)
Soll Proparties
Tolal Pususity (i) 0,399 [unilléss)
Unsalurated Zone Molslure Centent Low 0.06810 Best Estimate High: 0.240 {unitiess]
(6w) 0.148
Capillary Zone Moisture Content a3 Air-Entry Pressure 0.332 [unifless]
{Bw.cap}
Haight of Caplitary Zons (GZ3) 0.375 m]
Soil-gas Flow Rale Into the Building (Qson) 5.00 {L/min]
Buil¢ing Preperties
Air Exchange Rale (Eg} 0.250 [rr-1)
Buliding Mixing Height (He} 2.44 ©m]
Building Foctprint Area {FB) 100.6 fr2)
Subsurface Foundation Area (Aa} 106.0 ma}
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Building Crack Ratlo (1} 0.00038  {unilless}
Building Foundation Slab Thickness (Lceack) G100 fm]
Exposure Parameters

Exposure Duration for Carcinogens (ED¢) 26 [years}

Exposure Frequancy for Carcinogens (Efc) 250 Idaysiyear}

Avaraging Time for Carcinegens {(ATc) 70 iyoars]

Expesure Duration for Nor-Cascinogens {EDnc} 25 [years]

Exposure Frequency for Non-Carcinogens {EFnc) 250 [daysiyear)

Averaging Time for Non-Carcinogens (A¥nc) 25 [vaars}

| CALCULATE RESULTS 1
RESULTS

Unsaturated Zone Effective Diffusion Cosfficlent {Deft} 0.00467%  [emals]

Jnsalurated apills g Effaclive Diffusi pefficient (DT 0001027 fem2is]

off}
A" Parameter 9.1758-5 Baged on parameter analysis: Advection ia

the domirnant mechanism acress foundacion.
B et 442.9 Diffusion through soil ig the overall rate-
G Parametar 0.004918 i;gi;rjgiﬁrgzsi‘ia?r the subsurface to
Johnson & Ettinner Attanuation Factor (a) 9.0068-5
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
lLow Pradiction? Besi Estimate High Prediction2
indoar Air 0.01964  [g/m3[0.004857 [opbu][0.03867  [ymS§0.000065 [ppbvj0.04263  fugim3y0.01054  [ppby]
Concentration
Cancer Risk o. 0, 0.
Hazard Quotient 2.691e-8 6.023e-5 5.8390-5

1 "Low Predicticn” concentration praduced with HIGBEST moisture content and DEEPEST depthto
contamination,
2"High Prediction" concantration produced with LOWEST moisture content and SHALLOWEST depth to

contamination.

| FORMAT REPORT FOR PRINTER }
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Screening Level Implementation of the Johnson and Ettinger Vapor intrusion Model
with two variablefuncertain parameters (source depth, moisture content)

Forward Calcutation of Indeor Air Gankwerd Uaiation ull uncenlainty analysts
Concentration

Background

Migraticn of volatile chemicals ffam the subsurface into overying buildings is calied vapor intrusion (VI}. Volatile organic chemicals in contaminated soils or
groundwaler can emit vapors, which may migrate threugn subsurface soils and may enter the Indoor air of overtying bulldings. Bullding depressurization may
cause thesa vapors to enter the home through cracks in the foundation, Dapressurization can be caused by & combination of wind effacts and stack effacts,
which are the resul of heating within the bullding and/er mechanica! vealilation. In extreme cases, the vapors may accumulate In dwellings to fevels that may
pose near-lerm safefy hazards, such as explosion. Typlcally, howaver, vepor concentrations are prasent at low fevels, to which long-term exposure may pose

increased risk for chronic health effects.

This on-line calculator impfemends the Johnson and Ettinger (J&E) (Johnson and Ettingsr, 1991) simplified model to evaluate the vapor inteusion pathway into
bulldings. This J&E modsl repficates the Implementalion that the US EPA Office of Solid Waste and Emergency Response {OBWER) used in developing its
draft vapor intrusion quidance, dut includes a number of enhancements that are tacilitated by web impl talion; temperature dependence of Henry's {.aw
Constants and gaseous diffusivities, automatic sensilivity analysis of ceriain parameters, and others described on the backareund page.

The rasults you obtain from this OnSite implementation of the Johnsor and Ettinger model may differ from other versions of the Jehnson & Ettinger Model. In
addition to the CSWER Iimplementation that was used for the draft vaper intrusion guidance, EPA Office of Emergency Response and Remadiation (OERR)
distributes a set of spreadsheet implementations of the medel. The differences ameng these implementations is described in detail on the resulls page. Beyond
these differancas the on-line version Includes a simplified uncerainty aralysis the other implementations lack,

[ Click For an Example |

Enter Sita Name (optional): Industriat Worker - Phase ||
Enter sample concentzation, units and media type 835 pgll ' Ground Water -
What is the depth of the scit gas sampla or ground water table (for T meters -
ground water contamination?(LT)
This value can change by +/- 1 meters -
What is your contaminant of concem (COC)? cis-1,2-Dichloroethylene
What type of bullding are you Inveslgaling 1 youw site? Stab-on-Grade
Wha tvpe 0f s¢it Is beneath the building? Loam
What is the avarage soilfground water temperature? 55 Farenhelt
Chamital Propertins
CAS Number 156582
Motaculer Weight (MW} 66,64 [g/mole}
Henry's Law Constant at ground water temperature (H} 0,00646721 [unilless]
Frea-Air Diffusion Cosefficient (Da} 7.380e-2  [em2fs]
Diffusivity in Water (Dw) 1.1308-5 [em/s)
Unit Risk Factor (URF) [ {ingimery
Reference Concanltration {RfC) 3.%0e-2 g/
Stit Propertles
| otal Forosity {n} 0,399 |umtiess)
Unsaturated Zone Moisture Content Low 0.6610 Besl Estimate High 0,240 {unitless)
{8w) 0.148
Capillary Zone Moisture Content at Alr-Enlry Pressure 0,332 |unitless]
{Bwcap}
Hoight of Capillary Zone (CZn) 0375 m)
Soil-gas Flow Rate Into the Suilding {Qsei) 500 [Umin)
Buiiding Properties
Air Exchange Rate (Eg} G.250 {hr-1}
Building Mixing Helght (He} 2.44 fm}
Buliding Foolprin Area {(Fs) 100.0 im2]
Subsurface Foundation Area (Ab} 108.0 ima)
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Building Crack Ratio () 0.00038  [uniliess]
Building Foundation Slab Thickness {Lerack} 0,100 [m}
Exposure Paramsters
Exposure Duratien for Carcinogens {EDc) 25 [years]
Exposure Frequency for Carcinogens {EFc) 250 [days/year}
Averaging Time for Carcincgens (A7) 70 [years]
Expesure Duratien for Non-Carcinogens (EDne) 25 {years]
Exposure Frequancy for Non-Carcinogens {EFnc) 250 fdaysiyear]
Averaging Time for Noa-Carcinogens (ATne) 25 [vears]
f CALCULATE RESULTS i
RESULTS
itusion Coetiicient (Dot} 0.004634  [em?/s}
vy dang Fiiective Ditfusion Coelficient (DT 0.001080 [ome/s]
A meter 6.74%8-5 Baped on parameter analysis: Advection is
the dominant mechanisn across foundation.
g al 446.4 piffusion through soll is the overall rate-
v limiting process for the subgurface to
0.004218 indoor-air pathway.
Johnson & Ettinger Attenuation Factor {a} 9.553e-5
NOCOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
lLow Predictiont Beast Esimate igh Prediction?
Indoor Air 04124 fugim3j0.1041 [opbyil0.7936  [ug/m?}0.2003  [ppbvi0.9331 {pg/m2E0.2355 {ppbyi
Cencentration
Cancer Risk 0. 0. Q0.
Hazard Quotient 0.008071 0.01553 0.01826

1 " ow Prediclion” concentration praduced with HIGHEST moistura content and DEEPEST depth to
contamination.
% "High Prediction” cencentration produced with LOWEST molsture content and SHALLOWEST depth to
contamination,

CLEAR ALL
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Screening Level impiementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content}

Forward Calculation of Indoor Air avkwang Cacuistion ull uncertalnty analysls
Concentration

Background

Migration of volatile chemicals from the subsurface inte overlying buildings Is called vapor intrusion (V1). Volalile arganic chemicals in contaminated soils or
proundwater can emit vapors, which may migrate through subsurface soils and may enter the indoor air of overfying bulldings. Building depressurization may
cause thesa vapors to enier the home through cracks in the foundation. Depressurization can be caused by a combination of wind effects and stack effecls,
which are the resulf of heating within the buitding and/or mechanical ventilation, In exireme cases, the vapors may accumulate in dwellings to levels thal may
pose near-tarm safety hazards, suck as exploston. Typically, however, vapor concantrations are present at low levels, to which long-term exposure may pose
increasad risk for chronic health effects.

This on-ine calculator implements the Johnson and Ettinget (J&E) (Johnson and Ettinger, 1991} simplified model to evaluate the vapor intrusien pathway into
buitdings. This JE model reglicates the implementation thal the US EPA Office of Solid Waste and Emergency Response {OSWER) used in developing its
draft vaporintrusien guidance, but includes a number of énhancements that are facililated by web implementation; tamperature dependence of Henry's Law
Constants and gaseous diffusivities, automatic sensitivity analysis of certain paramaters, and cthers described gp the backaround page.

The resulis you obtain from this OnSite implemendation of the Johnson ang Ettinger mode! may differ from other varsions of the Johnson & Eftinger Model. In
addilion to the OSWER implementation that was used for the draf vapor infrusion guidance, EPA Office of Emergency Response and Remediation {OERR)
distribules a set of spreadshesl implementations of the modef. The differences among these implementations is describad in detalf on the resulls page. Beyond
these differences the on-iine version includes a simplified uncertainty analysis the ciher implementations lack,

{ " Click For an Exampls ]

Enter Site Name {optional}; Industsial Worker - phase |i
Enter sampla cenceniration, unils and media type ) wai : Ground Water
What is the depth of the solf gas sample or ground water table (for 7 meters
ground water contamination)?{L.7)
This value can change by +/- 1 meters
What i5 your contarninant of concern {COC)? £thylbenzens
What type of building are you invesligating at your site? ’ Siab-on-Grade
What type of soll is henaath ths huilding? Loam
What is the average soiliground water temperature? 55 Farenheit
Chaomiocal Propertios
CAS Number 100414
Molacuiar Wetght {MW) 108,17 {g/moie}
Henry's Law Constant al ground watar temparatura {i1) 01013978 {unitless)
Free-Alr Diffusion Cogfficient {a) 7.500e-2  [cm2fs)
Diffusivity in Waler (Dw) 7.800e-6 [om2/s]
Unit Risk Factor {URF) 1106  [(pgimdy1]
Reference Concentration (R1C) 1.00 fmgm
Soii Properiles
Total Porosity {n) 0.399 {unitless)
Uinsaturated Zena Meisture Content {.ow Q0610 Best Estimate High {1.240 [unitiess]
{Bw} 0,148
Capitiary Zone Moisture Content at Air-Cniry Pressure 03232 [unitiesa}
{Bw,cap}
Height of Capiltary Zone (CZn} 0375 [m}
Soil-gas Flew Rate (nto the Building (Qselt) 5.00 [L/min)
Buildlng Properilas .
Alr Exchange Rate (Eg} 0,250 [or-1}
Building Mixing Height {Hg} 244 [m]
Bullding Footprint Area {FB} 1000 [m?2)
Subsurface Foundation Area (AB) 106.0 {mz]
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Building Crack Ratio {n} 000038  [unidess)
Buitding Foundation Slab Thicknass {Lerack} 0100 [}
Exposure Farameters
Exposure Duralion for Carcinogens {(EDc) 25 fyaars]
Expasure Frequency for Carcinogens (EFc) 250 {daysiyear]
Averaglng Time for Carcincgens {ATe) ¢ [vears}
Exposure Duration for Non-Carcinogens (EDne} 25 [vears]
Exposure Frequenay fer Non-Carcinogens [EFnc} 250 [caysiyear]
Averaging Time for Non-Carcinogens (ATne) 25 {years]
[ CALCULATE RESULTS |
RESULTS
Unsaturated Zone Effective Diffusion Coefficiant (Det) 0.004721  [em2s]
+ Capj Zone Effecti aefficient (DT 00009858 {ema2/s]
oft}
“AY Parameter 8,807e-5 Based on parameter analysis: RAdvecticn is
the dominant mechanism across foundation.
'B” Parameter 438.2 Diffugsion through soil is the overall rate-
ot limiting process for the subsurface to
¢ Parameter 0.004918 indoor-air pathway.
Johnson & Ettinger Attenuation Factor {a} B.6528-5
INDOCR AIR RESULTS FOR GRCUND WATER SAMPLE DATA
Low Predictiont [Best Estimate High Pradiction?
indoor Air 0.002885 [jp/miy6.647e-4  [ppbv}f0.005265  (a/m20.001213  [ppbvi0.006071  (Lp/m3K0.001389  [ppby]
Congenlration
Gancer Risk 7.7628-10 14178-9 1.634e-9
Hazard Quatient 1.8760-6 3.606e-6 4,168e-6
1 "Low Pradiction” concentration produced with HIGHEST maisture content ang DEEPEST depth to
contaminatien. -
2 "Migh Prediction” concentration produced with LOWEST moisture content and SHALLOWEST dapth to
conlamination.
CLEAR ALL
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Screening Level implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variablefuncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Brckvard Galeolation fll sncertainty analysis
Concentration

Background

Migration of volatile chamicals from the subsurface into overlying buildings is called vapor intrusion {V). Volatile organic chemicals in contaminated soils or
groundwaler can emit vapors, which may migrate through subsurface soils and may enter the indoor air of overying buildings. Building deprassurization may
cause these vapors 10 enter the home through cracks in the foundation. Depregsurization can be causad by a combination of wird effects and slack effects,
which are the result of heating within the building and/or mechanical ventilation. in extrome cases, the vapors may accumuiate in dwellings to levels that may
pose near-tenm safety hazards, such as explosion. Typically, hewever, vapor concentrations are present at low levels, to which long-tarm exposure may pose
increased #isk for chronic heallh effecis.

This on-line calculator implements the Johnsen and Eitinger {J&E) (Johnson and Ettinger, 1881} simplified model to eveluate the vapor intrusion pathway into
buildings. This J&E modal replicates the implomantation that the US EPA Office of Solid Wasle and Emergency Response (OSWER) used in developing its
draift vapor intrusion guidance, but includes a number of enhancements that are facilitated by web implementation; temperalure dependence of Henry's Law
Constants and gaseous diffusivities, aulomatic sensilivity analysis of cerain parameters, and others dascdbad on the backaround page.

The resulls you obtaln from this OnSite implementation of the Johnson and Ettinger model may differ from other versions of the Johnson & Ettinger Model. in
addition to the OSWER implemaentation that was used for the draft vapor intrusion guidance, EPA Offica of Emergency Response and Remediation (OERR)
gislibutes & se! of spreadshest implementations of the model. The differences among these implementations is described In detail on the results page. Beyond
these differences the op-line version inciudes a simplified uncertainty anatysis the ether implementatiens lack,

[ Click For an Example |

Enter Site Name (optionad): Industrial Worker - phase I}
Enter sample canceniration, units and media type T wgit . {round VWater -
What Is the depth of the soil gas sample or ground water table (for 7 meters
ground water contaminationy?(LT)
This value can change by +/- 1 meters
What is your cortaminant of concam (COCH? Naphthalene
What type of building are you investigeting at your site? Slab-on-Grade
What type of soil Is beneath the building? Loam
What is the avarage seillground waler temperalure? 65 Farenheit
Chemlcal Properties
CAS Number 91203
Molecular Weight (MW} 128.18 {p/mcile}
Henry's Law Constant at ground water temperature (H} 0.00810528 funitless]
Frea-Alr Diffusion Goefficient {Da) 8.900e-2  [cm2/g]
Diffusivity in Water {Dw) 7.5002-6 [cm2/s]
Unit Risk Factor (URF) 0. [(ppim3)-1)
Reference Cancantration (RFC} 3.008-3 fmg/m3)
Soll Properties
Total Poreoity (n) 0.5399 {unitioss)
Unsaturated Zone Molsture Content Low 0.061C Best Estimate High £.240 [unitless]
8w} 0.148
Capillary Zone Meisture Content at Air-Entry Pressure 0.332 [unitless}
{Bw.cap)
Height of Capillary Zone {CZn) 0.375 [m]
Soil-gas Flow Rate Into the Building {Qsoit) 5.00 [Limin]
Building Properties
Air Exchange Rate {En) 0.250 [hr-1]
Building Mixing Height {Ha} 244 ]
Building Footprint Arsa (FB} 100.0 [m2)
Subsurface Foundalion Area {AB} 106.0 [m2]
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Building Crack Ratic {n) 000638 [uniless}
Building Foundetion Slab Thickness {l.crack) 100 [m]
Exposure Parameters
Expasure Duration for Carcinogens (EDc} 25 {years}
Exposure Frequency for Carcinogens {EFc) 250 [days/ysar]
Averaging Time for Carcinogens {ATa} 70 [years]
Exposure Duration for Non-Carcinogens {(EDne} 25 [vears]
Exposure Fraquancy for Nan-Carcinogens (EFne) 250 [days/year)
Averaging Time for Non-Carcinogens {ATne} 25 [years]
I CALCULATE RESULTS ]
RESULTS
Unsalurated Zone Effective Diffusion Goefficient (Detf) 0.003724  lcmais]
Unsalurated + Capiftary Zone Effective Diftusion Ceefficient (DY 0.001883  femz/s]
ot}
“A" Par; 1.683e-4 Baged on parameter analysis: Advection is
the dominant mechanism across foundatien.
"B" Parametar 555.6 Siffusion through seil is the ovarall rate-
. limicing process for the subsurface to
“C" Parameter 0004318 {rgaor-air pachway.
Johnson & Ettinger Attenuation Factor (a} 1.627e-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Predictiont est Estimale High Prediction?
indoor Air 0003254  [ppim3)6.21%e-4  [ppbvi0.009234  [pgim3)0.001762  [ppbWH0.0M351  [ug/m3f0.002579  [ppby
LConcentration
Cancer Risk Q. Q. 0.
Hazard Quotient 7.420e-4 0.002108 £.003084
1 "Low Prediction” coneentralion producad with HIGHEST moislure content and DEEPEST depth to
centarmination,
2“High Prediclion” concentration produced with LOWEST moisture content and SHALLOWEST dapth to
contamination.
(TCLEARALL }
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/unceriain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Backward Cafcuiaton Aull uncartainte analysis
Concentration

Background
Migration of volatile chemicals from the subsurface into overlying buildings is called vapor intruslen (V1). Volatile organic chemicals In conteminated sclls or

groundwater can emil vapors, which may migrate through subsurface soils and may enter the indeor air of overdying buiidings. Buliding depressurization may
cause these vapors to enter the home through cracks in the foundation. Depressurization can be caused by & sombination of wind effects and stack effects,
which are the result of heating within the building andfor machanical ventilation. in extreme casas, the vapors may accumulate in dwetlings to levels that may
pose near-term safety hazards, such as explosion. Typically, however, vapor concentrations are present at low levals, to which leng-term axposure imay pose
increased risk for chranlc health effects.

This on-ine calculator implements the Johnson and Ettinger (J&E) (Johnson and Ettinger, 1881} simplified modet to evaluate the vapor intrusion pathway Into
buildings. This J&E mede replicates the implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used In developing its
drafl vapor intrusicn quidange, but includes & numbsr of enhancements that are faclitated by web Implementation: temperature dependence of Henry's Law
Constants and gaseous diffusivities, autematic sensilivity analysis of certain parameters, and others described on the background page,

The resulls you obtain from this OnSite implementation of the Johason and Etinger model may differ from other versions of the Johnsan & Ettinger Model. In
addition 1o the OSWER implementation that was used for the draft vapor Intrusicn guidance, EPA Office of Emergency Respense and Remediation {OERR)
distributes a set of spreadsheet implementations of the model, The differences among these implementations is described in detall on the results page. Beyond
these differances the on-ine version Includss a simplified uncertainty analysis the other implementaions lack.

[ Click For an Example |

Enter Sile Name {optichal): Industrial Worker - phasa [}
Enter sample concentratien, units and madia type 181 woi . Ground Waler -
What is the dapth of tha soil gas sample or ground water table (for 7 rmaters
ground water contamination)?(LT)
This vaiue can change by #/- 1 meters
What is your contaminant of concem (COC)? Tatrachloroethylene
What type of building are you invealigating at your site? Slab-on-Crads
What type of s0ll js beneath the building? Loam
What is the average soil/ground waler temperature? 55 Farenhelt -
Chemical Propertias
CAS Number 127984
Molecular Weight (MW) 165,83 [g/male]
Henry's Law Censlant at ground waler temperature {H} 0,3934697 [unitless]
Free-Air Diffusion Coafficient {Da) 7.200e-2  [omis)
Diffusivity in Water {Dw) 8.200e-6  [emi/fs)
Unit Risk Factor {URT) 3.008-G [{pgima)-1]
Refsrence Concentration (RfC) 0. [mgfm3]
Soil Properties
Tolat Pujusily (1} 0.399 [unitless]
Unsalurated Zons Meisture Contant Low 0.0610 Best Estimate High 0.240 [unitless)
{8w) 0.148
Caplllary Zone Moisture Sontent al Air-Eplry Pressure 0.332 funitlsss}
{Bw,cap}
Helght of Capiilary Zone (CZh) 0.375 [m]
Soil-gas Flow Rate into the Building (Qsoit) - 5.00 [(/min]
Bullding Properties
Ajr Exchange Raste (Es} 0.2580 fhr-)
Building Mixing Helght {He} 244 fm)
Building Feolprint Area {FB} 106.0 [m2)
Subsurface Foundation Area [AB) 1068.9 {m?]
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Building Crack Ratio {n} 000038  [unitiess)
Building Foundation Stab Thickness {Lcrack) 0.100 [m}
Exposure Parameters
Exposure Duration for Carcinogens (EDe) 26 {ysars)
Exposure Frequency for Carcinogens {EF¢) 250 [daysiyear]
Averaging Time for Carcinogens (ATe) 70 [years]
Exposure Duralion for Non-Carginegens (EDnc) 25 [years]
Exposgurs Freguency for Nen-Carcinogens {EFac} 250 {daysivear]
Averaging Time for Non-Carcinogens {ATnc) 25 [yaars]

[ TEALCULATE RESULTS %

RESULTS
Unsaturated Zone Effective Diffusion Cogfficiant (Datr) 0.004532  fem?/s}
Unsaturated + Caplilary Zone Effective Diffusion Gestiiclent (DT 0.0008963 [cm2fs]
o)
“A" Paramater 8.010e-5 Based on parameter analysig: Advection is
the dominant mechanism acress foundation.
“B" Parameter 456.5 piffusion through soil is the overall rate-
"t Parameter 0.004018 1:\2;2;1.131?;;‘,3‘1&5?: the subsurface to
Johnson & Ettinger Attenuation Factar {a) 7.882e-5
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Prediction? [Best Estimate High Prediction2
Indoor Air 2198 [ugim3}0.4128 [ppbv);4.694 [ng/m3)0.7367  [pphbvi[5.714 [g/m3y0.8430 {ppby
{oncentration
Cancer Risk 2.0540-6 3.6668-6 4.193e-8
Hazard Quotient 0. . 0. 0.
t "Low Pradiction” concentration produced with HIGHEST moistura content and PEEPEST depth to
conlamination.
2 "High Prediction” concentration produced with LOWEST moisture content ang SHALLOWEST depth to
contamination.

“TCLEAR ALL

{ FORMAT REPORT FOR PRINTER |
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Screening Leve! Impiementation of the Johnson and Ettinger Vapor Intrusion Model
with two variablefuncertain parameters (source depth, moisture content)

Forward Calculation of indoor Air Backssd Caloulaiion full uncertainty analysis
Concentration

Background

Migratien of volatile chemicals fror the subsurface into overlying buildings Is called vapor intrusion (V1). Volalile organic chemicals In contaminated soils o
groundwater can emit vapors, which may migrate through subsurface soils and may enter the indoor air of overlying buildings. Bullding depressurization may
cause these vapors (¢ enter the home through cracks In the Toundation. Deprassurization can be caused by a combination of wing effects and stack effects,
whiah are the result of heating within the buiiding and/or mechanical ventilation. in extrema cases, the vapors may accumulate in dwellings to levels thal may
pose near-ferm safely hazards, such as expiosion, Typically, however, vapor concentrations are present at low levels, to which long-term exposure may pose
increased risk for chronic heaith effects.

This on-line calculator implements the Johnson and Ettinger {J&E) {Johnson and Ettinger, 1981) simplified modal fe evaluate the vapor intrusion pathway into
buildings. This J&E modal replicates the implemantation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in developing its
¢lraft vapor intrusion quidance, but ingludes a number of enhancamants that are fadililatad by weab jmplementalion; temperature depandence of Henry's Law
Constants and gaseous dgiffusivities, aulomatic sensitivity analysls of centain paramaters, and others described en the backarouad page,

The resulls you obtain from this OnSite implementation of the Johnson and Ettinger model may differ from other verslons of the Johnson & Ettinger Model, in
addition to tha OSWER Implementation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation (OERR)
gistributes a sel of spreadsheel implementations of the model. The differences among thesa implementations is described in detalf on the resulls pape. Beyond
these differences the an-tine version includes a simplified uncasdainty analysis the other implementations lack,

| Click For an Example |

Enter Site Name (optional): Industiat Worker - phase il
Enter sampie concentration, units and media typs 347 Eoil - Ground Water
What is the depth of the saif gas sample or ground water table (for 7 meters
ground water cortamination)?(L.T)
This value can change by +/« 1 melers
What is your contaminan of concen: (CCC)? 1,2 4-Trichlerobenzene
What typo of buiiging are you invostigating at your sile? Siab-on-Grade
What type of soil is beneath the bsilding? Loamt
What is the gyerage soiiground walar lemperature? 55 Farenhsit
Chemical Proparties
CAS Number 120821
Molecular Welght (MW) 181.45 {g/mole]
Henry's Law Genstant at ground water termperalure {H) 002328789 {unltless]
Fres-Ajr Diffusion Caefictent {Da) 3.0008-2  [emafs)
Diffusivity in Water (Dw) 8.230e-6  [cm2fg)
Unit Rigk Factor {URF) 0. [{pg/m3)-1}
Refarance Concentration (RIC}) 0.200 [mpim3)
Soif Properties
Total Porosity (n) 0,398 funitless)
Unsaturated Zone Maislure Cantent Low 0.0610 Best Estimate High 0.240 [unitless}
(8w} 0.148
Capillary Zone Molsture Content at Air-Entry Pressure 0332 [unitiess)]
{Bw,cap)
Height of Capfllary Zone {GZh) 0,375 [r]
Soil-gas Flow Rate Inte the Bullding {Qsox) §.00 [fmin]
Bullding Proparties
Air Exchangs Rate {E£g) 0.250 {hr-1)
Building Mixing Height (HB) 2.44 {m)
Building Foatprint Avea (Fe} 100.0 [m2)
Subsurface Foundation Area {As} 106.0 [m2}
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Building Crack Ratio (1} 0,00038  [unilless]
Building Foundation Slab Thickness {Lerack) 0,100 fm]
Exposure Parameters
Exposure Duration for Carcinogens (ED<) 25 [years]
Exposure Frequency for Carcinegens (EFc} 250 {caysiyear]
Averaging Time for Carcinegens {ATc) 70 {yaars]
Exposure Duration for Non-Carcinogens {EQnc) 25 frears}
Exposure Frequency for Nen-Cardniogens (EFac) 250 [dayslyaar]
Avaraging Time for Non-Carcinogens {ATne) 25 [years)

(T CALCULATE RESULTE __}

RESULTS
Unsaturated Zone Edectve Diffusion Coeeflicient (Derr} 0001892  [amafs]
tui + Capi 3 ive. Diffusi iciend (DF 0.06008528 [ema/s)
aff)
A Parameter 76218-5 Based on parsmeter analysis: Advection is
] the dominant mechanism across foundation.
"Bl Earameter 1093. Diffusion through soil is the overall rate-
nn limiting process for the subsurface te
"G Paramefer C.0048%8  paoor-aix pathway .
Johneon & Ettinger Attenuation Factor {a) 7.505e-5
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
b ow Prediction? Best Estimate High Prediction2
Indoor Ajr 002185 [up/m350.002946 |ppbv][0.05892  1:9/m3)0.007545  [ppbv)[0.08268  [1gim3}0.01115  [ppby]
Coneentration
Cancer Risk 0. 9. a.
Hazasd Quotient 7.481e-5 2.018e.4 2.632a-4
1", ow Predicton” concantration preducad with HIGHEST rmoislure content and DEEPEST depth to
coniamination.
2 "High Prediction” concentration produced with LOWEST moislure conlent and SHALLOWEST depth to
contamination.
{__CLEARALL
{ FORMAT REPORT FOR PRINTER ]
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calcutation of indoor Air
Concentration

Background

Migration of volatile chemicals frem the subsurface into overiying buildings is called vapar Intrusion (VI). Volatile arganic chemicals in contaminated soils or
groundwater can amit vapors, which may migrate through subsurface solls and may enter the indeor air of overlying bulldings. Bullding depressurization may
causa these yapors to enler the home through cracks in the foundatlon, Depressurizalion can be caused by & combination of wind affects and stack effects,
which are the result of heating within the buiiding andfor mechanical ventilation. in extrema cases, the vapors may accumulate in dwellings to levels that may
pose neat-term safaty hazards, such as explosion. Typically, nowever, vapor concentrations are present at low levals, lo which long-term exposure may pose

increased risk for chronic health effects.

This on-line caicutator implements the Johnson and Eitinger (J&E} (Johnson and Ettinger, 1891} simplified model to evaiuate the vapor inlrusion pathway into
buildings. This JAE modet replicatas the implementation that the U3 EPA Office of Solid Waste and Emergency Response {OBWER) used in developing ils
draft vapor intrusion guidance, bul inclkudes a number of enhancements that are faclitzied by web implemeniation: temperature dependence of Henry's Law
Constants and gaseous diffusivities, automatic sensilivity analysis of cerlain parametars, and others described gp_the backaround page.

The resulis you oblain from this OnSite implementation of the Johnson and Etlinger model may differ from other versions of the Johnson & Eflinger Model. in
addlition to the OSWER implementation that was used for the draft vapor intrusion guidancs, EPA Office of Emergency Response and Remediation (OERR)
distributes a set of spreadsheet implamantations of the model. The differences among thase implementations is described in detad on the resulls page. Seyond
thesa differencas the on-line varsion includes a simplified uncertainty analysis the other implememalions lack.

[ Click For an Example |

Enter Site Nama {optional): Indusirial Worker - Phase Il
Enler sampte concentration, units and media type 156 L Ground Waler
What is the depth of the soil gas sample or ground water table (for 7 meters
ground water contamination)?(LT)
This value can change by +/- 1 maters
What Is your contaminant of concern {CQC)? Trichloreethylens
What fype of building are you investigaling at your site? Slab-on-Grady
Whiat fype of soi} is baneath the building? Loam
Whal is lhe average soilfground water temperalure? 55 Farenheit
Chemical Properties
CAS humber 79016
Molecular Weight {MW) 131.3% gfmole}
Henry's 1 aw Constant al graind water tamperatara {H) 0 23R7947 [1nitRSS)
Free-pir Diffusion Coefficient {Da} 7.800e-2  [cmafs)
Diffusivity in Water {Dw] 5.1008-8  [om2/s]
Uil Risk Fauten (URF) 41008 {{(pofmdr]
Reference Cencentration (RIC) 2e-03 fmg/m?3}
Soil Properties
Total Poiusily (1) 0.399 [uniltiess)
Unsalurated Zone Moisture Gontent Low D.0610 Best Estimate High ©.240 [unitless}
(8w} 0,148
Capillary 7one Moislure Gontent at Air-Eniry Prassure 0,332 [unitless)
{Bw.cap}
Height of Capillary Zong {CZn) 0.375 [m}
Soil-gas Flow Rate Inio the Building {Qsoil) 5.00 {Limin)
Building Propertios
Air Exchange Rate {Eg) 0.250 {hr]
Building Mixing Height (Ha) 244 im]
Building Fociprint Area (Fe} 100.0 [m2)
Subsurface Foundation Area (AB} 106.8 [m2]
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Bullding Crack Ratio {n) 0.00038  [unitless}
Busilding Foundation Stab Thickness (Lerack) 0100 im]
Exposure Parameters
Exposure Duration for Carcinegens (EDc) 25 {yaars}
Exposure Frequency for Garcinogens (EFc) 280 [daysfyear)
Averaging Time for Carcinegens {ATc) 70 [yaars)
£xposure Duraticn for Non-Carcinegens (EDne) 25 [years)
Exposure Frequency for Non-Carcinogens (EFnc) 250 [daysfyear}
Averzging Time for Non-Carcinogens {ATne}) 25 fyears)
| CALGULATE RESULTS i
RESULTS
it {Deft) 0004973  [cmd/s)
sotificis (DT 0001014 {omis)
off}
A" Parameler 9061e-5 Based on parameter analysig: Advection is
the dominant mechanism across foundation.
"R" Parameter 416.0 pDiffusion through soil is the overall rate-
“pn p 0.004918 ;::;;:;Til}zrggiiza)ffr the subsurface to
sohnsen & Eftinger Attenuation Factor {a) 8.857e-5
iNDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Pradiction? Best Estimale High Prediction?
Indoor Ajr 1.855 (ugm330.3454 [ppbv)|3.350 [ug/m3p0.6238 [ppbvi{3.849 [rgim3}0.7168 [ppbvy
Concentration
Cancer Risk 1.860e-6 3.360e-6 3.861e-6
Hazard Quotient 0.6352 1.147 1.318
1 "Low Prediction” concenlration produced with HIGHEST moisture content and DEEPEST dapth to
contamination.
2 *High Prediction” concardration produced with LOWEST moisture content and SHALLOWEST depth to

contamination.

f FORMAT REPORT FOR PRINTER ]
What do these resylts mean?
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Alr Bagkward Cakalstion flluncortainty analysis
Concentration

Background
Migraticn of volatile chemicais from the subsurface inlo overlying buildings is called vapor intrusion {\). Volalile organic chemicals in contaminated soils or

groundwater can emit vapors, which may migrata through subsurfaca soils and may enter the indoor &Ir of overlying buildings. Bullding depressurizalion may
cause these vapors to enter the homa through cracks in the foundation, Depressurization can be caused by & combination of wind effacts and stack effects,

which are the result of heating within the building and/or mechanical veniifation. In extreme cases, lhe vapors may accumulate in dweflings to levels that may
pose near-torm safety hazards, such as explosion. Typically, however, vaper concantrations are presant at low levels, to which leng-lam exposure may pose

increased risk for chronic health effects.

This on-line caicutator implaments the Johnson and Ettinger (J&E) (Johnson and Ettinger, 1994} simplified mode| o evaluata the vapor intrusion pathway inlo
buildings. This J&E model replicates the implementation that the US EPA Office of Solid Waste and Emargency Response {OSWER) used in develeping fts
draft vapor intrusion guidance, but inciudes a number of enhancements that are facilitaled by wab implemantation: temperatura dependence of Henry's Law
Constants and gaseous diffusivilies, autematic sansitivity analysls of certain paramelers, and others described on the background page.

Thsa results you obtain from this OnSite implemantation of the Johnson and Ettinger mode! may differ from other versions of tha Johnson & Ettinger Model. In
addition to the OSWER impfemeniation that was used for the draft vapor intrusion guicance, EPA Offica of Emergercy Response and Remediation (OERR)
distributes a set of spreadsheet Implemantations of the model. The differences among these implemsntations Is described in detall on the resulls page. Beyond
these diffarences the en-iine varsion inciudes a simplified uncarainty analysis the othar implementations lack,

| Click For an Example |

Enter Site Name (optionaf): Adult Resident - Phasa {18
Enler sample concentration, unils ang media fype 54.6 yghl : Ground Water
What is the depth of the solf gas sample or ground water lable (for 7 meters
ground water contamination)?(LT)
This value can change by +~ 1 meters
What s your centaminant of concem (COC)? Telrachloroethylens
What type ot bullding aré you investigatng a! your slte? Stab-on-Grade
What typa of soil és bengath the building? Loam
What is the average. soilfground water temperature? 88 Farenheit
Chemical Properties
CAS Number 127184
Molecutar Waight (MW) 165,83 [afmole)
Menry's Law Congtard at ground waler temparature (H) 0.3934897 [unitless)
Free-Ajr Diffusion Coefficiant {Da} 7.200e-2  jom2fs}
Diffusivity in Water (Dw) 8.200e-6  [cmifs)
Unit Risk Factor (URF} 3066 {Epmmd)]
Refarence Conceniration {RIC) 0. frigim?3)
Soil Properties
lotal Horasity (n} U449y [unltless]
Unsaturated Zone Moisture Content {ow 0.0610 Best Eslimate High 0.240 [uritless]
(Bw) 0.148
Capillary Zona Moisture Content at Alr-Entry Pressure 0332 |unitless)
(Bw.cap}
Heignt of Capiilary Zone {CZn) 0.375 {m]
Soil-gas Flow Rate Into the Bullding {Ctsolr} 5.00 |LAmin]
Building Proporties )
Air Exchange Rate {Ep) 0,250 ihr1j
Ruilding Mixing Haight {Hz) 2.44 im)
Building Foolprint Area {Fg) 100.0 [m2)
Subsurface Foundation Area (AB) 106.0 [m2]
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Building Crack Rafio () 0.00038  {unitless]
Building Foundation Sled Thickness {lcrack) G100 [ra]
Exposure Parameters
Exposure Duration for Carcinogens (EDc) 30 [years]
Exposurs Frequency for Carcinogens (EFs) B0 [daysiyear]
Averaging Time for Carcinogens {ATe} 70 [years]
Exposgure Duration for Non-Carcinogens (EPnc} a0 [years]
Exposure Frequency for Nen-Carcinogens {(EFnc) 365 [daysévear)
Averaging Time for Non-Carcinegens {ATnc) 30 Iyears]
{  CALCULATE RESULTS ]
RESULTS
Unsamrated Sone I 0.004532  [em2/5)
Ungpinrated 4 Ga Y Caathizept (DT 0.0008063 [cm2/s]
off} :
*A" Parameter 8.0100-5 Based on parameter analysis: Advection is
che deminant mechanism across foundation.
"B Paramater 456.5 Diffusion through seil is the overall rate-
"Gt pa gt 0.004918 i:gm;g;?gigrg:;e::as?r the subsuxface to
Johnson & Eftinger Attenuation Factor (o) 7.882e-5
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
L.ow Pradictiont Best Estimate High Prediction2
Indoor Alr 0.6491 [Hm3Y¢.1400 [ppbv]i1.693 [1g/im3) 0.2498 [ppbv)| 1-938 [g/m3|0.2859 tppbvj
Concaniration
Cancer Risk 1.170e-6 2.088e-6 2.388e-6
Hazard Quotient 0, 0. o,
% "Low Prediction” cencentration produced with HIGHEST moisture content and DEEPEST depth o
contarsination.
2 "High Prediction” concentration produced wilh LOWEST moisture content ang SHALLOWEST depth to

contamination.

CLEAR ALL
[ FORMAT REPORT FOR PRINTER ]
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Screening Level implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

o (ulluncertainty analysls

waidd Gafeu

Forward Calculation of Indoor Air &8
Concentration

Background
Migration of volatile chernicals from the subsurfacs into overlying buildings is called vapor inruston (V1. Volatile crganic chemicals in centaminated soils o

groundwater can amil vapors, which may migrate through subsurface soils and may enter the indeor air of overlying buildings, Building depressurization may
cause these vapors to enter the home through cracks in the foundation. Depressurizalion can ba caused by a combination of wind effects and stack effects,
which are the resuil of healing wilhin the building andfor mechanical ventilation. In extreme cases, the vapers may accumufate in dwellings to levels that may
pose near-term safely hazards, such as explosion. Typically, however, vapor concentralions are present at iow levals. lo which long-termi exposure may pose
increased risk for chronic heallh effects.

This on-line calewiater Implements the Johnson and Ettinger {J&E) (Johnson and Etlinger, 1691) simplified mode! 1o evaluate the vapor inttusion pathway into
buildings. This J&& madel replicates lhe implementation that the US EPA Cffice of Solid Waste and Emergency Response (OSWER) used in devaloping ifs
draft vapor inlrusion guidance. but includes & nurmber of anhancements that are facilitated by web implementation: temperature dependance of Henry's Law
Constants and gaseous diffusivities, aulomatic sensitivity analysis of certain parameters, and others described on the background page.

The results you cblain from this OnSite implementation of the Johnson and Ettingar model may differ from other varsions of ihe Johnson & Eltinger Modal. la
addition to the OSWER implementation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Respense and Remediation (OERR)
distibutes a set of spraadsheet implementations of the model, The differances among thase implementations is described in detail on the results page, Beyond
these differences the oa-line version includes & simplified uncarainty analysis the other implemaniations lack.

| Click For an Example |
Adult Resident - Phase IIB

Enter Site Name (optional):

Enter sample concentration, urits and media ype 41.4 i Ground Waler
What is the depth of the sail gas sample or ground water table (for 7 meters
ground waler contamination)?(L7)

1 meders

This value can change by +/-
What is your conlaminant of concem (COC)? Tsichicroethylene

Wha type of building are you Investigating al your sile? Siab-on-Grada

What type of soil is beneath the building? Leam
What is the average soillground waler tempesatuce? 55 Farenheit
Chemical Proparties
CAS Numbar 79016
Molecular YWeight (MW} 131.39 [o/mole)
Henry's Law Constant at ground water lemperature (H) 0.2367047 [unitioss)
Free-Air Qiffusion Coefficient {Da) 7.0000-2  [om2fs}
Diffusivity in Water {Dw) 9.1008-6  fom2/s]
Unit Risk Factor (URF) 44086 [{ppim3ri)
Referencs Concentiation (RIC) 2e-03 {mginsd
Soll Properties
lotai #orosity {n) .398 |unitiess)
Unsalurated Zone Moisture Content tow 0.0610 Best Estimate High ¢.240 [unitless}
{Bw} 0.148
Lapillary Zene Moisture Content at Air-Entry Pressure 0.332 [unitless}
{Bw.cap}
Helghl of Capilfary Zone {GZn) 0.375 m]
Soil-gas Flow Rate Into the Building (Qson) 5.00 {l.4min]
Building Propertiss
Al Exchange Rate {EB) 0.250 ihr1}
Building Mixing Height {He) 2.44 {m]
Building Footprint Arsa (F8) 1000 {m2)
Subsurface Foundation Area (AB}) 10689 [m2]
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Builging Crack Ratic {n)} 0.00038  {unitiess]
Suilding Foundalion Slab Thickness (L.crack) 0.10¢ [m}
Exposure Parameters
Exposure Duralion for Carcinogens (EDc} a0 fyears)
Exposure Frequency for Carcinogens (EFe) 350 [dayslyear}
Averaging Time for Carcinogens (ATe} 70 {vearsj
Exposura Duration for Non-Carcinogens {EDnc} a0 [years]
Exposure Frequency for Nen-Carcinogens {EFnc) 365 [daysfyear]
Avaraging Time for Non-Carcinogens {ATnc) 30 fyears]
[T CALCULATE RESULTS |
RESULTS
0004573 [em2fs]
Lhysaraieg 1 Ua 0001614 {omfs)
eff}
"A" Parameter 9.061e-6 Based on parameter analysis: Advection is
the dominant mechanism across foundation.
"B Paramater 4160 piffusion through soil is the overall rate-
"0 Pa o 0.004918 i;g\;l;;?gisr;:i:za;?r the subsurface to
Jehnson & Ettinger Attenyation Factor (a) $.8978-5
NDQOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
ow Predictiont Bast Estimale High Prediction? i
indoor Air 04829  fuy/m310.08953  [pphvii0.8722 [ugin30.1624  [pphvy1.002 [g/m3]0.1886  [ppby}
Concentration
Cancer Risk 8.137e.7 1.4700-6 1.689e-6
Hazard Quotianl 0.2415 0.4361 0.5011
1 "Low Prediction" concentration produced with HIGHEST moistura contant and DEEPEST depth to
contamination.
2 *High Prediction” concentraticn produced with LOWEST molsture contant and SHALLOWEST depth lo
contamination.

{ FORMAT REPORT FOR PRINTER }
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Backwgrd Calouiation full uncertalnty analysis
Concentration

Background
Migratien of volatiie chamicals from the subsurface into overlying buitdings is called vapar Intrusion {VI). Volatile organic chemicais in contaminated soils or

groundwater can emil vapers, which may migrate through subsuiface soils and may enter the indoor alr of overying buildings. Building depressurization may
cause thesae vapors o enter the home through cracks in the foundalion. Depressurization can be caused by a combinalion of wind effects and stack effects,
which are the result of heating within the bullding and/er mechanical ventilation. In exirems cases, the vapors may accumulate in dwallings to levels that may
pose near-term safety hazards, such as explosion. Typically, however, vapor concaniralions are present at low levels, fo which long-term exposure may pose
increased risk for chrenic heaith effacts, :

This on-line caleutatos implements the Johnson and Eftinger (J&E) (Johnson and Eltinger, 1991} simpiified mode! to evaluate the vapor intrusion pathway into
bulldings. This J&E modet replicates the Implementation that the US EPA Offica of Solid Waste an¢ Emergency Response (OSWER) used in developing its
draft vapor intrusion. guidance. but includes a number of ephancements that are facifitatad by web Implementation: 1emperature dependence of Henry's Law
Constants and gaseous diffusivities, automatic sensitivity analysis of certain parameters, and others descibed o7 the hackground page.

The resulls you obtain from this OnSite implementation of the Johnson and Ettinger model may differ from other versions of the Johnson & Etinger Model, In
addition to the OSWER implemsentation that was used for the draft vapor intrusion guidancs, EPA Office of Emergency Response and Remediation {OERR)
distributes a sel of spreadshesl implementations of the model. The differences among these implementations is described in detail on the results page. Beyond
these differences the on-line version includes a simplified uncerfainty analysis the other implementations lack.

[ Ciick Foran Exampls |

Enter Sita Name {(optional): Adult Resident « Phase 1B
Enter sampie concenlration, units and media type 1 Mo/t . Ground Water -
What is the depth of the soil gas sample or ground water table (for 7 melers
ground water contamination)?(LT)
This value can change by +/- 1 meters -
What is your contarginant of concem ({COC)? Vinyl chloride {chlorcethene)
what typa of building are you invesligating at your site? Slab-on-Grade
What type of soif is beneath the building? Loam
Whal is the average soiforaund water lemperaiure? §6 Farénheit
Chemical Propertios
CAS Number 75014
Molecular Weight (MW} 8§25 [g/mole)
Heiry's Law Constant at ground watar tamperature (H) 0802116 {unitlass]
Free-Air Diffusion Coefficient {Da) 0.1060 [cm2/s}
Diffusivity in Water {Dw) 1.2302.5  [cm2/s)
Unit Risk Factor {U4RF) 8.80e-6  {(pg/mdy)
Reference Concentration (REC) 0.100 [mgim3}
Soil Properties
Total Porosity {n} 0.386 funitless}
Unsaturated Zene Moisture Content Low 0.06%0 Best Estimate High D.240 [unitess)
(8w} 0.148
Capillary Zone Maislure Conlent at Air-Cniry Pressure 0332 funitless]
(8w,cap)
Height of Capifiary Zone (CZn} 0375 fm}
Soil-gas Flow Rate Into the Building {Qsoil) 500 {L/min]
Building Proparties
Air Exchange Rate {(EB} £.250 thr-1)
Building Mixing Height (HB} 2.44 {m]
Buitding Footprint Area (FB) 1000 fm2)
Subsurface Foundation Area (AB} 106.0 {m2)
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Building Crack Ratio (n} 0.00038  [unitiess)
Building Foundation Slab Thickness {Lcrack) 0.100 [m)
Exposure Paramoters
Exposure Duration for Carcinogens (EDc} 30 fyears]
Exposure Frequency for Carcinegens (EFc) 350 {daysfvear]
Avaraging Time for Carcinogens {ATc) 70 {vears}
Exposure Duration for Nen-Carcinogens (EDne) 30 ivears}
Exposura Freguency for Non-Carsinogens (EFnc) 365 [daysiyear]
Averaging Time for Non-Carcinogens (ATnc) 30 {yaars]

{ CALCULATE RESULTS ]

RESULTS
ey Govitizient [Detr) 0.006672 [em?/s]
Hactive Ciffusion Gootlician (DT 0.001289 [cm2is]
A" Patameter 1.162g-4 Based on parameter analysis: »Advection is
. the dominant mechanism across foundation.
ZB" Parameter 3104 Diffusion through §0il is the overall rate-
i limiting process for the subsurface te
e 0.004918 indcor-air pathway.
Johnson & Ettinger Attenuation Factor (a) 1.426e-4
NDOOR AIR RESULTS FOR GROLIND WATER SAMPLE DATA
t.ow Prodictiont Bast Estimate iHigh Prediction2
Indoor Air 05638  [g/m3[0.2208  [ppbv}|0.9933 [Wg/m3]0.3888  jppbvi.132 [gm3j0.4430  [ppbvi
Concentration
Cancar Risk 2.035e-6 3.5682e-6 4,0938-8
Hazard Guotient 0.005638 0,000933 0.01132
"Low Pradiction” concantration produced with HIGHEST moisture content and DEEPEST depth tc
centaminatisn,
2High Prediction” concentratlon produced with LOWEST moistura content and SHALLOWEST depth to
contamination.
(CLEARALL '}
i FORMAT REPORT FOR PRINTER |

What do these results mean?

Comments or suggestions

Top 4
Home | Glossary | Nofation | Links | Referenges | Caicuiators
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Screening Level Implementation of the Johnson and Ettinger Vapor intrusion Model
with two variablefuncertain parameters (source depth, moisture content)

Forward Calculation of indoor Air Saskwerd Caliatation fUll uncertainty analysis
Goncentration

Background

Migration of volatile chemicals from the subsurface into overlying buildings is caftad vapor intrusion (V1). Volatlle ezganic chemicals in contaminated soils or
groundwater can emit vapors, which mey migrate thraugh subsurface soils and may enter the indoor alr of overlying buiidings. Building depressurization may
cause these vapors Lo enter the home through cracks i the foundation, Deprassurization can be caused by a combination of wind effects and glack effects,
which are the resuit of heating within the building and/or mechanical ventitation. In exireme cases, the vapors may accumuiate in dwellings to levels that may
pose near-tanm safaty hazards, such as explosion. Typically, however, vapor concentrations are preseat al low levels, to which iong-ferm exposure may pose

increasad risk for chronic health effects.

This on-ling calculalor implements the Jonnson and Ettinger (JAE) {Johnson and Etlinger, 1991) simplified model to evaluate the vapor intrusion pathway inlo
buildings. This JAE modet repiicates the implemantation that the US EPA Office of Solid Waste and Emergency Response {OSWER}) used in daveloping iis
drafl vapor Intrugion guldance, but includes & number of enhancements that are facililated by web implementation: temperalure dependence of Henry's Law
Constants and gaseous difiusivities, automatic senslitivity analysts of certatn parametars, and othars descrived on the backaround page

The rasults you oitain frem this OnSite impiemantation of the Jehnson and Ettinger medel may differ from other verslens of the Johnson & Etlinger Meded. In
addition to the OSWER implementation that was used for the draft vapor intrusion guidance, EPA Office of Emargency Response and Remediation (OERR)
distributes a set of spreadsheet impiamentations of the model. The differances among these Implementations Is described in detail on: the resulls page. Beyond
theso differences the on-line version Includas a simplified uncerainty analysis the other implementations lack.

| Click For an Example 1

Enter Site Nama {optional): Adult Resident - Phase 1iB
Enter sample concentration, uniis and madia type 0375 ugit : Ground Water -
nat is the depth of the soll gas sample or ground waler lable {for 7 meters
ground walss contamination)?(LT)
This value can change by +/- 1 meters
\What Is your contaminant of concem (COC)? alpha-HGH {alpha-BHC)
What type of buikding are you investigaing al your sie? Slab-on-Grale
What typa of sail is baneath the buiiding? Loam
What is the ayerage soilground waler lemparature? 55 Farenheit
Chemical Properties
CAS Number 319846
Molecutar Weight (MW} 26083 {o/mele)
Henry's Law Constant at ground water temperature (H} 0,600098886 [nnitlass]
Frae-Air [Hifusion Coefficient {Da) 1.420e-2  {omifs}
Diffusivity in Waler {Pw}) 7.340e-6  [om2is)
Unit Risk Factor (URF) 1.808-3  [ughudpi]
Reference Concantration (RIC) g {mg/m3)
Soil Propertias
Tolal Porosity in) U39y [unllless]
Unsaturated Zone Molsture Content Low 0.0610 Best Eslimate High 0.240 [unitiass}
(8w} 0.148
Capitiary Zone Moisture Content at Al~Enlry Pressure 0.332 funitlass)
{Bw.cap)
Height of Capillary Zone {CZn) 0375 [re]
Soil-gas Fiow Rate Into the Buiiding {Qsoil) 500 [L/min]
Building Properties
Air Exchange Rate (E8} 0.250 fhr1]
Building Mixing Height {HB) 244 [l
Building Footprint Area {Fa} 1000 [m?)]
Subsurface Foundation Area {AB} 106.0 [m2)
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Building Crack Ratio (n} 0.00038  [unilless)
Bullding Foundation Slab Thickness {Lerack) 0.100 [m]
Exposure Parameters
Exposure Duration for Carcinegens (EDc) 30 Jyears)
Exposure Frequency for Carcinogens (EFc) 350 {daystynar)
Averaging Time for Carcinogans (ATc) 70 fvears]
Exposure Buration for Non-Carcinogens {EDnac) 30 {years|
Exposure Frequency for Non-Carcinogens {EFnc) 365 [daysiyear]
Averaging Time for Non-Cazcinogens (ATnc) 30 [years]

{ CALCULATE RESULTS ]

RESULTS
0001699 [em2/s]
s (DT 0401780 [em?s]
AT 8| 1.591e-4 Baged on parameter analysis: Advection is
. the dominant mechanism acrogs foundation.
‘B Parameter 1218. Diffupion through seil is the overall rate-
. limiting pxocess for the subsurface te
aral 0.004918  {usor-air pathway.
Johnson & Ettinger Attenuation Factor (a} {.541e-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Predictiont Bast Estimate High Prediction2
Indoor Alr 4.8808-T  [uo/m4.198e-8  [ppbv]i5.784e7  [Ligm3}4.807e-8  {ppbv)i1.555e-6  fug/m2)1.308e-7  [ppby) o
Concenlration :
Gancer Risk 3.691e-10 4,2279-90 1.160e-9
Hazard Quotient 0. g, o
1"Low Prediction” concentration produced with BEST ESTIMATE maisture content and DEEPEST depth fo
contamination.
2“High Prediction” concentration produced with HIGHEST moisture content and SHALLOWEST depth to
contamination.
CLEAR ALL
i FORMAT REPORT FOR PRINTER |

What da these resuits mean?

o nis of suggestions

Tope
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WCMS it/ .9pa. i 2model/pant-twofonsie/dnE_lite_ forward.him|
{ast updaled on Thursday, September 15, 2011

http:/f'www.epa.gov/athens/learn2model/part-two/onsite/InE_lite forward.html é’ 647 9/15/2011



EPA On-line Tools for Site Assessment Calculation | Ecosystems Research | US EPA Page 1 of 2

73 e Eaniemmmnriag

Ecosystems Research

EPA Ondine Tools for Site Assessment Calculation

4B of 67
Screening Level implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Gagkesd Cateulation full uncertainty analyss
Concentration

Background
Migration of volatile chemicals from the subsurface into overlying buildings is called vapor intrusion (Vi). Volatile organic chemicals in contaminated soils or

groundwater can emit vapors, which may migrate through subsurface soils and may enter the Indeor alr of cverlying buildings. Building depressurization may
cause these vapors to enter the heme through cracks in the foundalion. Depressurization can be causad by a combination of wind effects and stack effects,
which are the result of heating within the building and/or mechanical ventilation. in extreme cases, the vapors may accumulate in dwellings 1o levels that may
pose near-tenm safety hazards, such as explesion. Typically, howaver, vapor concentrations are present at low ievels, o which long-lerm exposure may pose
increased risk for ¢hronic health effects.

This en-line calculator implements the Johnson and Edinger (J&E) (Johnson and Ettinger, 1981} simplified mode! to evaluate the vaper intrzsion pathway into
bulldings. This J&E model replicates the implementation that the US EPA Office of Selld Waste and Emargency Response (OSWER) used in developing its
draft vapor intruslon guidanga, but includes a nursber of enhancemans that are facilitated by web implementation: temperature dapandanca of Henry's Law
Constants and gaseous difusivities, aulomallc sensitivity analysis of certain parametars, and athers desaribed on tha background pags,

The resuits you oblain from this OnSite implementation of the Johnsen end Etlinger model may diffar frem other versions of the Johnson & Ettinger Model. in
additian %o the OSWER implementaticn that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation (OERR)
distibutes a set of spreadshest Implementations of the model, The differences among thess implementations is described in detail on the fesults page. Beyond
{hese differences the on-line version includes & simplifed uncertainty analysis the other impiemsntations lack,

{  Click For an Example |

Enter Site Name {optional): Adult Resident - Phase IIB

Enter sample conceniration, units and media type 136 ugil Ground Watar -
What is the depth of the scil gas sample or ground waler table (for 7 meters
ground watar contamination)?(LT)

This value can change by +/- 1 melers

What s your contarrinent of concam {COCY? alpha-HCH {aipha-BHC)

What type of building aro you investigating at your site? Siab-on-Grade

What type of soil is beneath the building? Loam
What is the average soilfground waler temperalure? 85 Farenheit
Cheimical Properties
GAS Number 319846
Molecular Weight (MW) 290,83 [@/mole}
Henry's Law Constant at ground water temperature (H} 0.00008886 [unitiess)
Free-Air Diffusion Cosfficient (Da) 1.4208.2 [cm/st
Diffusivity In Water (0w} 7.340e-8  [om2/s)
Unit Rick Factar {LRF) 18003  [{pg/mi)1]
Reference Cencentration (RfC) 0. fmg/m3)
Soll Propertias
Tatal Peroaity (1) 0.309 funitioos)
Uinsaturated Zone Moistare Content Low 0.0610 Best Estimate High 0.240 {unitiess]
{Bw) 0,148
Capillary Zene Moisture Content at Air-Entry Pressure {.332 [unitlass]
{Bw.cap)
Height of Capillary Zone {CZk) 0375 ()]
Suil-gas Flow Rate Into the Building {Qsol) 5.00 [Lmin]
Bullding Properties
Air £xchange Rate (Es} 0.250 [rr-¥)
Suilding Mixing Height (HB) 244 [m]
Building Footprint Area (Fa)} 100.0 [m2)
Subsurfaca Foundation Area (AR) 106.0 Im2]
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Bullding Crack Ratio {n) 0.00638  [unitless]
Building Foundation Slab Thickness (Lerack} 0.100 im)
Exposure Parameters
Exposure Duration for Carcinogens (EDc} 30 fyoars)
Exposure Frequency for Carcinogens (EFc) ase [daysfyear]
Averaging Time for Carcinogens {ATc} 70 [yvears]
Exposura Duralien for Non-Carcinogens {EDnc) kli} [vears]
Exposure Frequency for Non-Carcinegens (EFne) 365 [daysiyear]
Averaging Time for Nen-Carcinogens (ATnc) 30 [yaars]
i CALCULATE RESULTS |
RESULTS ‘
ivi: (iffusion Goofficient {Defr) 0.001699 [cmafs)
iftusion Soeffident (DT 0.001780  Jem2/s)
afe}
YA Parameter 1.591e-4 Baged on parameter analysis: Advection is
the dominant mechanism across foundation.
2B Parampter 1218, Diffusion through scil is the overall rate-
g Parameter 0.004918 iigi;i?gigrggigza:’?r the subsurface to
nson & Ett 1] {a) 1.541e-4
NDOOR AlR RESULTS FOR GROUND WATER SAMPLE DATA
Low Predictont Besl Estimate High Frediclion2
indoor Air 1.8100-6  [ugmIf1.522e-7 [ppbvi2.072e-6  [ugim3}t.743e-7  [pphv]5.6408-6  [ugmaf4.74de7  [pphy]
{~oncentration
Cancer Risk 1.339¢-9 1.5338-9 4.172¢-9
Hazard Quotient 0. D. 0.
1"ow Prediction” concantration produces with BEST ESTIMATE moisture contend and DEEPEST depth to
conlamination.
2“High Prediction” concentration produced with HIGHEST maoishire content and SHALLOWEST depth to
contamination,
T CLEAR ALL
] FORMAT REPORT FOR PRINTER i
Whiat do theso resulls mean?

Comments or suggastions

Jop#
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Boskvard Swlvatation kil uncadainty analysis
Concentration

Background

Migratien of voiatile chemicals from the subsurface into overying bulidings Is called vapor intrusion {V1}. Volatile organic chemicals in contaminated soils ar
groundwaler ¢an ernit vapors, which may migrate through subsurface solls and may anter the indoor air of overying buildings. Building depressurization may
causa these vapors to enter the home through cracks in the foundation. Depressurizelion can be caused by a combination of wing effacts and stack effects,
which are the resuld of heating within the building andior mechani¢al vantilation. In exireme cases, the vapors may accumulale in dwellings to levels that may
pose near-term safety hazards, such as explosion. Typically, however, vapor concentrations are present at iow fevals, to which fong-term exposire may poss

Incraased risk for chronic health effects,

This an-iine calculator implements the Johnson and Ettinger (J&E) (Johnson and Etlinger, 1991) simplified model to evaiuate the vapor intrusion pathway Into
buildings. This J&E model replicates tha implementation that the US EPA Offica of Soli¢ Waste and Emergency Response (OSWER) used In developing ils
draft vapar intrusions guidance, but includes a number of enhancements that are facilitated by web implementation: temperature dependence of Henry's Law
Gonstants and gaseous diffusivities, automatic sonsitivity analysis of cartain paramelers, and others descidted on the backqround pags.

The rasuits you obtain from this OnSie Implementation of the Johnsen and Ettinger model may differ from other versions of the Johnson & Egtinger Medel. In
addition to the OSWER implementation that was used for the dreft vapor intrusion guidanca, EPA Office of Emargency Response and Remediation (CERR)
distributes & set of spreadsheet implementations of the model. The differences emong these implamentations is described in detail on the resulls page. Beyond
these differerces the ondine version inciudes a simplified uncertainty analysis the other implernentations lack.

{  Click For an Example |

Enter Site Narme {optional); Adult Resident - Phase 1B
Enter sample concentration, units and media type 0204 yofl . Ground Water -
Wnat is the depth of the soif gas sample or ground water tabie (for 7 melers
ground water contamination)?(L7}
This value can change by +/- 1 meters
What is your contaminar of concem {COC)? Dieldrin
What typa of building are you investigating at your sile? Slab-on-Grade
Whal type of scil is beneaih the building? Loam
What i the average soitground water lemperalurg? 55 Farenheit
Chemical Properties
CAS Number 605714
Mclecutar Welght (MW} 380.91 [/mote]
Henny's Law Censtant at ground water temperature {H) £.00010989 funitless]
Frae-Ajr Diffusion Coafficient {Da} 1.2508-2  [em?s)
Diffusivity in Water {Dw} 4.7408-6  [cmifs]
nit Risk Factor (URF) 4,60e-3  [(ug/m3)1)
Reference Conceniration {RfC) 1.75e-4  [mg/md)
Soll Proporiles
Tatal Parnsity {n) 0399 Junitiess]
Unsaturateg Zone Moisture Content tow 0.0610 Best Estimate High 0.240 [unitless) |
(8w} 0.148 :
Capillary Zone Meisture Content at Air-Entry Pressure 0.332 funitess)
{Bweap)
Height of Capiiiary Zone {CZh) 0375 [y
Soil-gas Flow Rate Into the Building (Qeei) 5.00 [LAmin]
Building Propertles
Alr Exchange Rate (Es) 0.250 [ar-1)
Builging Mixing Height {Re) 244 [m]
Building Footprint Area (FB) 100.0 [m2]
Subsurface Foundation Area {AB) 108.0 im2]
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Exposure Parametsrs

Bullding Crack Ratic {n)

Bullding Foundation Slab Thickness {Lcrack)

Exposure Duration for Carcinogens (EDc)
Exposure Frequency for Carcinogens {EFc)
Averaging Time for Carcinogens (ATe}
Exposura Duration for Non-Carcinogens {EDn¢)

Exposura Frequency for Non-Carcinogens {EFnc}

Avaraging ¥ime for Non-Carcinogens {ATnc)
i CALCULATE RESULTS

000038 [unitless]

0.100 {m]

30 [years}

350 [daysiyear)
10 [years]

a0 [years]

365 [dayshyearf
0 fyears]

)

RESULTS
€ ted Zone B 0.001254  [em2/s]
Unigatursted + Dapits 0.001312  {cmzfs]
ot}
A" 1.172e-4 Based on parameter analysis: Advection is
vom the deminant mechanism across foundation,
'B" Parameler 1649, Diffusion through seil is the overall rate-
wu limiting process for the subsurface to
L 0.004918 indoor-air pathway.
Johason & uztion Fi (o) 1.14584
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Predictiont Besf Estimale High Prediction2
Indoor Alr 2.2408-7  fugim3)1.420e-8  [ppbvjj2.867e-7  [ugim3 1.549e-8  [ppov5.7908-T  gg/m)3.719e-8  [ppbyj
Concentration
Cancer Risk 4.235e-10 4.853e-10 1.095e-%
Hazard Quotient 1.2808-6 1.467¢-6 3.3099-6
3 "Low Prediclion” concentration produced with BEST ESTIMATE maisture cantent and DEEPEST depth to
coniamination.
2 "High Prediction” concantration produced with HIGHEST matsture content and SHALLOWEST depthto
contaraination.
CLEAR ALL
{ FORMAT REFGRT FOR PRINTER i
What do these resuits mean?
Comments or supgestions
Top*
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/unceriain parameters (source depth, moisture content)

v G

Forward Calculation of indoor Air o whiors full uncerfainty anajysis
Concentration

Background .

WMigration of volatile chemicals from the subsucface into overlying buildings is cafied vapor intrusion (V1). Volatiia organic chemicals in contaminated soils or
groundwater can emit vapars, which may rigrate through subsurface soils and may enter the indoor air of overlying builgings. Bullding depressurization may
cause these vapors to enter the home through cracks in the foundation., Depressurization can be caused by a combination of wind effacts and stack affects,
which are the result of heating within the bullding and/or mechanical ventilation. in extreme cases, the vapers may accumulate in dwellings {6 levels that may
pose near-tenm safety hazards, such as explosion. Typicaily, however, vapor concentrations are presant at fow lavels, to which Jong-term exposure may pose

increased risk for chronic health effects.

This on-line catculator implements the Johnson and Ettinger (J&E) (Johnson and Ettinger, 1991) simplified model to evaluate the vapor intrusion pathway inle
buildings. This JAE model replicates the implesmentation that the LS EPA Office of Selid Waste and Emergency Response (OSWER) used in developing its
draft vagor intruston guidance, but includes a number of enhancements that are facilitated by web Implementation: temperalure dependenca of Henry's Law
Constants and gaseous diffusivities, automatic sensitivity analysis of certain parameters, and others described on the background page

The sesulls you ebtain from this OnSite Implamentation of tae Johnson and Ettingsr model may differ from olher versions of the Johnson & Etlinger Madel. In
addition to the OSWER implementation that was used for the draft vapor inlrusion guidance, EPA Office of Emergency Response and Remediation (OERR)
distibutas a sel of spreadshest impiementations of the medal, The differences among thess implementations is described in datall on the resulls page. Beyond
thesa differencas the on-ne verslon includes a simplified uncertainty analysis the other implementations fack.

| Ciick For an Example |

Entar Site Name (oplional): Industrial Worker- Phase HB
Entar sample concentration, unils and media type 0.138 Hah. - Ground Water -
What is the dapth of the soll gas sampie or greund water table (for 7 meters
ground water coptamination)?(LT)
This vaiue can change by +/- 1 meters
Whal is your contaminast of concern {COC)? aiphe-HCH (alpha-BHC}
What type of bullding are you Investigatuy al your sils? Slub-on-Grade
What type of soil is beneath the bullding? Loam
What is the averags seil/around water temperature? 58 Farenheit
Chamiral Proparties
CAS Mumber 315846
Molecular Weight (MW} 25083 faimele]
Henry's Law Constant at grountl watar femparatira (H) 0.00009886 {unitlass)
Free-Alr Diffusion Coafficient {Ds} 1.420e-2 [cm2fs]
Diffusivity in Water {Dw) 7.340e-6  fem2fs)
Unit Risk Factor (URF) 1.804-3 [{Rrgpmar1]
Refarence Concentration [RfC) 0. [mg/m3}
Solii Properties
Total Poroslty (1) 0.399 [unllless)
Unsaturated Zona Meislure Content Low 00610 Best Estimale High £.240 {unitiess]
{6w) 0.148
Capillary Zone Moisture Content at Air-Entry Pressure 0.332 funitlass]
{Bwzap)
Height of Capillary Zone {CZn) 0.375 [m}
Soil-gas Flow Rate Into the Buliding (Qiseil} 5.00 {Limin]
Building Properties
Alr Exchange Rate (EB) 0.250 {hr-f]
Building Mixing Height (HB) 244 . im]
Bullding Footpsint Area (FB} 100.0 im2]
Subsurface Foundation Area (AB) 106.0 [m2]
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Bujlding Crack Ralio (1)

Page 2 of 2

000038  [unitless}

Building Foundation Stab Thickness {Lerack) .00 im}
Exposure Farameters
Exposure Duration for Carcinogens (EDc} 25 {years}
Exposure Frequency for Sarcinogens {EFc) 250 [days/year)
Averaging Time for Carcinogens {ATc) 70 {years}
Exposure Duration for Nen-Carcinogens {EDnac} 25 {vears}
Exposure Freguency for Non-Carcinogens {EFac) 250 [days/year}
Averaging Time for Non-Carcinogens (ATnc) 28 {years]
{7 CALCULATERESULYS ]
RESULTS
Liisatumic it {Detf) 0001699 [cm2/fs]
Unsatureded + Gapliany Zone Gifective | A Gofcient (DY 0.001780 [emafs)
off}
"A" Paremeter 1,6916-4 Based on parameter analysis: Advection is
the dominant mechanism acress foundation,
B Parameter 1218 Piffusion through soil is the overall rate-
. 0.004018 ]‘.imit: ing_process for the subsurface to
indoor-air pathway.
neo Attenuation Factor (a) 1.541e-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
L ow Predictiont Best Estimate High Prediction2
Indeor Air 181006 fug/m3]1.522e-7  (ppbvp2072e-8  [ugim3Yi.T43e-7  [ppbv]5.6408-8  [ugm3f4.74de7  [ppby)
Cencentration
Cancer Risk 7.968e-1% 9.124e-10 2.483¢-9
Hazard Quotient o. 0. 0.
1 "Low Prediction” concentration preduced with BEST ESTIMATE moisture content and DEEPEST depth to
contamination.
2"High Prediction” concantration produced with HIGHEST molsture content and SHALLOWEST depth lo
contamination.
[ GLEAR ALL }
| FORMAT REPORT FOR PRINTER 1
What do thess results mean?
Comments or suggestions
Top*

Home | Glossary | Notation | Links | Refarences | Calculators

WOMS
I.ast updated on Thursday, Seplember 15, 2011
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisfure content)

artd Calerdation full yncertainty analysis

Forward Calculation of Indoor Air Srake,
Concentration

Background

Migratien of volatile chemicals from the subsurface into overying buildings is catled vapor intrusion {\}. Velatle organic chemicals in contaminated soits or
groundwater can emit vapors, which may migrate through subsurfece soils and may enter the indoor air of overlylng buildings. Building deprassurization may
cause these vapors to enter the home through cracks in the foundation. Depressurization can be caused by a combination of wind effects and stack effects,
whith are the result of heating within the building and/or mechanicat ventilation. In axtreme cases, the vapers may accumulate in dwallings 1o levels that may
pose near-lenn safely hazards, such as explosion. Typically, however, vaper concentrations are present at low levals, to which leng-termn exposure may pose

incraased risk for chronic heaith affects.

This on-line calcutator impiaments the Johnson and Ettinger (J&E) (Johnson and Ettinger, 1991) simplified mode} to evaluate the vapor intrusion pativway into
puiidings. This J&E model replicates the implemeniation thal the US EPA Office of Solid Waste and Emergency Response (OSWER) used in devefoping its
draft vapor inlruslen guidanca, but includes a number of snhencements that ara facilitated by web implemantation: temperature dapendence of Henry's Law
Canstants and gaseous diffusivities, automatic sensitivity analysis of cerlain paramaters, and cthers described on the background gage,

The results you obtein from this OnSite implementation of the Johnscn and Etinger medsl may differ from cther varsions of the Johnson & Ettinger Model. in
addition to the OSWER implementation that was used for the draft vaper intruslon guidance, EPA Office of Emergency Response and Remediation (OERR)
distibules & set of spreadsheat implementations of the model. The differences among these implemantations is described in detait on the resulls page. Bayond
these differences the or-line version incluges a simplifiad uncertainty analysis the other implemantations lack.

[ Click For an Example |
Ingustrial Worker- Phase [i1B

Enter Sita Name (optional):

Enter sampie concentration, units and medig type 0204 Bt Ground Water -
What Is the depth of the soil gas sample or ground waler table (for 7 metars
ground water confamination) (L)
This valug can change by +/- 1 maters
What is your contaminant of concem (COG)? Dieldriny
What type of bullding are you investigating at your site? Slab-on-Grade
What type of soil is beneatl the buiding? Loam
What Is the ayerage soilfground water temperature? 55 Farenheit
Chomical Fropoertios
CAS Numbsr 60571
Molecular Weight (MW) 380.91 {imole)
lenry's Law Constant a1 gronnd waier tamparatura (1) 0.00010980 funillass)
Frae-Alr Diffusion Coefficient {Da} 1.2508-2  [om2/s]
Diffusivity in Water {Dw) 4.7400-6  [om2fs]
Unit Risk Factor (URF) 460e-3  f{pg/mi)1]
Reference Concentration (RIC} 1.75e-4  |mgfms3]
Soli Properties
Totai Porosity {n} 0.399 [unitless]
{nsaturated Zone Moislure Content Low 00810 Rest Fsfimate High 0.240 [unitless)
(8w} 0.148
Capifiary Zone Maisturs Contlent at Air-Cntry Pressure 0.332 [uniless]
{Bw.cap)
Height of Capillary Zone {CZn} 0.375 im)
Soll-gas Flow Rata Into the Building (Qsolt} 5.00 (Limin)
Building Properties
Air Exchange Rate {Es} 0.250 the1]
Buiding Mixing Height (He} 2.44 {m}
Building Footprint Area (F8) 100.0 {m2]
Subsurface Foundation Area {AB) 1060 [ma}
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Building Crack Ratio (i} 000038  [unitiess]
Building Foundation Slab Thickness (Lerack} 0.100 [m}
Exposure Parameters
Exposure Duraticn for Careinogens (ERc) 26 [years}
Exposure Frequency for Carcinegens (EFc) 250 [daysiyear]
Avaraging Time for Carcinogens (ATc) k) vears)
Exposure Duratfon for Non-Carcinogens {EDac) 25 {years)
Expostre Fraquency for Non-Carcinegens {EFne) 250 [daysiyear)
Avaraging Time for Non-Carcinegens (ATne} 25 [years]
{ CALCULATE RESULTS ]
RESULTS
$ion Gosfriciens (Defr) 0.001254 {cm2/s)
tinsatnrated © Gapitlany 7 Uitigsion Ceofticent (DY 0001312  {em2/s]
oft)
A" gier 1,172e-4 Baged on parameter analysis: Advection is
the deminant mechanism across foundation.
‘B" Paramatar 1649, Diffysion through seil is the overall rate-
"G" Parameter 0.004918 i:;;z;r}gjirgziﬁzas?r the subsurface to
Johnson & Eftingsr Attenuatjon Faglor () 1.145¢e-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
lLow Pradictiont Beost Estimate High Prediclion2
indoor Air 224087 {pg/md)1439e-8  [ppbv)|2.5678-7  [upm331.646e-8  [ppbvil5.7908-7  [uym3)3.719e-8  [ppby
Lanceniration
Cancar Risk 2.521e-90 2.889e-10 8.5160-10
Hazard Quetient 8.7688.7 1.0058-6 2,266e-6
1 "Low Prediction” cencentration produced with BEST ESTIMATE moisture content and DEEPEST depth to
contamination.
2 "High Pradiction” concentration producad with HIGHEST molsture content and SHALLOWEST depih 1o

contamination.

f FORMAT REPORT FOR PRINTER i

What do shese results mean?
Comments or sugoestions

Top*
Home | Glossary | Notation | Links | References | Caloulators
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Screening Leve! Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Alr
Concentration

Background

Skt Gulie

Migralion of volatlle chemicals fror the subsurface into overlying buildings is called vapor intrugion (W}, Volalile arganic chemicals In contaminated $eils or

groundwater can emil vapors, which may migrate through subsurface solis and may enter the indoor air of overlying buildings. Building depressurization may

catsse these vapars te snfer the home through cracks in the feundation. Depressurization can be caused by a combinaticn of wind effects and stack effects,

which are tha rasult of heating within the building andfor mechanicaf ventiation. in extrema cases, the vapors may accunmuiate in dwellings te levels that may
pose nearderm safety hazards, such as exploslon, Typically, howevar, vapor concentralions are present at low levels, to which long-term exposure may posa

increased risk for chrenic health effects.

This on-line caloulator implemants the Johnson and Ettinger (J8E) {Johnson and Ettinger, 1991) simplified model to evaluate the vapor intrusion patiway Into

bulldings. This J&E mode! replicates the implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in developing its
draft yaper Intrusion guidance, but includes a number of enhancemants that are faclitated by web implementation: lemperature depandance of Henry's Law
Constants and gassous diffusivities, automatic sansilivity analysis of cerlain parameters, and others described on the hackaround page.

The rasulls you obtain frem this OnSite implementation of the Johnson and Ettinger medel may differ fror otner versions of the Johnsen & Ettinger Modet. in

addition to the OSWER impiementatjon that was used for the draft vapor infrusion guldance, EPA Office of Emergency Response and Remediation (OERR)

distributes a sat of spreadshest implementations of the model. The differences emong these implementations is described in delail on the results page. Beyend

these differencas the ondine varston includes a simpfified uncertainty analysis the other impiementations lack.

Enter Site Name (optional):

Enter sample concentration, units and media type

What is the depth of the soil gas sample or ground water 1able {for

ground waler contamination)?{L. 1)
Fhis value can change by +/-

What is your contaminant of concem (COC)?
What type of building are you investigating at your site?
What type of eoll is beneath the bullding?

What is the average soillaceund waler lemperature?

Chemicai Propartiss
CAS Number
Molecular Weight (MW}

Hanty's Luw Conslard at yrounel water lespwialue (H)

Free-Alr Diffusion Coefficlent (Da)

Diffusivity in Water (Dw}

Unit Risk Factor {URF}

Raferanca Cancentralion {RfC}
$oil Properties

Total Porosity (n}

Unsaturated Zang Moisture Cantent

(Bw)

Capitiary Zone Moisture Content at Air-Fotry Pressure

[Bw.cap}
Height of Capillary Zone (CZu}

Soilgas Flow Rate Into the Building (Qsois)

Building Properiles
Air Exchangs Rate {€8)
Buiiding Mixing Height (Hg)
Buitding Foolprint Area (FB)
Subsurface Foundation Area (AB)

Glick For an Example ]

}

Adult Resident - Phase I8

294

Banzene

71432
78.11
0.1316031
8.800¢-2
9.8008-6
7.80e-6

Q.

0.309
Bast Estimate
0,148
G332

0.375
5.00

0.260
2.44

100.0
108.0

pgit. - Ground Walsr -

7 melers

1 medars

Slab-¢n-Grade
Loam

55 Farsnheil

[g/mota]
[weitioss]
{cmess)
femiis)
i(ug/m3)-13
[mg/m3}

[unitiess]
High 0.240 {unitiess]

[unitiess}

g}
[Lémin])

b9
Im)
Im]
Im?)

http:/fwww.epa.gov/athens/learnZmodel/part-two/onsite/JnE _lite_forward.html é 694
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Building Crack Ratie {n) 000038  [unitless]
Building Foundation Slab Thickness {Lerack) 0,100 fm]
Exposure Parameiers
Exposure Duration for Carcinogens (EDc) 30 [years]
Exposure Frequency for Carcinogens {EFc) as0 |daysiyear]
Averaging Time for Carcinogens {ATc) 70 [years]
Exposure Duration for NonwCarcinogens (EDnc) 30 |years]
Exposure Frequency for Nen-Carclnogens (EFac) 365 {daysfyear)
Averaging Time for Nen-Carcinogens (ATne) 30 [vears]

| CALCULATE RESULTS |

RESULTS
0.006840  [om?2/s]
0.001190 [cm2fs]
1.064e-4 Baped on parameter analysis: Advection is
the dominant mechanism across foundation.
3734 Diffusion through soil is the overall rate-
g limiting process for the subsurface ta
" Paramater 0.004918 indoor-air pathway.
Johnson & Ettinger Attenuation Factor (o) t.0410-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Predicliond Past Estimate High Prediction2
Indoor Air 0.02183  [ug/m30.006B38  [ppbv][0.04028  [ug/m3§0.01262  [ppbv]i0.04664  (ug/m3)C.01461  [ppby]
Concentration
Cancer Risk 6.6878-8 12018-7 1.495e-7
Hazerd Quotient 0. o. 0.
1*Low Prediction” conceatration produced with HIGHEST meisture content and DEEPEST depth to
contamination.
2“High Pradiction” concentration praduced with LOWEST moisture content and SHALLOWEST depth to
contamination.
i__CLEARALL |
| FORMAT REPORT FOR PRINTER |
4] these
Commenls or suggestions
Topa :
Home | Glossary | Notation | Links  Beferences | Galculators
WCMS http:fwww. epa.goviathensifleam2modelpant-twoionsite/InE_iite_forward htmi
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variablefuncertain parameters (source depth, moisture content}

Forward Calculation of Indoor Air Backward Gatodstion il uncentainty anakvsis
Concentration

Background
Migration of volatile chemicals frem the subsurface into ovarlying builkdings is calies vaper intrusion {VI}, Velatile organic chemicals in contaminated soils or

groundwater can emit vapors, which may migrate through subsuface solis and may enter the indoor air of overylng bulldings. Bullding deprassurization may
cause thase vapors Lo enter the home through cracks in the foundation. Depressurizalion can ba caused by a combinatioh of wind effects and slack effects,
which are tha result of heating within the building and/er machanical veatilation. In extreme cases, the vapers may accumulats in dwellings to levels that may
pose near-tarmn safety hazards, such as explosion, Typically, however, vapor concentrations are present at low levels, to which long-term expasura may pose
increased risk for chronic healih effects.

This on-ine calculator implerents the Johnson and Etlinger (JAE) (Johnson and Etlinger, 1991) simplified modeal to evaluate the vapor intrusion pathway into
buildings. This J&E model replicates the implementaticn ihat the US EPA Office of Solid Waste and Emergency Response (OSWER) used in develeping its
drafl vapor Intrusion guidance, dut includes a numbar of eniancements that are facilitated by web implemantation: temperature dependence of Henry's Law
Censtanis and gasscus diffusivities, automatic sensHivity analysis of cartain parameters, and athers described on the hackground page

The rasulis you obtain from this OnSite implementation of the Johnson and Ettinger model may differ from other versions of the Johnson & Etlinger Modal. Ins
addition to the OSWER implementation that was used for the draft vapor intrusien guldance, EPA Dffice of Emergancy Respense and Remadiation {OERR)
distributes & sat of spreadshee! implementations of the modal. The differences among these implementations is described in detail on the resulls page. Beyond
these diffsrencas the on-line version inciudes a simplified uncesainty analysis the other implamentations lack.

{_Ciick Foran Example |
Aduit Resident - Phase I1B

Enter Site Name {optional):

Enter sample concentrator, units and madia type 3.43 pgit Ground Water -
What is the dapth of the soil gas sample or ground water table (for 7 magters
ground water contarination)?(L1)

This value can change by +/- § melers -

What is your contaminant of concem (COC)? 1, 1-Dichloroethans

What type of buiding are you investigaling at your site? Slab-on-Grade

Whiat type of sail is beneath the building? Leant
What is the gverage sojlfground water terperalure? 55 Farenheit
Chernleal Propurtivs
CAS Number 75243
Molecutar Waight {MW) 08,96 {o/mole]
1leary's Law Constant at ground water temporgture (Hy 0.4383030  junittess)
Frea-Ajr Diffusion Coetficient (Da} T.4200-2  [cmifs)
Diffusivity in Watar (Dw} 1.050e-5  [ema/s]
Unit Risk Factor {URF) 0. {(pgfm}-1]
Refarence Coneentration (RIC) 0.500 Imgim3]
Soll Propenties
Tetal Porosity {r} 0.399 [unitiass]
Unsaturated Zone Molsture Content Low 9.0610 Best Estimate High 0.240 {unitlest)
{8w) 0.148
Capillary Zone Molsturg Cuntenl al A-Enlry Pressure 0.332 [unitless}
(8wzan)
Height of Capillary Zone (CZn} 0.376 [mj
Soil-gas Flow Rate Into the Building {Qsolt} 8.00 [Lfmin]
Bullding Properties
Air Exchange Rale {EB) 0.250 thr1]
Building Mixing Height {He} 2.44 {m]
Building Feolprint Area (Fa) 100.0 {2}
Subsurface Foundalion Area (AB) 106.0 [mz}
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Building Crack Ratio {n} 0.00038  [unitiess]
Bullding Foundation Siab Thickness {Ecrack) 0.100 {m]
Exposure Parameters
Exposure Duration for Carcinegens (EDe) 30 [years)
Exposure Frequency for Carcinogens (EFc) 350 [daysfyear}
Averaging Time for Carcinogens (ATs) 10 |vears}
Exposura Curation for Non-Carcinogens (EBnc) 30 [years}
Exposura Frequancy for Non-Carcinogans (EFnc} 365 {daysfyear]
Averaging Time for Non-Carcinogens {ATnc) 30 {years]
| CALCULATE RESULTS i
RESULTS
2t {Dett) 0.004671  [cmdfs)
Coelfiveant (DT 0.001027 [cm2/s)
9.1758-5 Based on parameter analysis: Advection is
the dominant mechanism across foundation.
"g" Parameter 4429 Diffusicn through seil is the overall rate-
0 orameter bovaris  Jyaiting process for the mbsustace to
Johnson & Ettinger Attenuatlon Factor (a) 9.006¢-5
NDOQOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
lLow Prediction? est Estimate igh Prediction2
Indoor Air 002315 [ug/im3}0.005725 [pppvj0.04322  (pgim3}0.01069  fppbni0.05024  [1igim3§0.01242  [ppbv]
GConceniration
Cancer Risk 0. 0. Q.
Hazard Quotlent 4.631e-8 8.644e-5 1.005e-4
1. ow Pradiction” concentration produced with HIGHEST moislure content and DEEPEST dapth to
contamination.
2"High Prediclion” concentration produced with LOWEST moisture content ang SHALLOWEST depth to
centaminetion.
(_CEmRAL |
i FORMAT REPORT FOR PRINTER |
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of indoor Air Backvesd Uaiosation fll uncertainty analysis
Concentration

Background
Migration of volatie chemicals from the subsurface Into overying buildings is called vapos infrusion (W1}, Volallle organic chemicais in conlaminated soils or

groundwaler can smit vapors, which may frigrate threugh subsurface sclls and may anter the Indoor air of ovarlying buitdings. Builging depresserization may
cause these vapors ta enter the home through cracks in the foundation. Depressurization can be caused by a combination of wind effects and stack effects,

which are the result of heating within the buitding apd/or mechanical ventifation. In extreme cases, the vapors may accumulate in dweliings to levels that may
posa peardem safety hazards, such as explosion. Typlcally, however, vapor concanlrations are prasant at fow levels, to which long-tem exposure may pose

increased risk for chranic heallh effects.

‘This on-line calculator implemants the Johnson and Ettinger (J&E) (Johnson ané Etlinger, 1981) simplified model to evaluate the vapor intrusion pathway into
buildings. This J&E modei replicates the Implementation that the US EPA Office of Solid Waste and Emaergency Response (OSWER) used in devaloping its
drafl vapor infrusion guidange, but includes & number of enhancements that are facilitated by web implementation: temperaturs depsndence of Henry's Law
Constants and ¢ diffusivities, automatic sensitivity analysis of cerlain parameters, and ¢thers described on the background paae.

The tesulls you obtain fram this OnSite implementation of the Johnson and Etlinger mode! may differ from other verslons of the Johnson & Ettinger Model. in
addition to the OSWER implementation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation (QERR}
distibutes a set of spreadsheet implementations of the made!, The differences among these implementations is described in detail on the results page. Beyond
these differences the on-iine version includes & simplified uncertainty analysis the other implementations tack.

" Click For an Example |

Enter Site Name {optional}: Adull Restdeni - Phase 1B
Enter sample concentration, units and media type 300 Bl : Grounc Waler -
Whal Is the depth of the soil gas sample or ground waler table {for 1 meters
ground water contamination}?(i.T)
This value can change by +/~ 1 melers -
What Is your contaminant of concemn (COC)? ¢is-1,2-Dichlcroathylene
What type of building are you investigaling at your site? Sfab-on-Grade
What typa of snil is haneath the huilding? | nam
What is the average soil/ground watgr lemperaiure? 55 Faranheit
Chemical Properties
CAS Number 166592
Molecular Weight (MW) 96.94 [g/mole]
Henry's Law Congtont nt ground walcr lomperatura (H} 1. (AR4AT 21 [unitinsa)
Frae-Ajr Diffusion Coefficient (Da} T.360e-2  [om2s]
Ditfusivity in Water (Dw) 1.130e-5  [om2/fg]
Unit Risk Factor {URF) 0. {{pgim2}p1)
Rafarance Concenteation (RIC) 3.508-2 [rgim?)
Soll Proporties
Total Porosity {n) 0.399 [unilless)
Unsaturated Zone Molslure Content Low £.0640 Best Estimale High 3,240 [unitiess}
{Bw} 0.148
Capillary Zene Moistura Content at Air-Entry Prassure 0.332 {unitless}
(Bw.cap)
Height of Capiftary Zone (CZn) 0.375 m)
Soit-gas Fiow Rate into the Buiiding {Qsoit) 5,00 {Uimin]
Buliding Propertios
Ajr Exchange Rate {EB) 0.250 thr-1]
Buliding Mixing Helght {Hg}) 2.44 im]
Bullding Foofprint Area (Fg) 100.0 |mi#]
Subsurface Foundation Area (AB} 106.0 {m3)
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Buiiding Crack Ratio {n) 0.00038  [unitless]
Bullding Foundation Slab Thickness (Lerack) 0.100 fm]
Exposure Parameters
Exposure Duration for Carcinogens {E ) 30 [years]
Exposure Frequency for Carclnegens (EFc) 360 [daysiyear}
Avaraging Time for Cascinogens (ATe) 70 {years]
Exposure Duratien for Non-Carcinogens (EBre) 30 {yaars]
Exposure Fraquency for Non-Carcinogens {EFne} 365 {daysiyear]
Averaging Time for Non-Carcinogens {ATnc) 20 [years]

{CALCULATERESULTS |

RESULTS
Linsaturatad, 0.004634  fem?/s)
Ungatirat dheter (DT 0.001080 [em/s)
aff}
“A" Parameter G 743a-5 Baged on parametey analysig: Advection ig
the dominant mechanism across foundation.
8" Paramater 446.4 Diffupion through soil is the overall rate-
- limiting process for the subsurface to
! Parameter 0.004918 indoor-air pathway.
Johnson & Ettinger Attenuation Eactor {a) 8.553e-5
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
kew Pragictiont iBest Estimate . High Prediction?
Indoor Air 1.482 [Hg/m?}0.3740 [ppbv]j2.851 [pg/m3}0.7196 [pphv)3.363 {1#9/m3)0.8461 [rpbv]
Conzentration
Cancer Risk 0. 0. 0.
Hazard Quotiant 0.04234 0.08147 0.08579
1 "Low Prediclion” concentration preduced with HIGHEST moisture content and DEEPEST depth to
conlamination.
2 "High Prediction’ concentration produced with LOWEST molsture content and SHALLOWEST depth to
conlamination.
T CLEARALL |
f FORMAT REPORY FOR PRINTER I
do 8 Tesylts mean?
oy s or sugnesth
Top &
Home | Glossary | Notation | Links | Reforences | Caleulators
WEMS hitp:/hwww.apa.goviathers/laar part-twofensite/InE_lile_forward,html
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion RModel
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of indoor Air Backwand Cafculation full uncertainty analysis
Concentration

Background

Migration of velatile chemicals from the subsurface into overlying buildings is called vapor Infrusion (Vi). Velalile organic chemicals In contaminated seils or
groundwater can emif vapors, which may migrale through subsurfaca solls and may enter the indeor air of overlying bulldings. Buiiding depressurization may
cause these vapors to antar the home thraugh cracks in the foundation. Depressurization can be caused by a combination of wind effects and stack effects,
which ara the resull of heating within the bulldirg and/or mechanical ventilation. in exireme cases, the vapors may accumulate in dwellings to lavels that may
pose near-tenm safety hazards, such as explosien. Typically, h 7, vapor coacentrations are present at low levels, {6 which long-term exposure may pose

increased fisk for chronic health effects.

This an-iine caloulator Implements tha Jehnson and Ettinger (J&E) (dohnson and Etlinger, 1991} simplified modet to evaluate the vapor Inteusion pathway inte
buiidings. This J&E modei replicates the implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in developing its
draft vapor intrusion guidance, but includes a number of enhancements that ara facililated by web implementation: tempsralure dependence of Henry's Law
Constants and gaseous diffusivilies, automatic sansitivity analysls of certain parametsrs, and others described op the background page.

The results you obtain fram Lhis OnSite implementation of the Johnson and Ettinger model may differ from other versions of the Johnsan & Ettinger Madel, In
addition to the OSWER impfamentalion that was used for the draft vapor intrusion guidanca, EPA Qffice of Emergency Response and Remadiation (OERR)
distributes a set of spreadsheel implementations of the model. The differences among these implemantations is described in detali on the resulls page. Beyond
these differencas the onine varsion includes a simplited uncertainty analysis the other implementations lack.

[ Click For an Exampla |
Aduit Resident - Phase 11B

Enter Site Name {optional):

Enter sample cencentration, units and media type 7 - pgl Ground Water -
What is the depth of the soil gas semple or ground water lable (for 7 meters -
ground water contamination)?{L7)
This vaiue can change by +/~ 1 maters
What is your centaminant of concem (COC)? Naphthatane
Vhat type of bullding ave yeu investigating at your site? Slab-on-Girage
What typea of ol is haneath the building? {nam
Whal is the gverage soitlground walter tempsrature? 56 Faranhait
Chemical Properties
CAS Mumber 91203
Molecular Weight (MW} 128.18 [g/mole]
Honry's Law Conotant at ground water emporature (H) 0.06810628 [unitless]
Free-Air Diffusion Goefficient {Da) 59008-2 [om?/s)
Diffusivity in Water {Dw) 7.500e-6  [cmifs)
Unit Risk Factor (URF) 1. [(agirad]
Refarence Concenaion (RIC) 3.008-3  [inghnd)
Scil Proparties
Tolal Porosty () 0.304 |unitless)
Unsaturated Zone Moisture Content tow 0.06%0 Besi Estimate High 0.240 [unitless]
{Bw) 0.148
Capillary Zone Moisture Gontant at Air-Entry Prossure 0.332 {unittese)
{Bw,cap)
Height of Capillary Zone {CZn} 0.375 Im]
Soil-gas Flow Rate Into the Building {Qsoit) 5.00 {Lmin}
Building Properties
Ajr Exchange Rate (E8) 0.250 [hr-1}
Building Mixing Height (Hs) 2.44 [m]
Building Footprint Area (FB) 100.0 Hur
Subsurface Foundation Area (AB) 106.0 [mz2}
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Building Crack Ratio {n}) 0,00038  |unitiess)
Building Foundation Siab Thickness (Lerack) 0,100 Im]
Exposure Paramoters
Exposure Duration for Carcinogans {(EDc) 30 [yaars)
Exposure Fraquency for Carcinogens {EFc) 350 [daysiyear]
Averaging Time for Carcinogens (ATc) 70 [years]
Exposure Duration for Non-Carcinogens (EDnc) o [years)
Expesure Fraquency for Non-Carcinogens {EFnc) 265 {daystyear]
Averaging ¥ime for Non-Carcinogens (ATnc) 30 {years]

| CALCULATE RESULTS i

RESULTS
0.003724  [omifs}
0.001883  fomfs]
ot} )
A 1 1.683e-4 Baged on parameter analysis: Advection is
the dominant mechanigm across foundation.
R Parg §55.8 Diffusion through soil is the overall rate-
e limiting process for the subsurface to
IC" Parameter 0004918 somr-air pathvay.
Johnson & Ettinger Attenuation Factor (o) 1.627e-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Pradiction’ iBest Estimate High Prediciion2
Indoor Alr 0.003254 pugme)6.211e-4  Jopbv[[0.000234  [11g/m3y0.001762  [ppbw}0.01351  [up/m3f0.00257¢  [ppby}
Loncantration
Cancer Risk 0. 0, 0.
Hazard Quatient 0.001085 0.003078 0004503
1"Low Prediction” concentration produced wilh HIGHEST molsture content and DEEPEST depth to
contarmination.
2*High Prediction” concentration producad with LOWEST moisiurs content ang SHALLQWEST depth to
contamination.
CLEAR ALL |
| FORMAT REPORT FOR PRINTER 1
What do these resulis mean?
Comments or suggestions

Jopt
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Screening Level Implementation of the Johnson and Ettinger Vapor intrusion Model

with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air
Concentration

Background

4B of 67

Backwary Calcilation full uncerlainty analysis

Migration of votatile chemicals from the subsurface into cverlying bulldings is called vapor intrusien (VI). Volatile organic chemicals in contaminated soils or
groundwatsr can emit vapors, which may migrata through subsuface solis and may enter the indoor air of overlying bulldings. Buliding depressurization may
cause these vapors 1o enter the homa thraugh crecis In the foundation, Depressurization can be caused by a combination of wind effects and slack effacts,
which are the result of healing within the building andfor mechanical ventilatien. In axtreme cases, the vapers may accumulate in dwellings to tovals that may
pose near-tamn safaty hazards, such as explosion. Typicafly, however, vapor concenirations are prasent at low levels, to which long-term exposure may pesa

Increased risk for chronic health effects,

This on-fine catculator implements the Jobnson and Ettinger {(J&E) (Johnson and Ettinger, 1901} simplified model to eveluate the vapar inlrusion pathway Into
bultdings. This JAE model replicates the implementation thal the US EPA Office of Selid Waste and Emergency Responsa (OSWER) used in devaloping ils
draft vapor inlrusion guidanca, but includes a number of enhancements thaf are faciitated by wab implementation; temperature depandence of Henry's Law
Constants and gaseous diffusivities, automalic sensitivity analysis of cerlain parameters, and others described on the hackaround page

The rasulls you oblain frem this OnSite implementation of the Johnson and Ettinger medel may differ frem other versions of the Jehnson & Ettinger Mode, In
addition to the OSWER implementation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remadiation {OERR)
cistributes a set of spreadsheet implementations of the modet. The differences among these implementations is describad in detail on the rasulls page. Beyond
these differances the on-lIne varsion includes a simplified uncertainty analysis the other implementalions lack.

{ " Click For an Exampls

!

Enter Site Name (optional):
Enter sample concentration, unils and media type

What is the depih of the soil gas sample of ground water table (for
ground watar coptamination)?(L 1)
This velue can change by +-

What is your contaminant of concem {COC)?
Wil lype of Luitding are you investigating &1 your site?

What type of soll is beneath the building?
Whal is the average.soiifground watar lernparaiure?

Chemical Propertios
CAS Number
Molscular Weight {(MwW)
Hanry's |.aw Caonstant at ground water temperatura (H)
Free-Air Diffusion Coefficient {La}
Diffusivity In Waler {Ow)
Unit Risk Facler (URF)
Refarence Concentration {RICH
Soil Properties
Toldl Puiuslly {1}

Unsaturated Zona Moisture Content Low 0.06810
(Bw)

Carpillary Zone Moisture Gontent at Air-Enlry Pressura
(Bwicap)

Height of Capillary Zene (CZn)

Soil-gas Flow Rate Into the Building {Qscil}
Building Properties

Alr Exchange Rate {EB)

Building Mixing Heighl {HB}

Building Footprint Area (FB}

Subsurface Foundation Area {(AR)

Adult Resident - Phase 1B

546 HgiL
7
1
Teirachloroethylens
127184
165.83 [g/mole]
0 3934067 [unitlass]
7.200e-2  {cmifg)
8.2000-6  {emiis}
3.00u-6  {pghnd)]
0. [tmiim3)
0358 [anlthesy)
Best Estimate High 0,240
0.148
04332 [unitlass)
0.375 [m)
5.00 [L/min]
0.250 [hr3}
2.44 [}
100.0 [m2]
106.0 [m2]

Ground Water -

maeters

melers

Slab-on-Grade

Loam

85 Farsnheit

[unitless)

http:/fwww.epa.gov/athens/learn2model/part-two/onsite/InE_lite_forward.html é @%:;‘ff 9/15/2011
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air fankward Calouation full unceralnty apalysis
Concentration

Background

Migration of volatile chemicals {rom the subsurface into overlying buildings is calied vapor intrusion (Vi). Volatile organic chemicals in contaminated solis or
groundwater can emit vapors, which may migrate through subsurface solls and may enter the indoor air of cverlying builgings. Buiiding depressurization may
cause these vapors 16 enter the home through cracks in the foundation. Depressurization can be caused by a combination of wind effects and slack sffects,
which are the result of heating wilhin the buiiding aad/or mechanical vantiation, In extreme cases, e vapors may accumulate in dwellings o fevels that may
poese near-ferm safety hazards, such as explosion. Typically, however, vapor concentrations are present at low levels, to which long-term exposure may pose

increased risk for chronic health effects,

This on-line calculator implements the Jehnson and Ettinger (J&E) (Johnson and Ettinger, 1991) simplified medel to evaluate the vapor intrusion pathway into
buikdings. This J&E modal replicates the Impiementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used i developing its
draft vaper jninasion guiganca, bul includes a number of anhancements thal are facilitated by web Implamentation: lemperature dependence of Harwy's Law
Constants ang gasecus difflushviies, aulomatic sensigvity analysis of certaln parametars, and olhers described on the backaround page,

The results you obtain from this OnSite implementation of the Johnson and Ettinger model may differ from other versions of the Johnsen & Ettinger Modal. In
addition to the CSWER Implementation that was usad for the draft vapor inlrusion guidance, £PA Office of Emergency Response and Remadiation {OERR)
distributes a sef of spreadsheat implementations of the model. The differences among thase implementations is descrbed In detail on the results pags. Beyond
these differences the on-line version includes a simplified uncertalnty analysis the other implementations lack.

[ Click For an Example |

Enter Site Name {optional): industraal Worker- Phase B
Enter sample concentration, units and media type 2.94 ug/l Ground Water -
What is the depih of the soif gas sample or ground water table {for 7 meters
ground water contamination) (LT}
This value can change by +/- 1 meters -
What is your contamiaant of cencarn (COC)? Benzene
What typa of building are you investigating at your slta? Slab-on-Grade
What type of soil is beneath the building? Loam
Wnat is the average soilfground water lecperakire? 56 Farerheit
Chermical Propertles
CAS Number ) 71432
Motecular Weight (MW) 78.1% [p/mete]
Hanry's Law Constant at ground water temperature (H} 0.1316031 [unitless]
I-ras-Air Uittusion Coefiiciant {Da} B.80Ue-2  [emiss)
Diffusivity in Water (Dw) 9.800e-6  [cm?is]
Unit Risk Facter (URF) 780e-6  {(ig/m3)t]
Refarence Concentration (REC) 0. img/m3]
Soll Propaerties
Total Porosity {n} 0388 {unitless]
Unsaturated Zone Meisture Content Low 0.0610 Best Estimate High 0.240 [unitless)
{Bw} 0.148
Capillary Zone Moisture Coritent &t Alr-Entry Pressure 0.332 [unitiess]
{Bw,cap)
Haight of Capillary Zone (CZn} 0.375 frm]
Soil-gas Flow Rate Into the Buliding (Qsoil) 5.00 {L/min]
Buiiding Properties
Ar Exchange Rate (EB} 0.250 [hr-1)
Buifding Mixing Halght (He} 2.44 [rm)
Building Footprint Area {Fa) 100.0 fm2)
Subsurface Foundation Area (AB) ) 106.0 [m2]

http:/fwww.epa.gov/athens/learn2model/part-two/onsite/JnE_lite_forward.html é @gﬁ*& 9/15/2011
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1.047¢-4

Building Crack Ratio {n} 0.00038  {unilless]
Bulkding Foundation Siab Thickness (Leeack) 0,100 m]
Exposure Parameters
Exposure Duration for Carcinogens (EDc} 25 [years}
Expasure Fraquency for Carcinogens {(EFc) 250 [daysivear]
Averaging Time for Carcinogens (ATc) 70 fyaars}
Exposure Duration for Nan-Carcinegens (EDac) 25 fyears)
Exposure Frequency for Non-Carcinogens (Efne} 250 {days/yaar]
Averaging Time for Non-Carcinogens {ATnc} 25 [years}
| CALCULATE RESULTS i
RESULTS
L ated Yone et sitt o ¢ (Do) 0.005540  [emafs)
Unsalrated « Copillary Zone Effective Diffusion Goefficient {DT 0.001190 [cmR/s)
aff}
"A" Param 1.05d0-4 Based on parameféer analysis: Advection is
the dominant mechanism across foundation.
"B’ Pal 3734 Diffusion through scil ie the overall rate-
uon Paran 0.004518 i;\:;g;?gigrgggg:as?r the subsurface to
Johnson & Ettinger Attenuation Factor ()
INDOCR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Predictien?t Bast Estimate High Pradiction2
Indoor Air 002183 [rgim3]0.006838 [ppov)i0.04028  [ugm3f0.01262  [ppbv)0.04664  [Lo/m3y0.01461  [ppbv)
Concéniralion
Cancer Risk 4.165e-8 1.6860-8 8.899e-8
Hazard Quotient 0. o 0.
i “Low Prediction” concentration produced with HIGHEST moisture content and DEEFEST depth i
cortamination.
2 *High Prediction” concenlration producad with LOWEST moisture content and SHALLOWEST depth to
centamination,

[ CLEARALL )

| FORMAT REPORT FOR PRINTER }

What d sults mean?

r suggeslions

Topt
tome | Glossary | Notalion | Links | References | Calculators

WCMS
Last up d on Thursday, Sep
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Modei
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Hackwad Calcalation full uncertainty analysis
Concentration

Background

Migration of volatile chemicals from the subsurface into overlying buildings is calied vapor intrusion {V(). Valatile organic chemicals in cortaminated solls or
groundwaler can emil vapors, which may migrate through subsurface seits and may anter the indoor air of overlying bulidings. Building depressurization may
cause these vapars 1o enter the home through cracks in the foundalion, Deprassurization can ba caused by a sombination of wind effects and stack effects,
which are the resull of heating within the bullding and/or mechanical venliiation. In extrama cases, the vapors may accumulate In dwellings to levels that may
pose near-lerm safety hazards, such as explosion. Typically, howaver, vapor concantrations are present at low levels, 1o which long-tem exposure may pose
increased risk for chronic heaith effects,

This on-line catculator impiements the Jehnsen and Ettinger {J&E) (Johnson and Etinger, 1991) simplified model to evaluaie the vapor intrusion pathway info
buildings. This J&E model replicates the implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in daveloping its
draft vapor inffusien quidance. but inciudes a number of enhancemants that are failltated by web implementation: temparature depandance of Henry's Law
Constants ang gaseous diffushvities, automatic sensitivity analysis of certain parameters, and others described on the backaround pane.

The resuits you obtain from this OnSite implementation of the Johnsen and Ettinger model may differ from other versions of the Johnson & Ettinger Model. In
addition to the OSWER Implementation thal was used far the draft vapar Intrusion guidance, EPA Office of Emergency Response and Remedialion {OERR)
distributes a sel of spreadsheel impiemantations of the modei, The differences among these implementations is deseribed in detail on the results page. Beyond
these differencas the on-fine version includes a simplified uncertainty analysls the other Implementations Jack.

I Click Foran Example |

Enter Site Nama (optional): Induslrial Worker- Phase |1B
Enter sarnple concantration, units and media type 343 poiL . Ground Waler -
What is the depth of the soil gas sarple or grotind water table (for 7 meters
ground water contemination)?(Lt)
This value can change by +/- 1 mefers
What is your contaminant of concem (COC)Y? 1,1-Bichioroethane
What fype of building are you invastigating at your site? Slab-on-Grade
What fype of scil Is beneath the buiiding? Leam
What is the pverage.seiiground waler temperalurs? 55 Farenheit
Chamicai Properties
CAS Nunsber 78343
Molecular Weight (MW) 98.96 [gimols)
Henry's Law Constant at ground water temparature {H} 0.1389030 [unitiess]
Free-Alr Dlusion Coefficlent {Da) 74202 [ome/s)
Diffusivity in Water {Dw) 1.0608-5  [emafs]
Unit Risk Factor (URF) 0. [{pgfm3y-1}
Reference Concentration (RfC) 0.500 [mgfm3}
Soll Propertles
Total Parosity {n) 0.399 {unitless]
Unsalurated Zone Molsture Gontent Low 0.0810 Best Estimate High 0.240 [unitiess}
{Bw) 0.148
Capillazy Zone Moislure Contenl at Air-Entry Pressure 0,232 [unitiess]
{Bw.cap}
Height of Gapiliary Zene {CZn) 0.375 [m)
Boil-gas Flow Rate Into the Building {Qsoil} 5.00 [L/min}
Building Properties
Air Exchange Rata (Es) 0,250 fhr-y}
Buitding Mixing Height (HB) 2,44 {m§
Buitding Foolprint Area (Fe} 10049 [m2]
Subsurface Foundation Area (AB) 106.0 2}

http://www.epa.gov/athens/learn2model/part-two/onsite/JnE _lite_forward.html égﬁ g & 9/15/2011



EPA On-line Tools for Site Assessment Calculation | Ecosystems Research | US EPA Page 2 of 2

Building Crack Ratic {n) 0.00038  [unitless]
Building Foundation Stab Thickness {Lerack} 0.100 [rm]
Exposure Parameters
Exposure Duration for Carcinogens {ERc) 30 [years]
Exposure Frequency for Carcinogens (EFc) 350 [daysiyear]
Averaging Time for Carcinogens {ATe} 70 [yaars)
Exposure Duration for Non-Carcinogens (EDne) 30 {years}
Exposure Frequency for Non-Carcinogens (EFnc) 365 [daysfyear)
Averaging Tima for Non-Carcinogens {ATne) 30 [years]
| CALCULATERESULTS ]
RESULTS
0004671 [cm2/s)
0.001027  [cma/s]
off}
A tar 8,175a-5 Based on parameter analysis: Advection is
the deminant mechanism scross foundation,
»B! Parameter 4429 Diffusion through soil is the overall rate-
. limiting process for the subsurface to
C” Paramster Q0048 o air pathway.
Johnson & Ettinger Attenuation Eactor (a) 9.005e-5
NDOOR AIR RESULYS FOR GROUND WATER SAMPLE DATA
Low Prodiction? 1Best Eatimate High Prediction?
Indoor Air 0.02315  [ug/m3y0.005725  [ppbv][C.04322  [g/m3f0.01069 [ppin][0.05024  [ng/m3f0.01242  {ppby]
Concantration
Cancer Risk Q. 0. Q.
Hazard Quetient 4.831e-5 8.644e-5 1.005¢-4
1 "Low Prediclion” concentration produced with HIGHEST moisture content ang DEEPEST depth ta
contarination.
2 "High Prediction” concentration produced with LOWEST moisture content and SHALLOWEST depthto
contarmination.
[ CLEARALL )
{ FORMAT REPORY FOR PRINTER ]
What do these results mean?.
Comments or supgestions

Tap 4
Home | Glessary | Matation { Links | Beferences | Caleulators
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/luncertain parameters (source depth, moisture content)

Forward Calculation of indoor Air Packwird Catortation full uncerainty analysls
Concentration

Background

Wigration of volagle chamicals from the subsurface Into evenlying buildings s callad vapor intnusion (vi), Volatile organic chemlcals in contaminated solls or
groundwaler can emit vepors, which may migrate through subsurface scils and may enter the Indeor air of overlying builgings. Building depressurization may
cause thase vapars to enter the home threugh cracks in the foundation, Depressurization can be caused by a combination of wind effects and stack efects,
which: are the result of heating within the buiiging and/or mechanical ventitation. In extreme cases, the vapors may accumulate in dwellings 1o levels that may
pose near-termn safaty hazards, such as explosion, Typically, howsver, vapor concentrations are presant at Jow lavels, to which long-term exposure may pose

increased risk for chronic heaith effects,

This orrline caleulator implements the Johnsen and Etlinger (J&E) (dohnson and Ettinger, 1991) simplifiad moded to evaluate the vapor intrusion pathway into
buildings. This J&E modai replicates the Implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in developing its
draft vaper intryslen guidance. bul inciudes a number of enhancemens that are facllitated by web implementation: temperature depsndenca of Henry's Law
Constants and gaseous diffusivities, autematic sensitivity analysls of certain parameters, and others described on the background page.

The resulls you obtain from this OnSite implementation of the Johnsen and Ettinger model may differ from other versions of \he Johnson & Etlinger Model. In
addition 1o the OSWER Implementation thal was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation {OERR)
distibules & set of spreadsheet implementations of the modet, The differences among these implementations is describad in detall on the resulls page. Beyond

these differonces the on-line verslon includes a simpiified uncertainty analysis the other impl tations lack.
|__ ClicForan Exampie |
Enter Site Name {optional): Indusirial Worker- Phase liB
Enter sample cencentration, unils and media type 300 pall - Grourd Water
What Is the depth of the soli gas sample or ground water table {for 7 meters
ground water contamination)?(LT)
This value can change by +/ 1 meters
What is your contaminant of concem (COC)? tis-1,2-Dichloroethylens
What type of bullding are you investigating at your slte? Stab-on-Grade -
What type of soli is beneath the building? Loam
What is the avarage soiffaround water temperature? 585 Farenheit
Chemical Properties
CAS Number 156592
Molecular Weight (MW) 96.94 [g/mole]
Henry's Law Constant at ground water temperature {H} 0.09948721 [unitless}
Frw-All DIfusivg Cosllicient {Ds) 73608-2  |cmids]
Diffusivity in Water (Dw) 1.130e-5  [cm?fs)
Unit Risk Factor {URF) Q. {(ug/m3)1)
Raference Concentration {RfC) 3.50e-2 [mg/mdf
Soil Prepertles
Total Porasity {n) 0,399 funitiess)
Uinsaturated Zone Maisture Gantent Low 00610 Bast Eslimate High 0.240 [unitess]
{ew) 0.148
Capiltary Zone Moisture Content at Alr-Entty Pressure 0.332 {unitiess)
{Ow,cen}
Height of Capillary Zone {CZ) 0.375 [}
Sofl-gas Flow Rate Into the Building {Qsol) 5.00 [{/min}
Building Properties
Air Exchange Rale {Eg) 0.250 [hr-3}
Building Mixing Height {HB}) 2.44 {m}
Building Foatprinl Area (Fa) 1000 [m2)
Subsurface Foundaton Area (AB) 106.0 [m2}
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Building Crack Ralio {ny)

000038 [unitlesst

Bullding Foundation Siab Thickness {L.crack} £.100 [m}
Exposure Parameters
Exposure Duration for Carcinogens (EDc} ac |years}
Exposure Fraquency for Carcinogens (EFc} 350 {days/year)
Averaging Time for Carcinogens (ATc) 70 {years}
Exposure Duration for Non-Carcinagens {EDnc} 30 {years}
Expesure Fraquency for Non-Gasclnogens (EFnc} 365 {daysiyaar]
Averaging Time for Non-Carcinogens {ATnc) 30 [years]
[ CALCULATE RESULTS 1
RESULTS
0004634  fom?2/s)
(2 0.001080 [em2/s)
9,743e-5 Baged on parameter analysis: Advection is
the dominant mechanism across foundation.
446.4 piffusion through soil is the overall rate-
"or Para 0.004918 i:;;t;;x_\gigr;::;:ai?r the subsurface to
% Afts actor fa} 9.553e-5
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
lLow Predictiont Best Estimale High Prediction2
fndoor Air 1.462 [ugfm3Y 03740 fopbv)[2.851 [pg/m3FO.T196  [pphvi{3.353 [nym3j0.846% [ppbu}
Concentration
Cancer Risk 0. 0, ¢
Hazard Guotient 0.04234 0.08147 £.09579
1“Low Prediction” concantration produced with HIGHEST molsiure content and DEEPEST depth to
consamination,
2"High Predictior® concantration produced with LOWEST moisture conlent and SHALLOWEST depthto

contamination.
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters {(source depth, moisture content)

Forward Calculation of Indoor Air Backwnrd Coloutation full uncentainty anatysis
Concentration

Background

Migration of volatile chemicals from the subsurface into overiying bulildings is called vaper intrusion (V). Vetatile organic chemicals in contaminated soifs or
groundwaler can emit vapors, which may migrate thzough subsurface solls and may enter the indoor air of overlying bulldings. Building depressurization may
cause thesa vapors to enter the home through cracks in the foundation. Depressurization can be caussd by a combination of wind effects and stack effecis,
which are the result of heating within the building and/or mechanical ventifation, [n extreme cases. the vapors may accumutate in dwellings to levels that may
pose near-lerm safaty hazards, such as expioslon. Typically, however, vapor concentrations are presant at low levels, to which long-term exposure may pose

Increased risk for chronic health effects.

This on-line caicutator implements the Johnsan and Ettinger (J&E} (Johnson and Etlinger, 1991) simpiified model to evaluate the vapor intrusion pathway into
buildings. This J&E model replicates the implementation that the US EPA Offics of Selld Waste and Emergency Responsa (CSWER) used in devsloping ils
draft vapor intryslen guidange, but indudes a number of enhancements that are facilitated by web implemeniafion: temperature dependence of Henry's Law
Constants and gaseous diffusivities, automatic sensitivity analysis of cartain paramedters, and others described on the background page.

Tha resulls you oblain from this OnSite implementation of the Johnson and Ettinger mode! may differ from cther versions of the Johnson & Ettinger Model. In
addition 10 the OSWER impiemantation that was used for the draft vapor inlrusion guidance, EPA Qffice of Emergency Response and Remsdiation {OERR)
distributes a sel of spr tations of the model, The differences among thess implamantalions is described in detall on the results page, Beyond

these differences the on-line verslon Includes a simplified uncertainty analysis the other implementations lack.
{___Click For an Example |
Industrial Worker- Phase |18

Ach

I
imp

Enter Site Name {opticnal):

Enter sampls concentration, units and meadia type 7 Hofk Ground Water -
What is the dapth of the soil gas sample or ground water table (for 7 meters
ground water contamination)? (£ 1)
This value ¢an change by +- 1 meters -
What is your sontarninant of coneem (COC)? Naphihatane
What type of building are you investigating at your site? Slab-on-Grade
What typa of soil is beneath the builging? Loam
Whal is the gvarage seifground water laisperature? &5 Faranhait
Chemical Properties
CAS Number 91203
Molecular Welght (MW} 128.18 [afmole)
Henry's Law Consiant at ground waler temperalure (H) 0.00810628 Junilless)
Frae-Alr Ditfuslon Coefficlant {Da) 5.500e-2  jom/s)
Diffusivity in Watsr {Dw} 7.5000-6  {cmiis)
Unit Risk Factor (URF) 0. [{(Hoim3)-1f
Reference Concentration {RfC} 300e-3  [mgim3]
Soif Properties
Tetal Perosity {n} 0.399 [unitless]
Unsaiurated Zone Moisture Content Low 0.0610 Best Estimate High 0.240 [unitless)
(Bw} 0.148
Capillary Zone Molsture Content at Air-Entry Pressure 0.332 [unitiess]
(Bwzap)
Height of Capillary Zone (CZn) 0.375 [m}
Soll-gas Flow Rate into the Building (Qsail) 5.00 [LAmin]
Building Properties
Air Exchange Rate (Es} 0.250 [br-t]
Bullding Mixing Height {HB) 2.44 [m}
Building Footprint Area {FB} 100.2 m2]
Subsirface Foundation Area (As) 106.0 [m?2]
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Building Crack Ratio (i) 000038  junitless}
Building Foundation Slab Thickness {L.crack) 0.100 im]
Exposure Parameters
Exposure Quration for Carcinogens (EDe) 25 [vaars]
Exposura Fregquency for Carcinogens {EFe) 250 [daystyear}
Averaging Time for Carcinogens {ATc) 70 {years]
Exposure Duration for Non-Carcinogens (EDnc} 25 fyears}
Exposure Frequency for Non-Carcinogens (EFns) 280 {daystyear}
Averaging Time for Nor-Carcinogens (ATnc) 25 [years]
{ T CALCUtATERESULTS ]
RESULTS
Unsaluraied Zone ESaulive Difusion Gopficion: (Detf) 00063724 [cm?/s]
Lnsaurated + Capflary Zong Effclive Difuston Ceefcdent (DT C.001883  [em2fs)
ofr}
A" Darame 1.683e-4 Based on parameter analysis: Advection is
the deminant mechanism across foundation.
B L 555.6 Diffugion through soil is the overall rate-
e 1imiting process for the subsurface to
ara 000498 pacor-air pathway.
Johnson & Ettinger Attenuation Factor (a) 1.627e-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
| ow Prediction’ 1Best Estimate High Prediction?
indooer Air 0.003254  [ug/me)6.21e-4  [ppbv}j0.009234  [g/m3}0.001762 [ppbvi0.01351  [Lg/man0.602579  [ppbv)
Concantration
Cancer Risk Q. C. o.
Hazard Quetient T7.42%e-4 0.002108 4003084
1“Low Pradiction” concentration produced with HIGHEST moisture content and DEEPEST depth to
contamination,
2 "High Predictlon” concentration praducad with LOWEST molsture content and SHALLOWEST depth to
contemination.
(CLEARALL |
{ FORMAT REPORT FOR PRINTER }
What d 050 results mean?
0NN T SU tiens
Topt
Homne | Glossary { Molation | Links { References | Calculalors
WCMS hitp:/fwww.epa.go \ear \ipart-tworonsitelsnE lite_forward . himt
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Screening Level Impiementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of indoor Air Backwerd Calgutation full uncerlainty analysis
Concentration

Background

Migration of volatile chemicals from the subsurface into everlying buitdings is called vapor intrusion (VI), Volalile organic chemicals in contaminated soils of
greundwater can emit vapors, which may migrate through subsurface seils ant may entar ihe indoor alr of overlying bulidings, Building depressunization may
cause thesa vapors to anter the home through cracks in the foundalion. Beprassurization can be caused by a combination of wind effects and stack affacts,
which are the resulf of heating within the building and/or machanical ventifation. In extreme cases, the vapors may accumulate in dweftings to levels that may
pose near-torm: safely hazards, such as explosion. Typically, however, vapor concenirations are present at low levels, 1o which long-term exposure may pose

increased risk for chronic health effects.

This on-line calculalor implements the Johnsor and Eltinger (J&E} (Johnson and Etlinger, 1891) simplifisd modsl to evaluate the vapor intrusion pathway into
buildings. This J&E model replicates the implementation that the US EPA Office of Solid Waste and Emergency Response (QSWER) used in developing iis
draft vapor intrusion guidance. but incledes a numbsr of erhancements that are facilitated by web Implementation: lemperature dependonce of Henry's Law
Constants and gaseous diffusivities, aulomatic sensitivity analysis of certain parameters, and eihers described on the backaround page

The results you oblain from this OnSile implermeatation of the Johnson and Ettinger model may differ from othar versioas of the Johnson & Ettinger Madel, In
agdition to the OSWER implementation that was used for the drafi vapor intrusion guidance, EFA Office of Emergency Response and Remediation (QERR)
distributes a set of spreadsheet implementations of the model, The differences among these implementations is described in detaif on the resulls page. Beyond
these diflerences the on-line version includes a simplifiad uncerainty analysts the other implamentalions lack.
|Gtk For an exampie ]

Industrial Worker- Phase 1B

Enter Sile Name (optional):

Enter sample concentration, units and media type 546 ugiL Ground Water -
What is the dapth of the soil gas sample or ground water tabte {for 7 meters
ground water confamination)¥l.1)
This vaiue can change by +/- 1 melers
What Is your contaminant of concem (COC)? Tetrachloroethylena
Wha type of bulliding are you invastigating at your site? Slab-on-Grade
What fype of s0il is beneath the building? Loam
Whal Is the average seilfaround water temperature? 55 Farenheit -
Chemical Properties
CAS Number 127164
Molscutar Welght (MW) 165.83 {gimolg]
Henry's Law Conslant at ground waler temperature {H} 0.3934997 [unitiess}
Frase-Alr Diffusion Coefficiert (Da) 7.2008-2  [cm2/s]
Diffusivity In Waler {Dw) 8.2008-6 [cma/s]
{Jnit Risk Factar (LIRF) 3.00e-6  [{pgfm31]
Reference Concentration (RfC) & [mgim?]
Soll Properties
Total Pninsily () 0.38¢ {unitlesg]
Unsaturated Zene Molsture Content Low ¢.0610 Best Estimata High 8.240 [unitless)
{#w) 0,148
Capilfary Zene Moisture Content at Air-Entry Pressure 0.332 [unitless]
{Bw,cap)
Halght of Capiilary Zone {CZhj 0.375 [mj
Soll-gas Fiow Rate into the Building (Queoit) 5.00 {L/ming
Building Propetties
Air Exchange Rale (Es} 0.2680 {hr1]
Bullding Mixing Helght {Hs) 2.44 m]
Building Footprint Acea (Fa) 100.0 [m2}
Subsurface Foundation Area (As) 106.0 [m2]
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Building Crack Ratie () 000038  [unitless)
Building Foundation Siab Thickness {Lerack) 4.100 Im]
Exposura Parameters
Exposure Duration for Carcinegans {(EDc) 25 fyears]
Exposure Frequancy for Carcinegens {EFc} 250 [days/yaar]
Averaging Time for Carcinogens {ATc) 70 Eyears]
Exposure Duration &r Non-Carcinogens {EDac) 25 [years]
Exposure Frequency for Non-Carcinogens (EFne) 280 [daysiyaar}
Averaging Time for Non-Carcinogens {8 Tne) 25 [years}

| CALCULATERESULTS |

RESULTS
2 {nffuslon Gueliclent {Deif} 0004532 [cm2/g]
[RTEE T cli at (DT 0.0008063 [cm2is]
aff}
“A' Parameter 8.610e-5 Based on parameter analysis: Advection is
the domirant mechanism across foundation.
'8" Para 456.5 Diffusion through oil is the overall rate-
limiting process for the subsurface Lo
ok [ 0.004918 indecor-air pathway. .
Johnson & Ettinger Attenuation Eagtor («) 7.882e-5
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Prediction’ Best Estimale High Prediction2
indoor Air 0.9491 {ug/ma]f.1400 {ppbv}) 1.693 [1sgim310.2458 [ppbvy 1.938 [p/m3}0.2859 Ippby]
Concantration
Cancer Risk 6.965e-7 1.2430-6 1.4%22e-6
Hazard Quotient 0. 0 2
4 “"Low Prediction” concentration produced with HIGHEST moisture content ang DEEPEST depth o
confamination.
2 "High Prediction” concentration produced with LOWEST moisture content and SHALLOWEST depth to
contamination.
(CCHEARALL” ]
H FORMAT REPORT FOR PRINTER H
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Screening Level implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of indoor Air Hathveard Ual : full ungentainty analysis
Concentration

Background

Migration of volatite chemicals from the subsurface inte averlying buildings is called vapor intrusion {V1}. Volatile organic chemicals in contaminated saifs of
groundwater can emit vapors, which may migrate through suhsurface soils and may enler the indoor air of overlying buildings, Building depressurization may
cause these vapors to enter the home theough cracks in the foundation. Depressurization can be caused by a combination of wing affacts and stack effects,
which are the resull of heating within 1he bullding and/or mechanical ventilatior. in exirema cases, the vapors may accumulate in dwellings to levels that may
pose near-tamm safety hazards, such as explosion. Typically, howaver, vapor cencentrations are present at low levels, to which long-term exposure may pose

incraased risk for chronic heatih effacts.

This onvling calculator implements the Johnson and Etlingsr (J&E) (Johnson and EHinger, 1991) simplified modet ta evaluate the vapor intruston pathway into
buildings. This J&E model replicates the implementation that the US EPA Office of Solid Wasle and Emergency Response (OSWER) used in developing its
draft vapor nfusion guidanca, but includes a number of anhancements that are faciltated by web implementation: temperature dependence of Henry's Law
Conslanis and gaseous diffusivities, sutomatic sensitivity analysis of certain parameters, and others described on the background page.

The resulls you obtain from this OnSite Implementation of the Johnson and Etinger medel may differ from other versiens of the Johnson & Ettinger Mode!. In
addilion 1o the OSWER implemenlation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation {QERR)
distributes a set of spreadsheet implementations of the modsl, The diferences among these Implementalions is described in delail on the results page. Beyond
these differences Lhe on-line version includes a simplified unceriainty analysis the olher implemeniations lack,

{  Click Foran Exemple  §

Enler Site Name {oplional): Industrial Waorker - Phase 1IB
Enter sample conceatralion, units and media type 414 ugiL . Ground Water
What Is tha depth of the siil gas sample or ground waier table {for 7 meters
ground water conlamination)?(LT)
This value can change by +/- 1 meters
What is your contaminant of concern {COC)? Trichiorosthylene
Whal type of building are you investigating af your sita? Slabi-on-Grade
What type of soif is beneath the building? Loam
What is the avarage solifaround water lemperature? 55 Farenheit
Chomical Properties
CAS Number 79018
Muolecular Weight {MW) 131,35 {g/mole]
Henry's Law Constant at ground water temperalure {H} 02367947 [unitless]
Free-Air Diffusion Coefficient {Da) 7.900e-2  {amizfs]
Diffusivity in Water {(Dw) 9.1008-6  fem2/s]
Unit Risk Factor {URF) 4.10u-8 [(pufiy-t]
Reference Concentalion {RIC) 26-03 [mgfm3)
Soil Properties
Tulal Puiusily {16} 399 funltiess]
Unsaturated Zone Moislure Gonlent Low 0.0810 Best Estimalte High 0.240 [unitless)
(6w} 0.148
Capillary Zane Moisture Content at Air-Entry Frassure 0.332 [onitiess)
(Bw.cap)
Haight of Capiltary Zone {CZh) 0.375 [m}
Soit-gas Flow Rate Into he Building {Qseil) 5.00 [L/min}
Building Properties
Ar Exchange Rate (Es) 0.250 he-t}
Buiding Mixing Height {Hs} 244 [m}
Building Fooltprint Area (Fe) 100.0 [me]
Subsurface Foundation Area (As) 106.0 [m?]
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Building Crack Ratio {n} 0.00038  (unitless]
Builging Foundalion Stab Thickness {Lerack) 2.100 [}
Exposura Parameters
Exposure Duration for Carcinogens (EDe) 28 {years]
Exposure Frequency for Carcinogens {EFc) 250 {daysiyear]
Averaging Time for Carcinogens {ATc) 70 {years}
Exposure Duration for Non-Carcinegens (Efnac) 25 [years}
‘Expesure Fregquency for Non-Carcinogens (EFnc} 250 [daysiyear}
Awveraging Time for Non-Carcinogens (ATnc) 25 fyears]
| CALGULATE RESULTS i
RESULTS
s Coandoient (Deff) 0.004973  fcmifs)
Fifumiun Cunfiowent (DT 0.001014 [cm2/s]
A" Paramater 9.061e-§ Based on parameter analysis: Advection is
the dominant mechanism acress foundation.
B LiB=s 416.0 piffusion through soil is the overall rate-
“g pacameter 0.004618 ?ill:;g‘i)zitlgigrgisgiaic‘:r the subsurface to
Johnson & Eftinger Attenuation Factor () 8.897e-5
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Pradictiont iBest Estimate High Prediciion2
Indoor Air 0.4828 [Hg/m3]0.08993  [pphw]i0.8722 lea/m3§0.1624 [ppbv)1.002 [ug/m3}0.1866 {ppbv)
Concentration
Cancer Risk 4.844e.7 8.748e-7 1.0056-6
Hazard Quotiant 0.1654 0.2987 0.3432
1% ow Pradiction” concentration produced wilh HIGHEST moisture content and DEEPEST depth to
<onlamination,
2 "High Prediclion” concantralien produced with LOWEST moisture centent ang SHALLOWEST depthto
contamination.
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Screening Level implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Bactwsard Gacuiaion full uncertainty analysis
Concentration

Background

Migraton of volatile chemicals from the subsurface Inte overlying bulldings is callad vaper intrusion (V). Volatile arganic chemicals in contaminated solls or
groundwater can emit vapors, which may migrate through subsurface soils and may enter the indcor air of overlying buiidings. Building depressurization may
cause theee vapors 10 enter the homa through cracks in the foundation. Depressurization can be caused by a combinalion of wind effacts and stack effects,
which are the result of heating within the bullding and/or mechanical ventilation. In extreme cases, the vapors may accumulate In dwellings to levals that may
pose near-tam safety hazards, such as explosion, Typically, however, vapor concentrations are prasent at low lavels, to which long-lerm exposure may pose

Increased sisk for chronic haalth effects.

This on-ine caleutator implements the Johnson and Ettinger {J&E) (Johrson and Eftinger, 1991) simpiified modei to evaluate the vaper intrusion pathway inte
buildings. This J&E modef replicaies the implementation that the US EPA Office of Sofid Waste and Emergency Response (OSWER) used in developing its
draft vapot intrusion guidance, but includes a aumber of enhancaments that are facilitated by web implementation: 1emperalure dependance of Henry's Law
Constants and gaseous diffusivities, automatic sensiivity analysis of cerfain parameters, and others deserited o the background page.

The rasulls you ablain from this OnSile implementation of the Jehnson and Ettinger model may differ #rom other versions of the Johnson & Eltinger Model. In
addition to the OSWER imptementation thal was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation (QERR)
distributes a set of spreadshest implementations of the moded. The differences among these implementations is described in detail on the rasults page, Beyond
these differences the en-iine version includes a simplifisd uncertainty analysis the other implementations lack.

|”""Click Far an Example |
Industsiat Worker- Phase 1B

Enter Site Name {optional):

Enter sample concentration, units and media type 11 HgiL Ground Water -
What is the depth of the soil gas sample or ground water table {for 7 melars -
ground waler contamination) (L)
This value can change by +/- 1 meters
What Is vour contaminanl of concem (COC)? Vinyi chioride (chloroethene)
Whal type of building ars you investigating at your sile? Siab-on-Grade
What type of snil is banaath the huilding? Loam
What is the average soilfaround water jemperalure?. 55 Faranhail
Chemical Properties
CAS Number 75014
Molecuiar Weight (MW} 625 [g/maie]
Hanry's Law Canstant nt ground watar temporature {iH) 00021310 [unitinsy]
Free-Ar Diffusion Coefficient {Da} 0.1060 [emess)
Diffusivity in Water (D) 1,2308-5  jomalg)
Unit Risk Factor (URF) 8.80e-6  f(g/m3i]
Refarence Concentration {REC} 0.100 img/m3]
Soll Propertios
Total Porosity () 0.398 [uniliess)
Unsaturated Zons Moisture Conteat Low 0.0610 Bast Estimate High 0.24% [unitlass)
(Bw) 0,148
Copiliary Zene Moiature Content at Air-Entry Mrogaure 8,332 [unitiess)
(Bw,cap)
Height of Caphlary Zone (CZn) 9375 [m}
Soil-gas Fiow Rate into the Buliding {Qseil) 5.00 |Lfmin]
Building Properties
Air Exchange Rate {Eg) 0.250 {hr-]
Building Mixing Height {Ma} 244 §m)
Buliding Footprint Area {FB} 100.0 im2)
Subsurface Foundation Area (Ap) 106,0 {m2)
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Building Crack Ratio (i) 0.06038  [unitlass]
Building Foundation Siab Thickness {Lerack) 0.100 im]
Exposure Paramoters
Exposure Quration for Carcinogens {EDc} 25 [years)
Exposura Frequency for Carcinogens (&Fc) 250 [daysfyear]
Averaging Time for Carcincgens (ATc) 70 [years}
Exposure Duration for Nan-Cercinogens {EDac) 25 [years]
Exposure Freguency for Non-Carcinagens {EFnc) 250 [daysiyaar}
Averaging Fime for Non-Carcinogens [ATnc) 25 |years)
| CALCULATE RESULTS ]
RESULTS
Unsiturated Zone Eifective Diffusion Coslficiant (Deff) 0006672  [cm?is)
{nsatursied + ¢ 3 3 0.00126% {cmafs}
oft}
"A" Paramaeter 1.1520-4 Based on parameter analysis: Advection is
the dominant mechanism acrosa foundation.
"B" Parameter 310.1 D:'Lffusion through soil is the overall rate-
" pg . 0.004018 i;g;zir’:gisrg:.:;:a?‘:r the subsurface to
Johnsen & Edinger Attenuation Fagter (a) 1.126e-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Pradicioni Best Eatimate High Prediction2
indoor Air 0.5638 [up/m3}0.2208 [ppby]}0.8933 [Hg/m$) ©.36B8 [ppbv|1.132 ipp/m3)0.4430 [Ppbv)
Goncentration
Cancer Risk 1.214e-§ 2.138e-6 2.436e-B
Hazard Quotient 0.003883 0.006604 0.007752
1Law Prediction" concentration prodused with HIGHEST moisture content and DEEPEST depth to
contamination.
2 “High Prediction” concantration produced with L.OWEST molsture content and SHALLOWEST depth to
contamination,
" TCLEARALL |
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indcor Air Baskward Caicalation fulf uncertainty analysis
Concentration

Background

Migration of voiatile chemicals from the subsurface inte overlying buildings Is cafled vapor intrusion (V). Volatile organic chemicals jn contamineted soils or
groundwater can emit vapors, which may migrate through subsurface soils and may enter the indoer air of overlying buildings. Building depressurization may
cause these vapors o enter the home through cracks in the foundation. Depressurizalion can ba caused by a combination of wind effects and stack effacis,
which arg the result of healing within the building apd/for mechanical vanlilation. i exiteme cases, the vapors may accumulate in dwsllings lo Jevels that may
pose near-tem safety hazards, such as explosion. Typically, however, vapor concentrations are prosent at fow lavals, to which lang-lerm exposure may pose
incraased risk for chronic health affects,

This on-line calculator Implements the Johnson and Ettinger (J&E) (Johnsen and Ettinger, 1961) simplified model to evaluale the vapar intrusion pathway into
buifdings. This J&E model replicates the implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in develoging its
draft vapor inlrusion guidance, but inckides a number of enhancements that are faclitaled by web impiementation; lemperature depsndence of Henry's Law
Gonslants and gasecus diffusivities, aulomalic sensitivity analysis of certain parametars, and others described on ihe backdround page,

The rasults you obtain from this OnSite implemantation of the Johnsen and Ettinger modsi may differ from sther versions of the Johnsan & Ettinger Modsl. In
additlon to the OSWER implamentation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation (OERR)
distribules a set of spreadshest implementations of the modet. The differances among these implementations is described in detail on the resulls pags. Beyond
these differences the on-line version Includes a simplified uncertainty analysis the other implementations tack.

{ " Click Foran Example |

Enter Site Nams (opticnal): [ndusiial Worker- Phase HB
Enter sample concentration, units and madia type 0.0375 oL - Ground Water -
What is the depth of the soil gas sample or greund water table (for 7 maters
ground water centamination)?(LT)
This value can change by +/- i maters -
What is your contaminant of concem (COG)? alpha-HCH {alpia-BHC)
Whal lype of building are you investigating al your site? Slab-on-rade
What type of soil s beneath the bullding? Loam
What is the average soiiforound water temperature? 56 Farenheit
Chemical Properties
CAS Number 315846
Matecular Weight (MW} 290.83 [p/mole]
Hanry's L.aw Gonstant at ground water temperature {H) G.00000886 [unitless)
Free-Air Diffusion Cosfficient {Da} 1.4208-2  [om2/s]
Diffusivity in Watar (D) 7.3402-6  [cm2fs)
Unil Risk Fawdor (URF) 1.680e-3 [(ngfmd)-1]
Raferance Concentraton {RIC}) 0. {ingim3)
Soil Properiies
Toty Peroslty {(n} 0.4494 |uritless)
Unsaturated Zone Moisture Content Low 0.0610 Best Estimate High 0.240 [unitfess]
{Gw} 0.148
Capillary Zona Moisture Contant at Ai-Entry Pressure 4332 [unitiess)
(Bw.cap}
Height of Capillary Zone (CZn} 0.375 [m]
Soil-gas Flow Rate Into the Building {Qseil) 5.00 [L/min)
Building Properties
Air Exchange Rate (EB) 0.250 [hr-1)
Building Mixing Height (Ha} 2.44 [m}
Buitding Feotprint Azea (FB) 100.0 [m2]
Subsurface Foundation Area (AB) 106.0 [mz2]

http://www.epa.gov/athens/learn2model/part-two/onsite/InE_lite forward html é; jod 9/15/2011



	0001-Cover Page.pdf
	ANNEX G Pgs 6001-6100.pdf

