
Site-specific

* Inputted values different from Construction Worker defaults are highlighted.

Variable

Construction 
Worker

Soil - Unpaved 
Default
Value

Form-input
Value

Construction Worker Equation Inputs for DU3.1 Soil - 
Unpaved Road Traffic

ETcw (exposure time - construction worker) hr/day 8 8

THQ (target hazard quotient) unitless 0.1 1

IRcw (soil ingestion rate - construction worker) mg/day 330 330

LT (lifetime) yr 70 70

SAcw (surface area - construction worker) cm
2
/day 3527 3527

TR (target cancer risk) unitless 0.000001 0.00001

tc (overall duration of construction) hours 8400 8400

Tc (overall duration of construction) s 30240000 30240000

Tw (groundwater temperature)  C 25 25

Thetaa (air-filled soil porosity) Lair/Lsoil 0.28396 0.28396

Thetaw (water-filled soil porosity)  Lwater/Lsoil 0.15 0.15

Tt (overall duration of traffic) s 7200000 7200000

VFmlim-sc (volitization factor) m
3

air/kgsoil . 3534.864918

Tons per car . 2.6

Tons per truck . 44.4

Output generated   27FEB2018:14:43:23
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Site-specific

* Inputted values different from Construction Worker defaults are highlighted.

Variable

Construction 
Worker

Soil - Other   
Default
Value

Form-input
Value

Ac-doz (areal extent of dozing) acres . 4.06

Aexcav (area of excavation site) m
2 . 16443.83

Ac-grade (areal extent of grading) acres . 4.06

A (PEF Dispersion Constant) 2.4538 2.4538

Asurf (areal extent of site) m
2 2023.43 16430.2516

Atill (areal extent of tilling) acres . 4.06

A (VF Dispersion Constant) 2.4538 2.4538

Bl (dozing blade length) m . 3.7

Bl (grading blade length) m . 2.5

B (PEF Dispersion Constant) 17.566 17.566

B (VF Dispersion Constant) 17.566 17.566

C (PEF Dispersion Constant) 189.0426 189.0426

C (VF Dispersion Constant) 189.0426 189.0426

dexcav (average depth of excavation site) m . 0.1524

ds (average source depth) m . 0.3

FD Unitless Dispersion Correction Factor 0.185837208 0.185837208

foc (fraction organic carbon in soil) g/g 0.006 0.006

F(x) (function dependant on Um/Ut derived using Cowherd et al. 

(1985)) 0.194 0.0495

Mm-doz (Gravimetric soil moisture content) % 7.9 7.9

Mm-excav (Gravimetric soil moisture content) % 12 12

Mwind (dust emitted by wind erosion) g 51288.84717 7468.626791

NA-doz (number of times site was dozed) . 0

NA-dump (number of times soil is dumped) 2 1

NA-grade (number of times site was graded) . 1

NA-till (number of times soil is tilled) 2 0

n (total soil porosity) Lpore/Lsoil 0.43396 0.43396

pb (dry soil bulk density) g/cm
3 1.5 1.5

pb (dry soil bulk density) g/cm
3 1.5 1.5

ps (soil particle density) g/cm
3 2.65 2.65

Q/Csa (g/m
2
-s per kg/m

3
) 14.31407 9.775437902

Q/Cvol (g/m
2
-s per kg/m

3
) 14.31407 9.775437902

Q/Csa (g/m
2
-s per kg/m

3
) 14.31407 9.775437902

psoil (density) g/cm
3
 - chemical-specific 1.68 1.68

Ac (acres) 0.5 4.06

Construction Worker Equation Inputs for DU3.1 Soil - 
Other Construction Activities



Site-specific

* Inputted values different from Construction Worker defaults are highlighted.

Variable

Construction 
Worker

Soil - Other   
Default
Value

Form-input
Value

Construction Worker Equation Inputs for DU3.1 Soil - 
Other Construction Activities

As (VFmlim-sc acres) 0.5 4.06

As (VFulim-sc acres) 0.5 4.06

sdoz (soil silt content) % 6.9 6.9

AFcw (skin adherence factor - construction worker) mg/cm
2 0.3 0.3

ATcw (averaging time - construction worker) days 365 365

BWcw (body weight - construction worker) kg 80 80

EDcw (exposure duration - construction worker) yr 1 1

EFcw (exposure frequency - construction worker) day/yr 250 250

ETcw (exposure time - construction worker) hr/day 8 8

THQ (target hazard quotient) unitless 0.1 1

IRcw (soil ingestion rate - construction worker) mg/day 330 330

LT (lifetime) yr 70 70

SAcw (surface area - construction worker) cm
2
/day 3527 3527

TR (target cancer risk) unitless 0.000001 0.00001

Sdoz (dozing speed) kph 11.4 11.4

Sgrade (dozing speed) kph 11.4 11.4

still (soil silt content) % 18 18

tc (overall duration of construction) hours 8400 8400

Tc (overall duration of construction) s 30240000 30240000

Thetaa (air-filled soil porosity) Lair/Lsoil 0.28396 0.28396

Thetaw (water-filled soil porosity)  Lwater/Lsoil 0.15 0.15

T (time over which traffic occurs) s 7200000 7200000

Tt (overall duration of traffic) s 7200000 7200000

Um (mean annual wind speed) m/s 4.69 3.98

Ut (equivalent threshold value) m/s 11.32 11.32

VFmlim-sc (volitization factor) m
3

air/kgsoil . 3534.864918

V (fraction of vegetative cover) 0 0.33

Output generated   27FEB2018:14:43:23
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Site-specific
Resident Equation Inputs for DU3.2 Soil
* Inputted values different from Resident defaults are highlighted.

Variable

Resident
Soil           

Default
Value

Form-input
Value

A (PEF Dispersion Constant) 16.2302 11.3161

A (VF Dispersion Constant) 11.911 11.3161

A (VF Dispersion Constant - Mass Limit) 11.911 11.3161

B (PEF Dispersion Constant) 18.7762 19.6437

B (VF Dispersion Constant) 18.4385 19.6437

B (VF Dispersion Constant - Mass Limit) 18.4385 19.6437

C (PEF Dispersion Constant) 216.108 224.8172

C (VF Dispersion Constant) 209.7845 224.8172

C (VF Dispersion Constant - Mass Limit) 209.7845 224.8172

ds (depth of source) m . 0.3

foc (fraction organic carbon in soil) g/g 0.006 0.006

F(x) (function dependent on Um/Ut) unitless 0.194 0.0495

n (total soil porosity) Lpore/Lsoil 0.43396 0.43396

pb (dry soil bulk density) g/cm
3 1.5 1.5

pb (dry soil bulk density) g/cm
3 1.5 1.5

PEF (particulate emission factor) m
3
/kg 1359344438 4208148853

ps (soil particle density) g/cm
3 2.65 2.65

Q/Cwind (g/m
2
-s per kg/m

3
) 93.77 60.6570145

Q/Cvol (g/m
2
-s per kg/m

3
) 68.18 60.6570145

Q/Cvol (g/m
2
-s per kg/m

3
) 68.18 60.6570145

As (PEF acres) 0.5 1.24

As (VF acres) 0.5 1.24

As (VF mass-limit acres) 0.5 1.24

AF0-2 (mutagenic skin adherence factor) mg/cm
2 0.2 0.2

AF2-6 (mutagenic skin adherence factor) mg/cm
2 0.2 0.2

AF6-16 (mutagenic skin adherence factor) mg/cm
2 0.07 0.07

AF16-26 (mutagenic skin adherence factor) mg/cm
2 0.07 0.07

AFres-a (skin adherence factor - adult) mg/cm
2 0.07 0.07

AFres-c (skin adherence factor - child) mg/cm
2 0.2 0.2

ATres (averaging time - resident carcinogenic) 365 365

BW0-2 (mutagenic body weight) kg 15 15

BW2-6 (mutagenic body weight) kg 15 15

BW6-16 (mutagenic body weight) kg 80 80

BW16-26 (mutagenic body weight) kg 80 80

BWres-a (body weight - adult) kg 80 80

BWres-c (body weight - child) kg 15 15

DFSres-adj (age-adjusted soil dermal factor) mg/kg 103390 103390



Site-specific
Resident Equation Inputs for DU3.2 Soil
* Inputted values different from Resident defaults are highlighted.

Variable

Resident
Soil           

Default
Value

Form-input
Value

DFSMres-adj (mutagenic age-adjusted soil dermal factor) 

mg/kg 428260 428260

EDres (exposure duration) years 26 26

ED0-2 (mutagenic exposure duration) years 2 2

ED2-6 (mutagenic exposure duration) years 4 4

ED6-16 (mutagenic exposure duration) years 10 10

ED16-26 (mutagenic exposure duration) years 10 10

EDres-a (exposure duration - adult) years 20 20

EDres-c (exposure duration - child) years 6 6

EFres (exposure frequency) days/year 350 350

EF0-2 (mutagenic exposure frequency) days/year 350 350

EF2-6 (mutagenic exposure frequency) days/year 350 350

EF6-16 (mutagenic exposure frequency) days/year 350 350

EF16-26 (mutagenic exposure frequency) days/year 350 350

EFres-a (exposure frequency - adult) days/year 350 350

EFres-c (exposure frequency - child) days/year 350 350

ETres (exposure time) hours/day 24 24

ET0-2 (mutagenic exposure time) hours/day 24 24

ET2-6 (mutagenic exposure time) hours/day 24 24

ET6-16 (mutagenic exposure time) hours/day 24 24

ET16-26 (mutagenic exposure time) hours/day 24 24

ETres-a (adult exposure time) hours/day 24 24

ETres-c (child exposure time) hours/day 24 24

THQ (target hazard quotient) unitless 0.1 1

IFSres-adj (age-adjusted soil ingestion factor) mg/kg 36750 36750

IFSMres-adj (mutagenic age-adjusted soil ingestion factor) 

mg/kg 166833.3 166833.3

IRS0-2 (mutagenic soil intake rate) mg/day 200 200

IRS2-6 (mutagenic soil intake rate) mg/day 200 200

IRS6-16 (mutagenic soil intake rate) mg/day 100 100

IRS16-26 (mutagenic soil intake rate) mg/day 100 100

IRSres-a (soil intake rate - adult) mg/day 100 100

IRSres-c (soil intake rate - child) mg/day 200 200

LT (lifetime) years 70 70

SA0-2 (mutagenic skin surface area) cm
2
/day 2373 2373

SA2-6 (mutagenic skin surface area) cm
2
/day 2373 2373

SA6-16 (mutagenic skin surface area) cm
2
/day 6032 6032



Site-specific
Resident Equation Inputs for DU3.2 Soil
* Inputted values different from Resident defaults are highlighted.

Variable

Resident
Soil           

Default
Value

Form-input
Value

SA16-26 (mutagenic skin surface area) cm
2
/day 6032 6032

SAres-a (skin surface area - adult) cm
2
/day 6032 6032

SAres-c (skin surface area - child) cm
2
/day 2373 2373

TR (target risk) unitless 0.000001 0.00001

Tw (groundwater temperature)  Celsius 25 25

Thetaa (air-filled soil porosity) Lair/Lsoil 0.28396 0.28396

Thetaw (water-filled soil porosity)  Lwater/Lsoil 0.15 0.15

T (exposure interval) s 819936000 819936000

T (exposure interval) yr 26 26

Um  (mean annual wind speed) m/s 4.69 3.98

Ut  (equivalent threshold value) 11.32 11.32

V  (fraction of vegetative cover) unitless 0.5 0.33

VFml (volitization factor - mass-limit) m
3
/kg . 110521.933

Output generated   08MAR2018:17:56:32
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Site-specific
Composite Worker Equation Inputs for DU3.2 Soil
* Inputted values different from Composite Worker defaults are highlighted.

Variable

Composite 
Worker

Soil           
Default
Value

Form-input
Value

A (PEF Dispersion Constant) 16.2302 11.3161

A (VF Dispersion Constant) 11.911 11.3161

A (VF Dispersion Constant - Mass Limit) 11.911 11.3161

B (PEF Dispersion Constant) 18.7762 19.6437

B (VF Dispersion Constant) 18.4385 19.6437

B (VF Dispersion Constant - Mass Limit) 18.4385 19.6437

C (PEF Dispersion Constant) 216.108 224.8172

C (VF Dispersion Constant) 209.7845 224.8172

C (VF Dispersion Constant - Mass Limit) 209.7845 224.8172

ds (depth of source) m . 0.3

foc (fraction organic carbon in soil) g/g 0.006 0.006

F(x) (function dependent on Um/Ut) unitless 0.194 0.0495

n (total soil porosity) Lpore/Lsoil 0.43396 0.43396

pb (dry soil bulk density) g/cm
3 1.5 1.5

pb (dry soil bulk density) g/cm
3 1.5 1.5

PEF (particulate emission factor) m
3
/kg 1359344438 4208148853

ps (soil particle density) g/cm
3 2.65 2.65

Q/Cwind (g/m
2
-s per kg/m

3
) 93.77 60.6570145

Q/Cvol (g/m
2
-s per kg/m

3
) 68.18 60.6570145

Q/Cvol (g/m
2
-s per kg/m

3
) 68.18 60.6570145

As (PEF acres) 0.5 1.24

As (VF acres) 0.5 1.24

As (VF mass-limit acres) 0.5 1.24

AFw (skin adherence factor - composite worker) mg/cm
2 0.12 0.12

ATw (averaging time - composite worker) 365 365

BWw (body weight - composite worker) 80 80

EDw (exposure duration - composite worker) yr 25 25

EFw (exposure frequency - composite worker) day/yr 250 250

ETw (exposure time - composite worker) hr 8 8

THQ (target hazard quotient) unitless 0.1 1

IRw (soil ingestion rate - composite worker) mg/day 100 100

LT (lifetime) yr 70 70

SAw (surface area - composite worker) cm
2
/day 3527 3527

TR (target risk) unitless 0.000001 0.00001

Tw (groundwater temperature)  Celsius 25 25



Site-specific
Composite Worker Equation Inputs for DU3.2 Soil
* Inputted values different from Composite Worker defaults are highlighted.

Variable

Composite 
Worker

Soil           
Default
Value

Form-input
Value

Thetaa (air-filled soil porosity) Lair/Lsoil 0.28396 0.28396

Thetaw (water-filled soil porosity)  Lwater/Lsoil 0.15 0.15

T (exposure interval) s 819936000 819936000

T (exposure interval) yr 26 26

Um  (mean annual wind speed) m/s 4.69 3.98

Ut  (equivalent threshold value) 11.32 11.32

V  (fraction of vegetative cover) unitless 0.5 0.33

VFml (volitization factor - mass-limit) m
3
/kg . 110521.933

Output generated   27FEB2018:16:47:47
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Site-specific

* Inputted values different from Construction Worker defaults are highlighted.

Variable

Construction 
Worker

Soil - Unpaved 
Default
Value

Form-input
Value

LR (length of road segment) ft 147.58077 232.4104361

A (PEF Dispersion Constant) 12.9351 12.9351

AR (surface area of contaminated road segment) m
2 274.21393 1295.497605

A (VF Dispersion Constant) 2.4538 2.4538

WR (width of road segment) ft 20 60

B (PEF Dispersion Constant) 5.7383 5.7383

B (VF Dispersion Constant) 17.566 17.566

C (PEF Dispersion Constant) 71.7711 71.7711

C (VF Dispersion Constant) 189.0426 189.0426

distance (road length) km/day 0.04498 0.070838594

ds (average source depth) m . 0.3

FD Unitless Dispersion Correction Factor 0.185837208 0.185837208

foc (fraction organic carbon in soil) g/g 0.006 0.006

Mdry (road surface material moisture content under dry, 

uncontrolled conditions) % 0.2 0.2

Number of cars . 0

Number of trucks . 56

n (total soil porosity) Lpore/Lsoil 0.43396 0.43396

p (days per year with at least .01" of precipitation) days/year . 90

pb (VFulim-sc dry soil bulk density) g/cm
3 1.5 1.5

pb (VFmlim-sc dry soil bulk density) g/cm
3 1.5 1.5

ps (soil particle density) g/cm
3 2.65 2.65

Q/Csr (g/m
2
-s per kg/m

3
) 23.01785 19.78620314

Q/Cvol (g/m
2
-s per kg/m

3
) 14.31407 12.06312994

Q/Csa (g/m
2
-s per kg/m

3
) 14.31407 12.06312994

s (road surface silt content) % 8.5 8.5

As (PEFsc - acres) 0.5 1.24

As (VFmlim-sc acres) 0.5 1.24

As (VFulim-sc acres) 0.5 1.24

AFcw (skin adherence factor - construction worker) mg/cm
2 0.3 0.3

ATcw (averaging time - construction worker) days 365 365

BWcw (body weight - construction worker) kg 80 80

EDcw (exposure duration - construction worker) yr 1 1

EFcw (exposure frequency - construction worker) day/yr 250 250

Construction Worker Equation Inputs for DU3.2 Soil - 
Unpaved Road Traffic



Site-specific

* Inputted values different from Construction Worker defaults are highlighted.

Variable

Construction 
Worker

Soil - Unpaved 
Default
Value

Form-input
Value

Construction Worker Equation Inputs for DU3.2 Soil - 
Unpaved Road Traffic

ETcw (exposure time - construction worker) hr/day 8 8

THQ (target hazard quotient) unitless 0.1 1

IRcw (soil ingestion rate - construction worker) mg/day 330 330

LT (lifetime) yr 70 70

SAcw (surface area - construction worker) cm
2
/day 3527 3527

TR (target cancer risk) unitless 0.000001 0.00001

tc (overall duration of construction) hours 8400 8400

Tc (overall duration of construction) s 30240000 30240000

Tw (groundwater temperature)  C 25 25

Thetaa (air-filled soil porosity) Lair/Lsoil 0.28396 0.28396

Thetaw (water-filled soil porosity)  Lwater/Lsoil 0.15 0.15

Tt (overall duration of traffic) s 7200000 7200000

VFmlim-sc (volitization factor) m
3

air/kgsoil . 4362.10994

Tons per car . 2.6

Tons per truck . 44.4

Output generated   27FEB2018:17:10:34
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Site-specific

* Inputted values different from Construction Worker defaults are highlighted.

Variable

Construction 
Worker

Soil - Other   
Default
Value

Form-input
Value

Ac-doz (areal extent of dozing) acres . 1.24

Aexcav (area of excavation site) m
2 . 5016.76

Ac-grade (areal extent of grading) acres . 1.24

A (PEF Dispersion Constant) 2.4538 2.4538

Asurf (areal extent of site) m
2 2023.43 5018.1064

Atill (areal extent of tilling) acres . 1.24

A (VF Dispersion Constant) 2.4538 2.4538

Bl (dozing blade length) m . 3.7

Bl (grading blade length) m . 2.5

B (PEF Dispersion Constant) 17.566 17.566

B (VF Dispersion Constant) 17.566 17.566

C (PEF Dispersion Constant) 189.0426 189.0426

C (VF Dispersion Constant) 189.0426 189.0426

dexcav (average depth of excavation site) m . 0.1524

ds (average source depth) m . 0.3

FD Unitless Dispersion Correction Factor 0.185837208 0.185837208

foc (fraction organic carbon in soil) g/g 0.006 0.006

F(x) (function dependant on Um/Ut derived using Cowherd et al. 

(1985)) 0.194 0.0495

Mm-doz (Gravimetric soil moisture content) % 7.9 7.9

Mm-excav (Gravimetric soil moisture content) % 12 12

Mwind (dust emitted by wind erosion) g 51288.84717 2281.058429

NA-doz (number of times site was dozed) . 1

NA-dump (number of times soil is dumped) 2 1

NA-grade (number of times site was graded) . 1

NA-till (number of times soil is tilled) 2 0

n (total soil porosity) Lpore/Lsoil 0.43396 0.43396

pb (dry soil bulk density) g/cm
3 1.5 1.5

pb (dry soil bulk density) g/cm
3 1.5 1.5

ps (soil particle density) g/cm
3 2.65 2.65

Q/Csa (g/m
2
-s per kg/m

3
) 14.31407 12.06312994

Q/Cvol (g/m
2
-s per kg/m

3
) 14.31407 12.06312994

Q/Csa (g/m
2
-s per kg/m

3
) 14.31407 12.06312994

psoil (density) g/cm
3
 - chemical-specific 1.68 1.68

Ac (acres) 0.5 1.24

Construction Worker Equation Inputs for DU3.2 Soil - 
Other Construction Activities



Site-specific

* Inputted values different from Construction Worker defaults are highlighted.

Variable

Construction 
Worker

Soil - Other   
Default
Value

Form-input
Value

Construction Worker Equation Inputs for DU3.2 Soil - 
Other Construction Activities

As (VFmlim-sc acres) 0.5 1.24

As (VFulim-sc acres) 0.5 1.24

sdoz (soil silt content) % 6.9 6.9

AFcw (skin adherence factor - construction worker) mg/cm
2 0.3 0.3

ATcw (averaging time - construction worker) days 365 365

BWcw (body weight - construction worker) kg 80 80

EDcw (exposure duration - construction worker) yr 1 1

EFcw (exposure frequency - construction worker) day/yr 250 250

ETcw (exposure time - construction worker) hr/day 8 8

THQ (target hazard quotient) unitless 0.1 1

IRcw (soil ingestion rate - construction worker) mg/day 330 330

LT (lifetime) yr 70 70

SAcw (surface area - construction worker) cm
2
/day 3527 3527

TR (target cancer risk) unitless 0.000001 0.00001

Sdoz (dozing speed) kph 11.4 11.4

Sgrade (dozing speed) kph 11.4 11.4

still (soil silt content) % 18 18

tc (overall duration of construction) hours 8400 8400

Tc (overall duration of construction) s 30240000 30240000

Thetaa (air-filled soil porosity) Lair/Lsoil 0.28396 0.28396

Thetaw (water-filled soil porosity)  Lwater/Lsoil 0.15 0.15

T (time over which traffic occurs) s 7200000 7200000

Tt (overall duration of traffic) s 7200000 7200000

Um (mean annual wind speed) m/s 4.69 3.98

Ut (equivalent threshold value) m/s 11.32 11.32

VFmlim-sc (volitization factor) m
3

air/kgsoil . 4362.10994

V (fraction of vegetative cover) 0 0.33

Output generated   27FEB2018:17:10:34
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SITE INFORMATION

Facility ID
Site Name CDA BNSF R2R ROW

Date May 16, 2017
Name of Preparer Rachel Gibeault

Address DU 2.1

Latitude
Longitude
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EXPOSURE POINT CONCENTRATIONS: RESIDENTIAL DETAILED RISK EVALUATION

Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Pyrene

Ingestion of Soil, Outdoor Inhalation of Vapor Emissions and Particulates, and Dermal Contact with Soil
Representative Concentration [mg/kg]

0.34
0.468
0.505
0.942
0.282
0.815
1.17
1.12

Direct Contact SoilChemical
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EXPOSURE POINT CONCENTRATIONS: NON-RESIDENTIAL DETAILED RISK EVALUATION

Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Pyrene

Ingestion of Soil, Outdoor Inhalation of Vapor Emissions and Particulates, and Dermal Contact with Soil
Representative Concentration [mg/kg]

0.34
0.468
0.505
0.942
0.282
0.815
1.17
1.12

Direct Contact SoilChemical
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EXPOSURE POINT CONCENTRATIONS: CONSTRUCTION WORKER DETAILED RISK EVALUATION

Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Pyrene

Ingestion of Soil, Outdoor Inhalation of Vapor Emissions and Particulates, and Dermal Contact with Soil
Representative Concentration [mg/kg]

0.34
0.468
0.505
0.942
0.282
0.815
1.17
1.12

Direct Contact SoilChemical

CDA BNSF R2R ROW (CDA_BNSF_Petro_DU2-1.risk) Page 8 of 23 IDEQ Risk Evaluation Application v1.1.3



EXPOSURE POINT CONCENTRATIONS: GROUNDWATER / SURFACE WATER PROTECTION
DETAILED RISK EVALUATION

Representative Groundwater Concentration at the Source [mg/L]
Representative Soil Concentration at the Source [mg/kg]

Representative Groundwater Concentration at the POC [mg/L]
NOT USED IN CALCULATIONS

Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Pyrene

Paste Values... Paste Values... Paste Values...

Chemical Groundwater and/or Surface Water Protection

CDA BNSF R2R ROW (CDA_BNSF_Petro_DU2-1.risk) Page 9 of 23 IDEQ Risk Evaluation Application v1.1.3



FATE & TRANSPORT PARAMETERS DETAILED RISK EVALUATION
Direct Contact

Parameter Symbol Unit Default Value Value Used Justification
Cowherd Particulate Emission Model
Parameters
Site size for calculation of Q/C parameter acres 0.5 1.72 Calculated
Inverse of Mean Concentration in the Middle of a Square Source Q/C 60.9 Calculated

Fraction of Vegetative Cover V m²/m² 0.5 0.33 Calculated
Mean Annual Wind Speed Um m/s 3.98 Default
Equivalent Threshold Value of Windspeed at 7m Ut m/s 11.3 Default
Windspeed Distribution Function from Cowherd et. al, 1985 F(x) 0.0495 Default
Soil Properties
Immediately Below the Building
Soil Bulk Density ρsA cm³ 1.64 Default
Total Porosity ϴTA cm³/cm³-soil 0.39 Default
Fractional Organic Carbon Content focA g-C/g-soil 0.001 Default
Volumetric Water Content ϴwsA cm³/cm³ 0.17 Default
Volumetric Air Content ϴasA cm³/cm³ 0.22 Calculated
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FATE & TRANSPORT PARAMETERS DETAILED RISK EVALUATION
Groundwater / Surface Water Protection

Parameter Symbol Unit Default Value Value Used Justification
Common Water Inputs
Source Zone Soil Properties
Dry Soil Bulk Density of the source zone soil рs g/cm³ 1.64 Default
Fractional Organic Carbon Content in the source zone soil foc g-C/g-soil 0.001 Default

Total Soil Porosity of the source zone soil ϴт cm³/cm³-soil 0.39 Default
Volumetric Water Content in the source zone soil ϴws cm³/cm³ 0.17 Default
Volumetric Air Content in the source zone soil ϴas cm³/cm³ 0.22 Calculated
Saturated Zone Soil Properties
Dry Soil Bulk Density of the saturated zone soil рss g/cm³ 1.64 Default
Fractional Organic Carbon Content in the saturated zone soil focs g-C/g-soil 0.001 Default

Total Soil Porosity in the saturated zone soil ϴтs cm³/cm³-soil 0.39 Default
Source Area Parameters
Groundwater Darcy Velocity Ugw ft/year 110 Default
Groundwater Mixing Zone Length Lmz ft 40 Default
Groundwater Mixing Zone Thickness δgw ft 5.02 Default
Groundwater Mixing Zone Width Wgw ft 40 Default
Infiltration Rate I ft/year 0.82 Default
Exposure and Compliance Point Distances from Source
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FATE & TRANSPORT PARAMETERS DETAILED RISK EVALUATION
Groundwater / Surface Water Protection

Parameter Symbol Unit Default Value Value Used Justification
Groundwater Protection Parameters
Distance to Point of Exposure (POE) Xpoe,gw ft 0 Default
Longitudinal dispersivity αx ft 0 Calculated
Transverse dispersivity αy ft 0 Calculated
Vertical dispersivity αz ft 0 Calculated
Distance to the Point of Compliance (POC) Xpoc,gw ft 0 Default
Longitudinal dispersivity αx ft 0 Calculated
Transverse dispersivity αy ft 0 Calculated
Vertical dispersivity αz ft 0 Calculated
Surface Water Protection Parameters
Distance to the Point of Discharge Xpoe,sw ft 0 Default
Longitudinal dispersivity αx ft 0 Calculated
Transverse dispersivity αy ft 0 Calculated
Vertical dispersivity αz ft 0 Calculated
Distance to the Point of Compliance Xpoc,sw ft 0 Default
Longitudinal dispersivity αx ft 0 Calculated
Transverse dispersivity αy ft 0 Calculated
Vertical dispersivity αz ft 0 Calculated
pH of the receiving surface water pH 7 Default
Temperature of the receiving surface water T ºC 15 Default
Hardness of the receiving surface water Н mg/L 25 Default

CDA BNSF R2R ROW (CDA_BNSF_Petro_DU2-1.risk) Page 12 of 23 IDEQ Risk Evaluation Application v1.1.3



FATE & TRANSPORT PARAMETERS DETAILED RISK EVALUATION
Vapor Intrusion: Soil and Source

Parameter Symbol Unit Default Value Value Used Justification
Interview Questions
Which of the following best describes the building?
The model does not accommodate structures with crawl spaces or dirt floors.  Contact DEQ for more information on how to address these types of situations.
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FATE & TRANSPORT PARAMETERS DETAILED RISK EVALUATION
Vapor Intrusion: Enclosed Space

Parameter Symbol Unit Default Value Value Used Justification
Please complete the Interview Questions on the Vapor Intrusion tab.
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DECAY RATES
Enter site-specific decay rates for this site if they vary from the default values.

DETAILED RISK EVALUATION

Anthracene 0 1
Benz(a)anthracene 0 1
Benzo(a)pyrene 0 1
Benzo(b)fluoranthene 0 1
Benzo(k)fluoranthene 0 1
Chrysene 0 1
Fluoranthene 0 1
Pyrene 0 1

First Order Decay Rate[day⁻¹]
Default Value Site-Specific Value

Unsaturated Zone DAF
Default Value Site-Specific Value
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EXPOSURE FACTORS DETAILED RISK EVALUATION

Parameter Symbol Unit Default Value Value Used Justification
Averaging Time
Averaging Time for Carcinogens ATc year 70 Default
Averaging Time for Non-Carcinogens, Adult ATnc year 30 Calculated
Averaging Time for Non-Carcinogens, Age Adjusted Adult ATnc year 24 Calculated
Averaging Time for Non-Carcinogens, Child ATnc year 6 Calculated
Averaging Time for Non-Carcinogens, Non-residential ATnc year 25 Calculated
Averaging Time for Non-Carcinogens, Construction Worker ATnc year 1 Calculated
Body Weight
Body Weight Resident Adult BWa kg 70 Default
Body Weight Resident Child BWc kg 15 Default
Body Weight Non-residential BWcom kg 70 Default
Body Weight Construction Worker BWcon kg 70 Default
Exposure Duration
Exposure Duration Resident Adult EDa year 30 Default
Exposure Duration Resident Age Adjusted Adult EDaa year 24 Default
Exposure Duration Resident Child EDc year 6 Default
Exposure Duration Non-residential EDcom year 25 Default
Exposure Duration Construction Worker EDcon year 1 Default
Exposure Frequency for Indirect Pathways
Exposure Frequency for Indirect Pathway Resident Child EFc day/year 350 Default
Exposure Frequency for Indirect Pathway Resident Adult EFa day/year 350 Default
Exposure Frequency for Indirect Pathway Non-residential EFcom day/year 250 Default
Exposure Frequency for Indirect Pathway Construction Worker EFcon day/year 30 Default
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EXPOSURE FACTORS DETAILED RISK EVALUATION

Parameter Symbol Unit Default Value Value Used Justification
Exposure Frequency for Direct Contact Pathways
Exposure Frequency for Direct Contact Pathways Resident Adult EFda day/year 270 Default
Exposure Frequency for Direct Contact Pathways Non-residential EFdcom day/year 180 Default
Exposure Frequency for Direct Contact Pathways Construction Worker EFdcon day/year 30 Default
Exposure Frequency for Direct Contact Pathways Resident Child EFdc day/year 270 Default
Indoor Exposure Time
Indoor Exposure Time Resident Adult ETi-a hrs/day 24 Default
Indoor Exposure Time Resident Child ETi-c hrs/day 24 Default
Indoor Exposure Time Non-residential ETi-com hrs/day 8 Default
Outdoor Exposure Time
Outdoor Exposure Time Resident Adult ETo-a hrs/day 2 Default
Outdoor Exposure Time Resident Child ETo-c hrs/day 2 Default
Outdoor Exposure Time Non-residential ETo-com hrs/day 6 Default
Outdoor Exposure Time Construction Worker ETo-con hrs/day 10 Default
Soil Ingestion Rate
Soil Ingestion Rate Age-adjusted IRs-aa mg/day 114 Calculated
Soil Ingestion Rate Age-Adjusted Mutagenic Chemicals IRs-aam mg-yr/kg-day 490 Calculated
Soil Ingestion Rate Resident Adult IRs-a mg/day 100 Default
Soil Ingestion Ingestion Rate Resident Child IRs-c mg/day 200 Default
Soil Ingestion Rate Non-residential IRs-com mg/day 100 Default
Soil Ingestion Rate Construction Worker IRs-con mg/day 330 Default
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EXPOSURE FACTORS DETAILED RISK EVALUATION

Parameter Symbol Unit Default Value Value Used Justification
Groundwater Ingestion Rate
Groundwater Ingestion RateAge-adjusted IRw-aa L-yr/kg-day 1.09 Calculated
Groundwater Ingestion Rate Age-Adjusted Mutagenic Chemicals IRw-aam L-yr/kg-day 3.39 Calculated
Groundwater Ingestion Rate Resident Adult IRw-a L/day 2 Default
Groundwater Ingestion Rate Resident Child IRw-c L/day 1 Default
Groundwater Ingestion Rate Non-residential IRw-com L/day 1 Default
Skin Surface Area
Skin Surface Area Age-adjusted SAaa mg-yr/kg-day 361 Calculated
Skin Surface AreaAge-Adjusted Mutagenic Dermal SAaam mg-yr/kg-day 1,450 Calculated
Skin Surface Area Resident Adult SAa cm²/day 5,700 Default
Skin Surface Area Resident Child SAc cm²/day 2,800 Default
Skin Surface Area Non-residential SAcom cm²/day 3,300 Default
Skin Surface Area Construction Worker SAcon cm²/day 3,300 Default
Soil to Skin Adherence Factor
Soil to Skin Adherence Resident Adult Ma mg/cm² 0.07 Default
Soil to Skin Adherence Resident Child Mc mg/cm² 0.2 Default
Soil to Skin Adherence Non-residential Mcom mg/cm² 0.2 Default
Soil to Skin Adherence Construction Worker Mcon mg/cm² 0.3 Default
Averaging Time for Vapor Flux
Averaging Time for Vapor Flux Resident Adult τ s 946,000,000 Calculated
Averaging Time for Vapor Flux Age-adjusted Resident τ s 757,000,000 Calculated
Averaging Time for Vapor Flux Resident Child τ s 189,000,000 Calculated
Averaging Time for Vapor Flux Commercial Worker τ s 788,000,000 Calculated
Averaging Time for Vapor Flux Construction Worker τ s 31,500,000 Calculated
Target Hazard Index THI 1 Default
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EXPOSURE FACTORS DETAILED RISK EVALUATION

Parameter Symbol Unit Default Value Value Used Justification
Target Risk TR 0.00001 Default
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RISK/HAZARD QUOTIENT: RESIDENTIAL RISK EVALUATION RESULTS
Red highlight indicates highest risk and hazard

Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Pyrene

Direct Contact Soil
Ingestion of Soil, Outdoor Inhalation of Vapor Emissions and Particulates, and Dermal Contact with Soil

EPC Risk HI
3.40E-01 NTOX 1.52E-05
4.68E-01 2.45E-06 NTOX
5.05E-01 2.64E-05 NTOX
9.42E-01 4.92E-06 NTOX
2.82E-01 1.48E-07 NTOX
8.15E-01 4.29E-08 NTOX
1.17E+00 NTOX 3.94E-04
1.12E+00 NTOX 5.02E-04

3.40E-05 9.11E-04

Total Risk Estimate & Hazard Index by Chemical
Risk HI
NA 1.52E-05

2.45E-06 NA
2.64E-05 NA
4.92E-06 NA
1.48E-07 NA
4.29E-08 NA
NA 3.94E-04
NA 5.02E-04

Totals by Pathway 3.40E-05 9.11E-04

NOTES:NTOX: A toxicity parameter required in the calculation of the value is not available.
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RISK/HAZARD QUOTIENT: NON-RESIDENTIAL RISK EVALUATION RESULTS
Red highlight indicates highest risk and hazard

Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Pyrene

Direct Contact Soil
Ingestion of Soil, Outdoor Inhalation of Vapor Emissions and Particulates, and Dermal Contact with Soil

EPC Risk HI
3.40E-01 NTOX 1.48E-06
4.68E-01 1.61E-07 NTOX
5.05E-01 1.73E-06 NTOX
9.42E-01 3.22E-07 NTOX
2.82E-01 9.81E-09 NTOX
8.15E-01 2.93E-09 NTOX
1.17E+00 NTOX 3.83E-05
1.12E+00 NTOX 4.89E-05

2.22E-06 8.86E-05

Total Risk Estimate & Hazard Index by Chemical
Risk HI
NA 1.48E-06

1.61E-07 NA
1.73E-06 NA
3.22E-07 NA
9.81E-09 NA
2.93E-09 NA
NA 3.83E-05
NA 4.89E-05

Totals by Pathway 2.22E-06 8.86E-05

NOTES:NTOX: A toxicity parameter required in the calculation of the value is not available.
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RISK/HAZARD QUOTIENT: CONSTRUCTION WORKER RISK EVALUATION RESULTS
Red highlight indicates highest risk and hazard

Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Pyrene

Direct Contact Soil
Ingestion of Soil, Outdoor Inhalation of Vapor Emissions and Particulates, and Dermal Contact with Soil

EPC Risk HI
3.40E-01 NTOX 6.10E-07
4.68E-01 2.72E-09 NTOX
5.05E-01 2.85E-08 NTOX
9.42E-01 5.33E-09 NTOX
2.82E-01 1.69E-10 NTOX
8.15E-01 5.40E-11 NTOX
1.17E+00 NTOX 1.58E-05
1.12E+00 NTOX 2.01E-05

3.68E-08 3.65E-05

Total Risk Estimate & Hazard Index by Chemical
Risk HI
NA 6.10E-07

2.72E-09 NA
2.85E-08 NA
5.33E-09 NA
1.69E-10 NA
5.40E-11 NA
NA 1.58E-05
NA 2.01E-05

Totals by Pathway 3.68E-08 3.65E-05

NOTES:NTOX: A toxicity parameter required in the calculation of the value is not available.
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RISK/HAZARD QUOTIENT: SUMMARY RISK EVALUATION RESULTS
Red highlight indicates target Risk or Hazard Index exceeded for receptor.

Routes of Exposure
Direct Contact Soil

Ingestion of Soil, Outdoor Inhalation of Vapor Emissions and Particulates, and Dermal Contact with Soil

Subsurface Soil
Indoor Inhalation of Vapor Emissions

Groundwater
Indoor Inhalation of Vapor Emissions

Soil-Vapor
Indoor Inhalation of Vapor Emissions

Receptor
Residential

Risk HI

3.40E-05 9.11E-04

NA NA

NA NA

NA NA

3.40E-05
9.11E-04

YES NO

Non-Residential
Risk HI

2.22E-06 8.86E-05

NA NA

NA NA

NA NA

2.22E-06
8.86E-05

NO NO

Construction Worker
Risk HI

3.68E-08 3.65E-05

NA NA

NA NA

NA NA

3.68E-08
3.65E-05

NO NO

Site Risk
Site Hazard Index
Target Risk/HI Exceeded?
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Exposure Area DU2.2 

 



Site-specific
Resident Equation Inputs for Soil

Variable Value

THQ (target hazard quotient) unitless 1

TR (target risk) unitless 0.00001

LT (lifetime) years 70

ETres (exposure time) hours/day 24

ETres-c (child exposure time) hours/day 24

ETres-a (adult exposure time) hours/day 24

ET0-2 (mutagenic exposure time) hours/day 24

ET2-6 (mutagenic exposure time) hours/day 24

ET6-16 (mutagenic exposure time) hours/day 24

ET16-26 (mutagenic exposure time) hours/day 24

EDres (exposure duration) years 26

EDres-c (exposure duration - child) years 6

EDres-a (exposure duration - adult) years 20

ED0-2 (mutagenic exposure duration) years 2

ED2-6 (mutagenic exposure duration) years 4

ED6-16 (mutagenic exposure duration) years 10

ED16-26 (mutagenic exposure duration) years 10

BWres-c (body weight - child) kg 15

BWres-a (body weight - adult) kg 80

BW0-2 (mutagenic body weight) kg 15

BW2-6 (mutagenic body weight) kg 15

BW6-16 (mutagenic body weight) kg 80

BW16-26 (mutagenic body weight) kg 80

SAres-c (skin surface area - child) cm
2
/day 2373

SAres-a (skin surface area - adult) cm
2
/day 6032

SA0-2 (mutagenic skin surface area) cm
2
/day 2373

SA2-6 (mutagenic skin surface area) cm
2
/day 2373

SA6-16 (mutagenic skin surface area) cm
2
/day 6032

SA16-26 (mutagenic skin surface area) cm
2
/day 6032

EFres (exposure frequency) days/year 350

EFres-c (exposure frequency - child) days/year 350

EFres-a (exposure frequency - adult) days/year 350

EF0-2 (mutagenic exposure frequency) days/year 350

EF2-6 (mutagenic exposure frequency) days/year 350

EF6-16 (mutagenic exposure frequency) days/year 350

EF16-26 (mutagenic exposure frequency) days/year 350

IFSres-adj (age-adjusted soil ingestion factor) mg/kg 36750

IFSMres-adj (mutagenic age-adjusted soil ingestion factor) mg/kg 166833.33

IRSres-c (soil intake rate - child) mg/day 200

IRSres-a (soil intake rate - adult) mg/day 100

IRS0-2 (mutagenic soil intake rate) mg/day 200



Site-specific
Resident Equation Inputs for Soil

Variable Value

IRS2-6 (mutagenic soil intake rate) mg/day 200

IRS6-16 (mutagenic soil intake rate) mg/day 100

IRS16-26 (mutagenic soil intake rate) mg/day 100

AFres-a (skin adherence factor - adult) mg/cm
2 0.07

AFres-c (skin adherence factor - child) mg/cm
2 0.2

AF0-2 (mutagenic skin adherence factor) mg/cm
2 0.2

AF2-6 (mutagenic skin adherence factor) mg/cm
2 0.2

AF6-16 (mutagenic skin adherence factor) mg/cm
2 0.07

AF16-26 (mutagenic skin adherence factor) mg/cm
2 0.07

DFSres-adj (age-adjusted soil dermal factor) mg/kg 103390

DFSMres-adj (mutagenic age-adjusted soil dermal factor) mg/kg 428260

CityPEF (Climate Zone) Selection Boise, ID (4)

As (acres) 4.06

Q/Cwp (inverse of the ratio of the geometric mean air concentration to the emission flu 49.72427513

PEF (particulate emission factor) m
3
/kg 3449677717

A (PEF Dispersion Constant) 11.3161

B (PEF Dispersion Constant) 19.6437

C (PEF Dispersion Constant) 224.8172

V  (fraction of vegetative cover) unitless 0.33

Um  (mean annual wind speed) m/s 3.98

Ut  (equivalent threshold value) 11.32

F(x) (function dependent on Um/Ut) unitless 0.0495

CityVF (Climate Zone) Selection Boise, ID (4)

As (acres) 4.06

Q/Cvol(inverse of the ratio of the geometric mean air concentration to the emission flu 49.72427513

foc (fraction organic carbon in soil) g/g 0.006

pb (dry soil bulk density) g/cm
3 1.5

ps (soil particle density) g/cm
3 2.65

n (total soil porosity) Lpore/Lsoil 0.43396

Thetaa (air-filled soil porosity) Lair/Lsoil 0.28396

Thetaw (water-filled soil porosity)  Lwater/Lsoil 0.15

T (exposure interval) s 819936000

A (VF Dispersion Constant) 11.3161

B (VF Dispersion Constant) 19.6437

C (VF Dispersion Constant) 224.8172

CityVF mass-loading (Climate Zone) Selection Boise, ID (4)

VFml (volitization factor - mass-limit) m
3
/kg 90601.60722

Q/Cvol (inverse of the ratio of the geometric mean air concentration to the emission flu 49.72427513

As (acres) 4.06

T (exposure interval) yr 26

ds (depth of source) m 0.3



Site-specific
Resident Equation Inputs for Soil

Variable Value

pb (dry soil bulk density) g/cm
3 1.5

A (VF Dispersion Constant - Mass Limit) 11.3161

B (VF Dispersion Constant - Mass Limit) 19.6437

C (VF Dispersion Constant - Mass Limit) 224.8172

Output generated   27OCT2017:13:56:44



Site-specific
Resident Screening Levels (RSL) for Soil

Chemical CAS Number Mutagen? VOC?

 Ingestion

SF

 (mg/kg-day)
-1

SFO

Ref

 Inhalation

Unit

Risk

 (ug/m
3
)
-1

IUR

Ref

Subchronic

RfD

(mg/kg-day)

Subchronic

RfD

Ref

 Subchronic

RfC

 (mg/m
3
)

Subchronic

RfC

Ref GIABS

Cadmium (Diet) 7440-43-9 No No - 0.0018 I 0.0005 SA 0.00001 CA 0.025

Chromium, Total 7440-47-3 No No - - - - 0.013

Mercury (elemental) 7439-97-6 No Yes - - - 0.0003 SH 1

Selenium 7782-49-2 No No - - 0.005 SH 0.02 CC 1

ABS RBA

 Volatilization

Factor

 (m
3
/kg)

Henry's

 Law

 Constant

(unitless)

S

(mg/L)

Koc

(cm3/g)

Soil

Saturation

Concentration

(mg/kg)

 Particulate

Emission

Factor

 (m
3
/kg)

Ingestion SL

TR=1.0E-5

(mg/kg)

Dermal SL

TR=1.0E-5

(mg/kg)

Inhalation SL

TR=1.0E-5

(mg/kg)

Carcinogenic 

SL

TR=1.0E-5

(mg/kg)

Cadmium (Diet) 0.001 1 - - - - - 3450000000 - - 53800 53800

Chromium, Total - 1 - - - - - 3450000000 - - - -

Mercury (elemental) - 1 90600 0.352 0.06 - 3.13 3450000000 - - - -

Selenium - 1 - - - - - 3450000000 - - - -

Ingestion SL

Child

THQ=1

(mg/kg)

Dermal SL

Child

THQ=1

(mg/kg)

Inhalation SL

Child

THQ=1

(mg/kg)

Noncarcinogenic 

SL

Child

THI=1

(mg/kg)

Ingestion SL

Adult

THQ=1

(mg/kg)

Dermal SL

Adult

THQ=1

(mg/kg)

Inhalation SL

Adult

THQ=1

(mg/kg)

Noncarcinogenic SL

Adult

THI=1

(mg/kg)

Screening

Level

(mg/kg)

Cadmium (Diet) 39.1 412 36000 35.7 417 2470 36000 353 3.57E+01 nc

Chromium, Total - - - - - - - -

Mercury (elemental) - - 28.3 28.3 - - 28.3 28.3 2.83E+01 sat

Selenium 391 - 72000000 391 4170 - 72000000 4170 3.91E+02 nc

Output generated   27OCT2017:13:56:44

Key: I = IRIS; P = PPRTV; D = DWSHA; O = OPP; A = ATSDR; C = Cal EPA; X = APPENDIX PPRTV SCREEN (See FAQ #27); H = HEAST; F = See FAQ; J = New Jersey; E = see user guide Section 2.3.5; L = see user guide on lead; M = mutagen; S = 

see user guide Section 5; V = volatile; R = RBA applied (See User Guide for Arsenic notice) ; c = cancer; n = noncancer; * = where: n SL < 100X c SL; ** = where n SL < 10X c SL; SSL values are based on DAF=1; m = Concentration may exceed ceiling 

limit (See User Guide); s = Concentration may exceed Csat (See User Guide)



Site-specific
Resident Risk for Soil

Chemical

 Ingestion

SF

 (mg/kg-day)
-1

SFO

Ref

 Inhalation

Unit

Risk

 (ug/m
3
)
-1

IUR

Ref

Subchronic

RfD

(mg/kg-day)

Subchronic

RfD

Ref

 Subchronic

RfC

 (mg/m
3
)

Subchronic

RfC

Ref GIABS ABS RBA

 Volatilization

Factor

 (m
3
/kg)

Henry's

 Law

 Constant

(unitless)

S

(mg/L)

Koc

(cm3/g)

Cadmium (Diet) - 0.0018 I 0.0005 SA 0.00001 CA 0.025 0.001 1 - - - -

Chromium, Total - - - - 0.013 - 1 - - - -

Mercury (elemental) - - - 0.0003 SH 1 - 1 90600 0.352 0.06 -

Selenium - - 0.005 SH 0.02 CC 1 - 1 - - - -

*Total Risk/HI - - - - - - - - - - -

Soil

Saturation

Concentration

(mg/kg)

 Particulate

Emission

Factor

 (m
3
/kg)

Concentration

(mg/kg)

Ingestion 

Risk Dermal Risk Inhalation Risk

Carcinogenic 

Risk

Ingestion

Child

HQ

Dermal

Child

HQ

Inhalation

Child

HQ

Noncarcinogenic

Child

HI

Ingestion

Adult

HQ

Dermal

Adult

HQ

Inhalation

Adult

HQ

Noncarcinogenic

Adult

HI

- 3450000000 0.75 - - 1.39E-10 1.39E-10 0.0192 0.00182 0.0000208 0.021 0.0018 0.000304 0.0000208 0.00212

- 3450000000 23.7 - - - - - - - - - - - -

3.13 3450000000 0.193 - - - - - - 0.00681 0.00681 - - 0.00681 0.00681

- 3450000000 4 - - - - 0.0102 - 5.56E-08 0.0102 0.000959 - 5.56E-08 0.000959

*Total Risk/HI - - - - - 1.39E-10 1.39E-10 0.0294 0.00182 0.00683 0.0381 0.00276 0.000304 0.00683 0.00989
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Site-specific
Composite Worker Equation Inputs for Soil

Variable Value

TR (target cancer risk) unitless 0.00001

THQ (target hazard quotient) unitless 1

ATw (averaging time) 365

EFw (exposure frequency) d/yr 250

EDw (exposure duration) yr 25

ETw (exposure time) hr 8

LT (lifetime) yr 70

BWw (body weight) 80

IRw (soil ingestion rate) mg/day 100

SAw (surface area) cm
2
/day 3527

AFw (skin adherence factor) mg/cm
2 0.12

CityPEF (Climate Zone) Selection Boise, ID (4)

As (acres) 4.06

Q/Cwp (inverse of the ratio of the geometric mean air concentration to the emission flu 49.72427513

PEF (particulate emission factor) m
3
/kg 3449677717

A (PEF Dispersion Constant) 11.3161

B (PEF Dispersion Constant) 19.6437

C (PEF Dispersion Constant) 224.8172

V  (fraction of vegetative cover) unitless 0.33

Um  (mean annual wind speed) m/s 3.98

Ut  (equivalent threshold value) 11.32

F(x) (function dependent on Um/Ut) unitless 0.0495

CityVF (Climate Zone) Selection Boise, ID (4)

As (acres) 4.06

Q/Cvol(inverse of the ratio of the geometric mean air concentration to the emission flu 49.72427513

foc (fraction organic carbon in soil) g/g 0.006

pb (dry soil bulk density) g/cm
3 1.5

ps (soil particle density) g/cm
3 2.65

n (total soil porosity) Lpore/Lsoil 0.43396

Thetaa (air-filled soil porosity) Lair/Lsoil 0.28396

Thetaw (water-filled soil porosity)  Lwater/Lsoil 0.15

T (exposure interval) s 819936000

A (VF Dispersion Constant) 11.3161

B (VF Dispersion Constant) 19.6437

C (VF Dispersion Constant) 224.8172

CityVF mass-loading (Climate Zone) Selection Boise, ID (4)

VFml (volitization factor - mass-limit) m
3
/kg 90601.60722

Q/Cvol (inverse of the ratio of the geometric mean air concentration to the emission flu 49.72427513

As (acres) 4.06

T (exposure interval) yr 26

ds (depth of source) m 0.3



Site-specific
Composite Worker Equation Inputs for Soil

Variable Value

pb (dry soil bulk density) g/cm
3 1.5

A (VF Dispersion Constant - Mass Limit) 11.3161

B (VF Dispersion Constant - Mass Limit) 19.6437

C (VF Dispersion Constant - Mass Limit) 224.8172

Output generated   27OCT2017:16:46:31



Site-specific
Composite Worker Screening Levels (RSL) for Soil

Chemical CAS Number Mutagen? VOC?

 Ingestion

SF

 (mg/kg-day)
-1

SFO

Ref

 Inhalation

Unit

Risk

 (ug/m
3
)
-1

IUR

Ref

Subchronic

RfD

(mg/kg-day)

Subchronic

RfD

Ref

 Subchronic

RfC

 (mg/m
3
)

Subchronic

RfC

Ref GIABS ABS RBA

 Volatilization

Factor

 (m
3
/kg)

Henry's

 Law

 Constant

(unitless)

Cadmium (Diet) 7440-43-9 No No - 0.0018 I 0.0005 SA 0.00001 CA 0.025 0.001 1 - -

Chromium, Total 7440-47-3 No No - - - - 0.013 - 1 - -

Mercury (elemental) 7439-97-6 No Yes - - - 0.0003 SH 1 - 1 90600 0.352

Selenium 7782-49-2 No No - - 0.005 SH 0.02 CC 1 - 1 - -

Soil

Saturation

Concentration

(mg/kg)

S

(mg/L)

Koc

(cm3/g)

 Particulate

Emission

Factor

 (m
3
/kg)

Ingestion SL

TR=1.0E-5

(mg/kg)

Dermal SL

TR=1.0E-5

(mg/kg)

Inhalation SL

TR=1.0E-5

(mg/kg)

Carcinogenic SL

TR=1.0E-5

(mg/kg)

Ingestion SL

THQ=1

(mg/kg)

Dermal SL

THQ=1

(mg/kg)

Inhalation SL

THQ=1

(mg/kg)

Noncarcinogenic 

SL

THI=1

(mg/kg)

Screening

Level

(mg/kg)

- - - 3450000000 - - 235000 235000 584 3450 151000 498 4.98E+02  nc

- - - 3450000000 - - - - - - - -

3.13 0.06 - 3450000000 - - - - - - 119 119 1.19E+02  sat

- - - 3450000000 - - - - 5840 - 302000000 5840 5.84E+03  nc

Output generated   27OCT2017:16:46:31

Key: I = IRIS; P = PPRTV; D = DWSHA; O = OPP; A = ATSDR; C = Cal EPA; X = APPENDIX PPRTV SCREEN (See FAQ #27); H = HEAST; F = See FAQ; J = New Jersey; E = see user guide Section 2.3.5; L = see user guide on lead; M = mutagen; S = see user guide Section 5; V = volatile; 

R = RBA applied (See User Guide for Arsenic notice) ; c = cancer; n = noncancer; * = where: n SL < 100X c SL; ** = where n SL < 10X c SL; SSL values are based on DAF=1; m = Concentration may exceed ceiling limit (See User Guide); s = Concentration may exceed Csat (See User Guide)



Site-specific
Composite Worker Risk for Soil

Chemical

 Ingestion

SF

 (mg/kg-day)
-1

SFO

Ref

 Inhalation

Unit

Risk

 (ug/m
3
)
-1

IUR

Ref

Subchronic

RfD

(mg/kg-day)

Subchronic

RfD

Ref

 Subchronic

RfC

 (mg/m
3
)

Subchronic

RfC

Ref GIABS ABS RBA

 Volatilization

Factor

 (m
3
/kg)

Henry's

 Law

 Constant

(unitless)

Cadmium (Diet) - 0.0018 I 0.0005 SA 0.00001 CA 0.025 0.001 1 - -

Chromium, Total - - - - 0.013 - 1 - -

Mercury (elemental) - - - 0.0003 SH 1 - 1 90600 0.352

Selenium - - 0.005 SH 0.02 CC 1 - 1 - -

*Total Risk/HI - - - - - - - - -

Soil

Saturation

Concentration

(mg/kg)

S

(mg/L)

Koc

(cm3/g)

 Particulate

Emission

Factor

 (m
3
/kg)

Concentration

(mg/kg) Ingestion Risk Dermal Risk Inhalation Risk

Carcinogenic 

Risk

Ingestion

HQ

Dermal

HQ

Inhalation

HQ

Noncarcinogenic

HI

- - - 3450000000 0.75 - - 3.19E-11 3.19E-11 0.00128 0.000217 0.00000496 0.00151

- - - 3450000000 23.7 - - - - - - - -

3.13 0.06 - 3450000000 0.193 - - - - - - 0.00162 0.00162

- - - 3450000000 4 - - - - 0.000685 - 1.32E-08 0.000685

*Total Risk/HI - - - - - - - 3.19E-11 3.19E-11 0.00197 0.000217 0.00163 0.00381
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Site-specific
Construction Worker Equation Inputs for Soil - Unpaved Road Traffic

Variable Value

TR (target cancer risk) unitless 0.00001

THQ (target hazard quotient) unitless 1

EFcw (exposure frequency - construction worker) day/yr 250

EDcw (exposure duration - construction worker) yr 1

ETcw (exposure time - construction worker) hr/day 8

LT (lifetime) yr 70

BWcw (body weight - construction worker) kg 80

IRcw (soil ingestion rate - construction worker) mg/day 330

SAcw (surface area - construction worker) cm
2
/day 3527

AFcw (skin adherence factor - construction worker) mg/cm
2 0.3

ATcw (averaging time - construction worker carcinogenic) 365

ATcw-a (averaging time - construction worker non-carcinogenic) 350

EWcw (overall duration of construction) weeks/year 50

DWcw (days worked - construction worker) days/week 5

As (PEFsc - acres) 4.06

s (road surface silt content) % 8.5

Mdry (road surface material moisture content under dry, uncontrolled conditions) % 0.2

p (days per year with at least .01" of precipitation) days/year 90

LR (length of road segment) ft 420.5404739

WR (width of road segment) ft 60

number of cars 0

number of trucks 182

tons/car 2.6

tons/truck 44.4

FD Unitless Dispersion Correction Factor 0.185837208

tc (overall duration of construction) hours 8400

distance (road length) km/day 0.128180543

Tt (overall duration of traffic) s 7200000

total number of vehicles 0

AR (surface area of contaminated road segment) m
2 2344.168299

W (mean vehicle weight) tons 0

SigmaVKT (sum of fleet vehicle km traveled) km 0

Q/Csr (inverse of the ratio of the 1-h. geometric mean air concentration to the emission 16.81104131

PEFsc (particulate emission factor) m
3
/kg 0

A (Dispersion Constant) 12.9351

B (Dispersion Constant) 5.7383

C (Dispersion Constant) 71.7711

Asurf (areal extent of site) m
2 16430.2516

As (VFulim-sc acres) 4.06

T (temperature)  C 25

foc (fraction organic carbon in soil) g/g 0.006



Site-specific
Construction Worker Equation Inputs for Soil - Unpaved Road Traffic

Variable Value

pb (dry soil bulk density) g/cm
3 1.5

ps (soil particle density) g/cm
3 2.65

Thetaw (water-filled soil porosity)  Lwater/Lsoil 0.15

A (VF Dispersion Constant) 2.4538

B (VF Dispersion Constant) 17.566

C (VF Dispersion Constant) 189.0426

Q/Csa (inverse of the ratio of the geometric mean air concentration to the emission flu 9.775437902

n (total soil porosity) Lpore/Lsoil 0.43396

Thetaa (air-filled soil porosity) Lair/Lsoil 0.28396

As (VFmlim-sc acres) 4.06

pb (dry soil bulk density) g/cm
3 1.5

ds (average source depth) m 0.3

Q/Cvol (inverse of the ratio of the geometric mean air concentration to the emission flu 9.775437902

VFmlim-sc (volitization factor) m
3

air/kgsoil 3534.864918
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