Example of Human Health Impacts Assessment for a
Trespasser/Visitor on a Training Range Exposed to Airborne
Particulate Deposition (Example No. 4)

M. S. Dortch, J. A. Gerald, and T. Toney
U.S. Army Engineer Research and Development Center, Vicksburg, MS

S. A. Fant
Analytical Services, Inc., Vicksburg, MS

June 2005

Environmental Laboratory

U.S. Army Engineer Research and Development Center
3909 Halls Ferry Road

Vicksburg, Mississippi 39180



Introduction
Example Description
Input Data
Constituent Database Module
User Defined
Exposure Pathways
Receptor Intake
Health Impacts

Sensitivity/Uncertainty Module

Contents

14

20

24

29



Introduction

The U.S. Army Engineer Research and Development Center (ERDC) is developing the Army Risk
Assessment Modeling System (ARAMS) to provide the Army with the capability to perform human and
ecologically based risk/hazard assessments associated with past-practice and current activities at military
installations. The intent of the system is to provide a platform from which a variety of assessments can be
performed. The system is envisioned to help a risk analyst visualize an assessment from source, through
multiple environmental media (e.g., groundwater, surface water, air, and land), to sensitive receptors of
concern (e.g., humans and ecological endpoints).

ARAMS uses the Framework for Risk Analysis in Multimedia Environmental Systems (FRAMES)
developed by the Pacific Northwest National Laboratory (PNNL) for linking disparate objects, such as
environmental fate/transport models, databases, spreadsheets, etc. FRAMES is a Windows-based soft-
ware platform that provides an interactive user interface and, more importantly, specifications to allow a
variety of DOS and Windows-based environmental codes to be integrated within a single framework.

This document is intended to serve as a tutorial for helping new users with the application of
ARAMS/FRAMES and the components within this system. This example does not include the steps for
project planning and the use of associated tools under the “File” menu. These tools help the user plan the
risk assessment including development of the conceptual site model and the Risk Assessment Guidelines
for Superfund (RAGS) Part D Table 1 for human health risk assessment. There are several Help files
within ARAMS that explain these tools.

Example Description

This example describes risk assessment for a trespasser/visitor on a military training range exposed
to airborne particulate deposition. Airborne particulates containing unexploded RDX and TNT are depos-
ited over time at the site as a result of test firing exercises. An adult human is the target receptor for this
example, but other receptors could be considered, such as a child. This case will use measured (or speci-
fied, such as from output from a model) deposition rates to begin the assessment. Human health effects
will be calculated for on-site exposure to the soil deposits.

The exposure routes for this scenario are considered to be soil inhalation (from resuspension), soil
incidental ingestion, and soil dermal contact. Groundwater and surface water contamination are not con-
cerns for this site. The following FRAMES objects are required for this application: User Defined, Hu-
man Exposure Pathways, Human Receptor Intake, and Human Health Impacts. Additionally, the Sensitiv-
ity/Uncertainty Module is included to assess the outcome due to uncertainty in two human receptor pa-
rameters. The User Defined object is used with the ATO Chronic Air module to enter the known deposi-
tion rates. MEPAS models within each of the other objects will be used for calculations. The FRAMES
object workspace representing this scenario is shown in Figure 1.
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Figure 1. Object workspace for example application

Input Data

Double-click on “ARAMS Icon” to open “ARAMS info and Disclaimer” window and then select
“Accept” to continue.

.
ARAMS.Ink

Choose FRAMES in the ARAMS toolbar to launch FRAMES. (Note: If this is the first time you
have used ARAMS, you will need to configure it for FRAMES by selecting “File” *“***Must
Configure Path to FRAMES***” and supplying the path to the “fui.exe” file).

While ARAMS/FRAMES is running, click “File” and choose “New” and a window titled “Global
Input Data Open New” will appear (see Figure 2). In the “File Name” box, type the project name
(type: “Sample4” maximum of eight characters) and click “Open” (see Figure 3). Do not name
the “new file” “Exampled” because it will write over the existing “Example4” file that was
distributed with the tutorial. A window titled “Create New Site” will appear. Type the project
site name (type: Scenario 1) and click “OK” (see Figure 4).



Double-Click on the Constituent icon so that the icon appears on the upper left corner of the main
screen. Repeat this operation to place the following additional icons into the workspace:

“User Defined”
“Exposure Pathways”
“Receptor Intake™
“Health Impacts”
“Sensitivity/Uncertainty”

Click on and drag each icon to its respective position on the workspace. Connect the Constituent
icon with the User Defined icons by holding down SHIFT, left-clicking on the Constituent Icon, dragging
the cursor to the User Defined icon, and releasing the mouse button (Note: To remove this line, repeat the
steps used to connect it. To remove an icon from the screen, right-click and a menu will appear with dif-
ferent options. Click “Delete,” and the icon will be taken out.).

In the same fashion, connect the following pairs of icons:

Constituent
Constituent
Constituent
Constituent

User Defined
Exposure Pathways
Receptor Intake
Receptor Intake
Health Impacts

User Defined (already done)
Exposure Pathways
Receptor Intake

Health Impacts

Exposure Pathways
Receptor Intake

Health Impacts
Sensitivity/Uncertainty
Sensitivity/Uncertainty

I A A A A A

FRAMES should now look something like Figure 1.

CONSTITUENT DATABASE MODULE

Right-click the Constituent icon and choose General Info (see Figure 5). When the General Info
screen opens, enter “Chemical_Data” in the “User Label” text box and select “ARAMS-DOD Range
Constituent Database” in the “Select from applicable models” text box (see Figure 6). Click OK at the
bottom of the screen to return to the work area. The status light attached to the constituent icon will
change from black to red. Right-click on the constituent icon in the main screen and choose User Input.
The Constituent Selection screen will open (see Figure 7). The constituents used in this case are RDX
and TNT. Scroll to select the constituent from the constituents list or use the Find option to search for it.
Click the “Add >>>" button to add the constituent to the selected constituents list. Click “File” and
choose “Save and Exit” to return to the workspace screen. The Constituent icon’s status light will change
from red to green.
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Figure 4. Create New Site screen (Input “Site name” box)
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Figure 7. FRAMES Constituent Selection screen (Constituents of Concern Tab)

The following is a listing of all data input required by the remaining modules used in this example.
Names of object icons are in bold, italics, and underlined headings. Menu items (displayed by right-
clicking on the icon) are shown below the module in bold and indented to the right of the icon names.
Explanations of data required by each menu item are indented further to the right. To save information
for your scenario, select “File” and then “Save” from the main FRAMES menu.

USER DEFINED
General Info

A window titled “Object General Information” will appear. In the Label text box, type
“Chronic Air.” In “Select from Applicable Models,” choose “ATO Air Module” and click
“Ok.” The status light next to the User Defined icon should turn red. The icon for the
object will also change to that of an Air object to reflect the type of module that was cho-
sen.

The user should first choose a module for each object before entering any data, thus, en-
ter the “General Info” on each remaining module and make a selection before selecting
the “User Input.” After selecting modules, User Input should be performed, and the mod-



ules run, starting with the modules at the upper end of the chain and working down the
chain.

User Input
A window titled “FRAMES ATO Chronic Air Module” will appear. A dropdown box
labeled “Constituent” has RDX and TNT. Fill in the data for both constituents according
to the data in Figure 8 for RDX and Figure 9 for TNT.
Click the button labeled “Flux Types” and fill in the form as shown in Figure 10.
Click the “Concentrations/Depositions” tab. Next to “Constituent,” a dropdown box has
RDX and TNT. Fill in the data for both constituents according to the data in Figure 11 for
RDX and Figure 12 for TNT.

Click “File” and choose “Save and Exit” to return to the work screen. The status light
next to the User Defined icon should turn yellow.

Run Model

The model runs in the background. The status light next to the User Defined icon should
turn green.

View/Print Module output

A second option will appear. Select the “ATO Text View” to view a screen output like
Figure 13.
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Figure 8. FRAMES ATO Chronic Air Module screen — RDX (“Constituent Description” tab)
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Figure 9. FRAMES ATO Chronic Air Module screen — TNT (“Constituent Description” tab)
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Figure 10. FRAMES ATO Chronic Air Module screen — Flux Types
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Figure 11. FRAMES ATO Chronic Air Module screen — RDX (“Concentrations” tab)
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Figure 12. FRAMES ATO Chronic Air Module screen — TNT (“Concentrations” tab)
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Figure 13. ATO text view
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EXPOSURE PATHWAYS
General Info

A window titled “Object General Information” will appear. In the Label text box, put in
“Exposure.” In “Select from Applicable Models,” choose “MEPAS 5.0 Exposure Path-
ways Module” and click “Ok.” The status light next to the Exposure Pathway icon
should turn red.

User Input

A window titled “MEPAS Chronic Exposure Module" will appear. Click on the “At-
mospheric” (see Figure 14) tab and ensure the following:

e Exposure duration — EA-ATED =30yr

In the “Pathways” tab (under the “Air” tab) check the following: Soil-Ingestion, Soil-
Inhalation, Soil-Dermal (see Figure 14). Click the “Deposition” tab (under the “Air”
tab) and fill it out according to the data in Figure 15.

Click the “Exposure Controls” tab and fill it out according to the data in Figure 16, or that
specified below.

Time to start exposure computation —-EC-TEXPOS = 0.0 yr

Maximum time for reporting — EC-MAXTIM =100.0yr

Number of time points for evaluation - EC-NTIMES =50

Click the “Leach Rates” tab. Next to “Leachrate selection option” in a dropdown box,
choose “User provides soil and Kd parameters.” Under “Soil adsorptions coefficient
(Kd),” a dropdown box has RDX and TNT. Fill in the data for both constituents accord-
ing to the data in Figure 17 (for RDX) and Figure 18 (for TNT).

Click the “Constituent Parameters” tab. Use the half life values passed from the constitu-
ent database. For each constituent in the “Constituent” dropdown box, there is a drop-
down box for half life categories as shown in Figures 19 (for RDX) and 20 (for TNT).
Note that for this example, half lives are required for air, soil, and groundwater, which
can all be required depending on which exposure pathway options are selected. The Help
file explains how each half life is used.

Click “Customize” and then click the “Resuspension” tab and fill it out according to the
data in Figure 21. Then click “File” and choose “Save and Exit” and again click “File”
and choose “Save and Exit” to return to the work screen. The Exposure Pathways icon’s
status light will change from red to yellow.

Run Model
The model runs in the background in a command prompt window. The status light next
to the Exposure icon should turn green.

View/Print Module Output
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A second menu will appear. Select “EPF Text View” to view a screen output like Figure
22. Choose “EPF Graphical View” to view a screen output like Figure 23.
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Figure 14. MEPAS Chronic Exposure Module —Air (“Pathways” tab)
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Figure 15. MEPAS Chronic Exposure Module —Air (“Deposition” tab)
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Figure 16. MEPAS Chronic Exposure Module — Exposure Controls
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Figure 17. MEPAS Chronic Exposure Module — Leach Rates (for “RDX”)
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Figure 18. MEPAS Chronic Exposure Module — Leach Rates (for “TNT”)
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Figure 19. MEPAS Chronic Exposure Module — RDX (“Constituent Parameters”)
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Figure 20. MEPAS Chronic Exposure Module — TNT (“Constituent Parameters”)
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Figure 21. MEPAS Chronic Exposure Module — Customize (“Resuspension” tab)
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Figure 22. Exposure Pathways Output (text view)
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Figure 23. Exposure Pathways Output screen (graphical view)

RECEPTOR INTAKE
General Info
A window titled “Object General Information” will appear. In the Label text box, type
“Receptor.” In “Select from Applicable Models,” choose “MEPAS 5.0 Receptor Intakes
Module” and click “Ok.” The status light next to the Receptor Intake icon should turn
red.

User Input
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A window titled “MEPAS Receptor Intake Module™ will appear. Fill it out according to
Figure 24.

Go to “Customize,” click the “Soil” tab, and fill it out according to Figure 25.

Then click “File” and choose “Save and Exit” and again click “File” and choose “Save
and Exit” to return to the work screen. The Receptor Intake icon’s status light will
change from red to yellow.

Run Model

The model runs in the background in a command prompt window. The status light next
to the Receptor icon should turn green.

View/Print Module Output

A second menu will appear. Select the “RIF Text View” to view a screen output like
Figure 26. Choose “RIF Graphical View” to view a screen output like Figure 27.
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“alue must be hetween 1 and 100 kg

Figure 24. MEPAS Receptor Intake Module screen
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Figure 25. MEPAS Receptor Intake Module screen — Customize (“Soil” tab)
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Viewing File (c:\FRAMES~2.Dexampled. rif) Section (rcp4)

File: | &:\FRAMES~2 D\exampled.if

File Cortets ] Module Description ]

Frint

Done

*File:  eWFRAMES ™2 Dhexarmpled. rif
* Section: rocpd
*Dater  11/29/2005 8:06:32 &M

1.
Receptor Intake File generated by MEPAS 4.0 intake module

1.
"chronic',"expd" i, 1.1, 2.
00 k", 0.0 km",

20, 50w,
"2.4 B-Trimitratoluen' 118367, 0, &1,
0.00 ", 30,00 "w", B,

1.."%ail","dermal", 'mgkg/day", noncarcinogenic',
2 55E-04,

1.."5ail","demal, "'mg kg day”, "carcinogenic”,
1.05E-04,

1. %0l "ingestion”,"'mg/kg/day", noncarcinogenic',
2 BEE-08,

1,50l ingestion", "mgka/day". carcinogenic”,
1.10E-0E,

1,50l inhalation,"mg/kgsday”’, noncarcinogenic”,
1.53E-05,

1.."5ail","inhalation”,"mg/kaday”, "carcinogenic™,
E.57E-0E,

2.00,"r",  30.00,"wr", B,
1.5l "dermal”, "'mgkg/day", noncarcinogenic”,
2.04E-04,

1 "Cail'! MHarrnal! e e add s e sncivnna e

Figure 26. Receptor Intake Output (Text View)
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= Receptor Intakes - Time Series

Chart  Prink  Save
Feport Details
Mumber of criteria [max 26); l_j
Criteria Selection #1 =

1 |Dataset exp3:Anr |
2 |Location [0, 0] km |
3 Age 20 to 50 |
4 | Constituent BDX |
5 |Measure noncarcinogenic - |
6 |[Umt mg/kg/day |
7 |Route ingestion |
g Pathwa Sail |
N —

10 |wr mg/kg/day s

i1 0 1.91E-07

12 |2 1.53E-07

13 4 1.15E-07

14 6 7.65E-DB

i 8 3.83E-08

16 |10 4 61E-12

17 12 0.0E+00

18 14 0.0E+00

19 16 0.0E+00

20 18 0.0E+00

21 20 0.0E+00

22 |22 0.0E+00

23 24 0.0E+00

24 26 0.0E+00

2h 28 0.0E+00

26 30 0.0E+00

27 |32 0.0E+00

28 M 0.0E+00 -

Figure 27. Receptor Intake Output (graphical view)

HEALTH IMPACTS
General Info
A window titled “Object General Information” will appear. In the Label text box, type
“Human_Health_Impacts.” In “Select from Applicable Models,” choose “MEPAS 5.0
Health Impacts Module” and click “Ok.” The status light next to the Health Impacts icon
should turn red.

User Input
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A window titled “MEPAS Human Health Impacts Module " will appear. Click on the
“Chemical” tab and ensure that the following is true in Figure 28.

Go to “File” and choose “Save and Exit” to return to the workspace screen. The Health
Impacts icon’s status light will change from red to yellow.

Run Model

The model runs in the background in a command prompt window. The status light next
to the Health Impacts icon should turn green.

View/Print Module Output

A second menu will appear (see Figure 29). Select the “HIF Text View” to view a screen
output like Figure 30. Choose “HIF Graphical View” to view a screen output like Figure
31. Using the fourth output option will create a screen output like Figure 32.

Selecting the “Summary of Risk/Hazard/Dose” output command will result in an output
screen like Figure 33.

|:] MEPAS Human Health Impacts Module - hei5
Eile [ Help
Chermical l

[*® Calculate lifetime cancer incidence - CHEMBISE.

X Calculate hazard indes - CHEMHI
Hazard guatient threshold limit - RFDLIM oo Ref 0

b ethod for inhalation impact analysiz - IMHALE

D aily Intake

I‘ Choose the method to be used to determine inhalation health impacts

Figure 28. MEPAS Human Health Impacts Module — Chemical
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9% Framewaork for Risk Analysis in Multimedia Environmental Systems

File Ste Customize GO.. Help
k3 N _ A
;_- i Temestrial Screening |

@ Eco Exposure & Risk

@ Eco Health Effects
g Eco Receptor Intake

Eco Tissue Concentra
g

(@ Fate & Transport
5 ai
B
. Aquifer
‘ Overland Flow
g sous
H Surface Water
. Vadose Zone
(@ Human Exposure & Risk
ﬁ Exposure Pathways
u Health Impacts

.g Receptor Intakes
(@ Reports

:@ RAGS
(@ System

! Sensitivity

< | >

File: c:\rames¥16_waramsv13files d\nu_ex4 gic Site: Site 1

Chronic_Air (usr2)

Receptor_Intakes [rcp:
Exposure_Pathways [exp3)

HIF Graphical View

HIF Population Yiewer

HIF Probabilty of Exceedence

HIF Text Vigw

Impacts by Exposure Pathwvay, Route and Age Graup
Impaks by Exposure Pathway and Rouke

Impaks by Target Organ and Age Group

Maximum Impacts by Target Organ and Age Group
Summary Views of Risk, Hazard and Dose

M3G Text View

Icon: Health_Impacts (hei5)

Conneck-Disconnect

General Info
User Input
Run Model

Rename
Delete

9/28/2005 7:56 AM

Figure 29. Health Impacts Output Menu

Viewing File (c:\FRAMES-~2.D\exampled. hif) Sec

on (heid)

File: | cAFRAMES ~2.D\exampled. hif

File Cortents ] Module D escription

ﬂ Prirt

Drone

“File:  c\FRAMES ™2 Dhexampled. hif
= Section: heid
“Date:  11/29/2005 B:07:43 Ak

1

1.
“chronic”,"expd", A0, 1,1, 2.1, 1,
"all sites",
"total body",

00" k",
20., 800",
"2 4 E-Trinitrotoluen","118367", 0, 51,

000 ", 30.00,"w", B,

1.."5oil","dermal”,"HI","noncarcinogenic',
255E+00,

1. 50", "dermal,"Risk"."carcinogenic”,
1.B3E-05,

1.."Soil","ingestion”,"HI" "noncarcinogenic”,
B12E-03,

1.."5ail","ingestion”,"Risk","carcinogenic",
3.30E-08,

1.."5oil","inkhalation”,"HI","noncarcinogenic”’,
0.00E-+00,

1.."50il","inhalation","Rizk",""carcinogenic'”,
0.00E+00,

200 ", 30.00,"w'", B,

Y S P L I | L P

0.0, km'",

H’ealth Impacts File generated by MEPAS 4.0 health impacts component

[21E

| £

Figure 30. Health Impacts Output (text view)




E&| Health Impacts - Time Series

Chart  Prink  Save
R eport Detailz
Murmber of criteria [max 25]; l_j
Criteria Selection #1 -]

1 expd-Air |
2 |Location [0, 0] km |
3 |Age 20 to 50 hd
4 | Constituent All Chemicals |
K |Measure HI |
6 Umnit noncarcinogenic _ |
7 |Route All |
g Pathway Al |
9 Organ Mot Available | .

10

11 mr noncarcinogenic

12 |0 2.968E+00

13 2 2.0594E+00

14 4 1.541E+00

15 b6 1.027E+00

16 8 5.156E-01

17 10 8.25E-D4

18 (12 0.0E+00

19 |14 0.0E+00

20 |16 0.0E+00

21 |18 0.0E+00

22 |20 0.0E+00

23 |22 0.0E+00

24 24 0.0E+00

25 |26 0.0E+00

26 |28 0.0E+00

27 |30 0.0E+00

28 |32 0.0E+00 -

Figure 31. Health Impacts Output (graphical view)
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[E] Health Impacts - Summary at One Time Point - Option; 1

Print  Save

D atazet |er3:.t’-‘«ir j Measure |HI [nonearcinogenic) j
Location |10, 0) km =l FRowe | =l
Age Group | J Pathuaay | J
Canstituent

Tirne Point [yr) |D ﬂ

Dataset Jexpma:Air

Location (0.0 km

Constituent RO

Time 0

Measure HI (noncarcinogenic)

Exposure Pathways  Exposure Routes Ages 20 to 50

Soil dermal 1.27E-02

Soil ingestion B.37E-05

Soil inhalation 0.0E+00

Figure 32. Health Impacts Summary, Option 1
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[ summa ry of Risks/Hazard/Dose E|

Print  Save
Dataset |eap A =l TineFaintny 10 [~
Location [[0. 00k | Cancer organ | ll sites |
Age Group |2D to 50 ﬂ
Constituent E zposure duration: 30 pr
[ Show Tatals Orly
Exposure Route and Pathway | HI Risk
RO summation for exp3:dir noncarcinogenic carcinogenic
at loeation [0, 0) km for ages 20 to 50 at time 0 [all zitez)
TOTAL 1.276E-02 1.809E-D6
darmal [tatal] 1.27E-02 1.8E-06
Soil 1.27E-02 1.8E-0E
ingestion [tatal) £.37E-05 9.02E-09
Soil B.37E-05 9.02E-09
inhalation [tatal) 0.0E+00 0.0E+00
Soil 0.0E+00 0.0E+00

Figure 33. Summary of Risks/Hazard/Dose

SENSITIVITY / UNCERTAINTY MODULE

General Info

A window titled “Object General Information” will appear. In the “Label” text box, type
“Sensitivity.” In “Select from Applicable Models,” choose “MEPAS Sensitiv-
ity/Uncertainty” and click “OKk.” The status light next to the Sensitivity/Uncertainty icon
should turn red.

User Input

A window titled “Sensitivity/Uncertainty Multimedia Modeling Module” will appear.
Two human receptor intake parameters are treated as uncertain for this example, soil ad-
herence factor and soil ingestion rate. Choose “Soil adherence factor for soil contact
events from Receptor” from the “Variable Description” list. In the Label text box to the
right of “Alias,” type “Soiladh” and click on “Add” (see Figure 34). Then choose “Soil
ingestion rate from Receptor” from the “Variable Description” list. In the Label text box
to the right of “Alias,” type “Soiling” and click on “Add” (see Figure 35).

Click on the “Parameters” tab and click on “Soiladh” in the “Alias” list at the left. In the
“Distribution” tab (under the “Parameters” tab), select “Normal”” from the dropdown box
to the right of “Type.” Fill in the information on the “Distribution” tab according to the
data shown in Figure 36. Now select “Soiling” from the “Alias” list and select “Uni-
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form” from the dropdown box to the right of “Type” on the “Distribution” tab. Fill in the
information on the “Distribution” tab according to the data shown in Figure 37.

Click on the “Outputs” tab and select “Human_Health_Impacts carcinogenic risk peak for
RDX (121824)” from the “Output Description” list. In the Label text box to the right of
“Alias,” type “RskPkRdx” and click on “Add” (see Figure 38). Select “Hu-
man_Health_Impacts carcinogenic risk peak for TNT(118967) * from the “Output De-
scription” list. In the Label text box, type “RskPkTnt” and click on “Add” (see Figure
39). Select “Human_Health_Impacts noncarcinogenic hazard index peak for
RDX(121824)” from the “Output Description” list. In the Label text box, type
“HiPkRdx” and click on “Add” (see Figure 40). Select “Human_Health_Impacts noncar-
cinogenic hazard index peak for TNT(118967)” from the “Output Description” list. In
the Label text box, type “HiPKTnt” and click on “Add” (see Figure 41). Type “10” in the
Label text box to the right of “Number of iterations” (see Figure 42). More iterations
may be required to more accurately define the output distribution.

Click “File” and choose “Save & EXxit” to return to the workspace screen. The Sensitiv-
ity/Uncertainty icon’s status light will change from red to yellow.

Run Model

A dialog will appear showing the progress for each of the iterations. The status light next
to the Sensitivity/Uncertainty icon should turn green after the iterations are completed.

View/Print Module Output
A second menu will appear. Select the “SUF Text View” to view a screen output like
Figure 42. Choose “SUF Graphical View — Cumulative Probability” to view a screen

output like Figure 43 (in Excel format). Select “SUF Graphical View — Probability of
Exceedence” to view a screen output like Figure 44 (in Excel format).
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Sensitivity/Uncertainty Multimedia Modeling Module - sen6

Fie Help
Variables T Parameters T Dutputs
Aliaz | | Delete |
Dezcrption  |Soill adherence factor for soil contact events from Receptor_Intakes(ropd)
Aligs Wariable Description

Duration of a swimming event from Receptor Intakes(rcy~
Time zpent in one hoating event from Receptor Intakes:
Duration of a shoreline exposure event from Receptor ]
Shoreline sediment ingestion rate from Receptor Intake
Thickness of skin layer, for dermal model=s from Recepl
50il adherence factor for =o0il contact ewvent=s from Red
S0il ingestion rate from Receptor Intakes(rcpd})
Thickness of measured soil contamination layer from Rs
Density of measured =o0il contamination layer from Recs
Terrestrial food, ingestion rate, leafy vegetables fri
Terrestrial food, ingestion rate, other vegetables fro+

Soiling

[ View Aliazed Varables

Figure 34. Sensitivity/Uncertainty Multimedia Modeling Module — “Variables” tab,
“Soiladh”
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Sensitivity/Uncertainty Multimedia Modeling Module - sen6

Fie Help
Variables T Parameters T Dutputs

Aliaz | | Delete |

Diescription | Soil ingestion rate from Receptor_lntakes(ropd]

Aligs Wariable Description
Duration of a swimming event from Receptor Intakes(rcy~
Time zpent in one hoating event from Receptor Intakes:
Duration of a shoreline exposure event from Receptor ]
Shoreline sediment ingestion rate from Receptor Intake
Thickness of skin layer, for dermal model=s from Recepl
50il adherence factor for =o0il contact ewvents from Red

So0il ingestion rate from Receptor Intakes(rcpd)
Thickness of measured soil contamination layer from Rs
Density of measured =o0il contamination layer from Recs
Terrestrial food, ingestion rate, leafy vegetables fri
Terrestrial food, ingestion rate, other vegetables fro+

[54]
Q
[=1
g

[ View Aliazed Varables

Figure 35. Sensitivity/Uncertainty Multimedia Modeling Module — “Variables” tab,
“Soiling”

32



Sensitivity/Uncertainty Multimedia Modeling Module - sen6

Fie Help

Warables

T Parameters

Aligs

Soiladh [modem”2]
Soiling [g/day)

|nput ¥ ariable Description

Outputs

|S ol adherence factor for soil contact events from Receptor_Intakes(rc

Distribution T

Comelations

I

Equation

Type | Marrnal

pper bound [linear)
Lower bound [linear)
dean

Standard dewiation

=

2.0

|mg.-"cm“2 j

|01

|mg.-"u:m“2 ﬂ

|mg.-"u:m“2 ﬂ

|mg.-"u:m“2 ﬂ

Figure 36. Sensitivity/Uncertainty Multimedia Modeling Module — “Parameters” tab,

“Soiladh”
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Sensitivity/Uncertainty Multimedia Modeling Module - sen6

Fie Help
Yariables I Parameters 1 Outputs

Aligs |nput ¥ ariable Description

Sailadh mﬁ!cm’? |S|:ui| ingestion rate from Aeceptor_Intakes(repd)
Distribution T Comelations T Equation
Type |Unifu:urm ﬂ
Upper bound (linear] ||:|_1 5 | g/day j
Lower bound (linear] ||:|_|:|5 |g.-"day ﬂ

Figure 37. Sensitivity/Uncertainty Multimedia Modeling Module — “Parameters” tab,
“Soiling”

34



Sensitivity/Uncertainty Multimedia Modeling Module - sen6

Fie Help

Yarnables T Pararmneters T Outputs

Random zeed value

1 _ et |
MNumber of iterations 10

Delete

Alias |

Dezcrption  |Health_Impacts(heib)] carcinogenic risk peak for ROE[121824)

Alias Qutput Description
RekPEKInt

| Health Impacts(heid} carcinogenic risk peak for 2,4.6 A
| Health Tmpacts(hei) carcinogenic risk average years :

| Health Impact={heid) carcinogenic risk at year(s) #{.:

| HE!alt-]l""IlTl:_laE!t-S{hE!iﬁ} carcinogenic risk peak for RDX{
| Health Tmpacts(hei) carcinogenic risk average years :
| Health Impacts(heid} carcinogenic risk at year(s) #{,:
|
|
|
|
|

HiPkTnt Health Impacts{hei3) noncarcinogenic hazard index pea
Health Impacts{heii) noncarcinogenic hazard index ave:
Health Impacts{heid} noncarcinogenic hazard index at ;
HiPkRdx Health Impacts{hei3) noncarcinogenic hazard index pea

Health Impacts{hei3) noncarcinogenic hazard index awe:
[ Wiew Aliazed Outputs

Figure 38. Sensitivity/Uncertainty Multimedia Modeling Module — “Output” tab,
“RskPkRdx”
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Sensitivity/Uncertainty Multimedia Modeling Module - senb

File Help
Variables T Parameters T Outputs
Fandom seed value 1
Murnber of iterations 10 Delete

Alias |

Descrption

BRskPERix

HiPFkTnt

HiPkRudx

Output Descrption

Health Impacts(hei’)
Health Impacts(hei%)
Health Impacts(hei’)
Health Impacts(hei%)
Health Impacts(hei’)
Health Impacts(hei%)
Health Impacts(hei’)
Health Impacts(hei%)
Health Impacts(hei’)
Health Impacts (hei’)

[ %iew Aliazed Outputs

Health_Impactz[heib] carcinogenic risk peak for 2.4 6-Trnitrotoluene [THT]118967)

carcinogenic
carcinogenic
carcinogenic
carcinogenic
carcinogenic

noncarcinogenic hazard index pea
noncarcinogenic hazard index awve:
noncarcinogenic hazard index at
noncarcinogenic hazard index pea
noncarcinogenic hazard index ave v

=k peak for 2.4, 6§
risk averaije years :
rizk at year(=) #({.
risk peak for BDXE({1
risk average years :
risk at year(s) #{,

Figure 39.
“RskPkTnt”

Sensitivity/Uncertainty
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Modeling Module — “Output” tab,



Sensitivity/Uncertainty Multimedia Modeling Module - senb

[ %iew Aliazed Outputs

File Help
Variables T Parameters T Outputs

Fandom seed value 1
MNumber of iterations 10 Delete
Alias |
Descrption  |Health_Impacts(heid) noncarcinogenic hazard index peak for RD[121824)
Aliaz Output Descrption
RskPkTnt | Health Impacts(hei’) carcinogenic risk peak for 2.4.6 ~

| Health Impacts(hei) carcinogenic risk average years :

| Health Tmpacts(hei5) carcinogenic risk at year(=s) #{ .
RskPkRdx | Health Impacts{hei’)} carcinogenic risk peak for RDX({1

| Health Impacts(heid) carcinogenic risk average years :

| Health Impacts(hei) carcinogenic risk at year(s) #{.
HiFkTnt | Health Impacts(hei’) noncarcinogenic hazard index pea

| Health Impacts (hei3) noncarcinogenic hazard index awve:

] Health Inpact=s{hei) noncarcinogenic hazard index at

| Health Impacts{hei’} noncarcinogenic hazard index pea

| Health Impacts (heid) noncarcinogenic hazard index awe: v

Figure 40.
“HiPkRdx”

Sensitivity/Uncertainty
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Sensitivity/Uncertainty Multimedia Modeling Module - senb

File Help
Variables T Parameters T Outputs

Fandom seed value 1

MNumber of iterations 10 Delete

Alias |

Descrption  |Health_Impacts[heid] noncarcinogenic hazard index peak for 2.4 6-Trinitiotoluene
[THTI1189E7)

Aliaz Output Descrption

R=kPEKTnt Health Impacts(hei5) carcinogenic risk peak for 2,.4,6
Health ITmpacts(hei’) carcinogenic ris=k average years :
Health Impacts(hei’) carcinogenic risk at year(s) #(.

RskPkRdx | Health Impacts{hei’)} carcinogenic risk peak for RDX({1

|

|

|

|

| Health Impacts(heid) carcinogenic risk average years :
| Health Inpacts(hei} carcinogenic risk at year(s) #{,
|
|
|
|
|

Health ITmpact=s(hei’) noncarcinogenic hazard index pea
Health Tmpacts(hei5) noncarcinogenic hazard index awve:
Health Impacts(hei5) noncarcinogenic hazard index at ;
Health Tmpacts(hei5) noncarcinogenic hazard index pea
Health Tmpacts(hei’) noncarcinogenic hazard index awve v

[ %iew Aliazed Outputs

HiPkRudx

Figure 41. Sensitivity/Uncertainty Multimedia Modeling Module — “Output” tab,
“HiPKTnt”
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Viewing File (c:\FRAMES~2.D\example4.suf) Section (senb)

File: | cAFRAMES~2 Dtenampled.suf | Print Done

File Contents ] Module Description

“File:  cWFRAMES~2 Dh\exampled. suf
* Section; senb
“Dater 11/29/2005 8:13:14 &AM

P

S enaitivitp/Uncertainty Maodule for FRAMES"

"Beta Test version"

24

"Sailadh","Soil adherence factor for soil contact events from repd [mg/em™2)"

"Sailing","S oil ingzstion rate from repd [g/daw]”

"RekPk Tt exp3ait."heib carcinogenic risk peak for 118367 (Risk]","wr"'

"AskPkRds exp3.air', heid carcinogenic risk peak for 121824 (Risk]", "y

"HiPk Tt exp3 4" "heid noncarcinogenic hazard index peak for 118967 (HI)". "

"HiPkR dx.exp3.Ai",. "heid noncarcinogenic hazard index peak for 121824 (HIT","wr'

10

"realizations","S olladh"."Sailing", 'FskPk Tt exp 340 carcinogenic risk peak time",""RskPkT nt.exp3.Air carcinogenic risk peak,
walue","RskPkRdx exp3 i carcinogenic risk peak time"',"RzkPkRdr. exp3.Air carcinogenic risk peak value™,"HiPkT nt.exp3.Air
noncarcinogenic hazard index peak time","HiPkT nt.exp3.Air noncarcinogenic hazard index peak value","HiPkRds.exp3.Air
noncarcinogenic hazard index peak time","HiPkR ds.exp3 A noncarcinogenic hazard index peak value"
1.".7351E-01","'7.2625E-02" 0.7.8177e-06,0,8.671e-07,0,1.21742,0,0.0061 327

2."8.2865E-01","1.1633E-01" 0.1 36765e-05,0,1.511e-06,0,2.1313,0,0.010743
3..2961E+00","9.7361E-02"",0,2.13639-05,0,2, 34 76e-06,0,3.31396,0,0.016624

4.9, 2863E-01","1.4365E-01" 0.1.53345e-05,0,1.696e-0E,0,2 3847.0,0.01 2083
5,"1.0402E+00","1.3951E-01",0,1.71918e-05,0,1,9052e-06,0,2. 6743,0,0.01 3478

E."8.4E35E-01","8.0475E-02" 0.1.39528e-05,0,1.5445e-06.0,2 16822,0,0.010903
7.6.9293E-01","5.9103E-02",0,1.14387Ve-05,0,1. 2607e-06,0,1, 77604,0,0.0083453

8.1.1297E+00","1.0328E 01" 0,1.86678e-05,0,2 0586e-06.0,2. 9008,0,0.01 4532
9" 1RATE LAY R PRIZEN M1 ANAdAa0s N2 1077a.0F 1 2 GRESD N0 0148053

Figure 42. “SUF Text View” Screen Output (text format)
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E) Fie Edt Vew [t Format Tooks Qoba RoboPOF Window Heb =%
DeEa SRY xR - @I &HE IS -0 -0 -D 7y EEEE S FE J-5-A-
il
Al =l = File

A 3 i b E @ H 3 L ™ ] [&] [F] =
1 [l 1o \FRAMES~Z Dasampled s |
T [Mudulr_ Sensiivty
3 |Dascriptior ki cartinagenic risk peak far 11RE67 (Risk)
4
5 |Reakzatior RskPkTra. RekPTnt. Cum. Prob Cum. Surn
6| 1 0} 7.02E06 0.040397 7.02E-D6
7 7 0] 1.14E05 0.119211 1.90ED5
L] 2 0| 1.37E05 0.200679 3.29ED5 het5 carcinogenic risk peak for 118967 (Risk)
2 b 0| 1.4ED5 0290257 4.B9EDS
10 4 0| 1.54C05 020556 6.20C05 12
b 5 0| 1.72E05 049199 7.95E-D5 :
12 B 0| 1.87ED5 DEOTSST 9.B1EDS
13 i 0 13ED5 0735458 0000117 1
i ] 0| 214ED5 DESTTI4 0000139
15 10 0| 23ELS ! 0.000182 - /
18] Eas
17| z ]/
18] ‘3
19 £ 06
1]
o £ /‘/
=2 =04
i : f/.
24
=5 | o2 .
r. | vp‘__o-"'/
4 0 : : .
E= ] OIS 0 i THE 0 (XK 11D
0|
Ell
a2
k]
bl
%
%
n
3
£
40
Fil ||
a2 el
WAk b Scing b RekPETnt exp3.Air corcinogunic [ RodMRde onpd 8 codrogeric. 0 HPETRE eup A oy |4 | | ]
Fuacdy

Figure 43. “SUF Graphic View - Cumulative Probability,” screen output of peak cancer
risk for TNT (Excel format)
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k1
)Pl Bl Yew et Format Tk Goba GoboPOF Window Hel

Al = = File

DEFdas By dRe - - - QI AN S -0,

-0 - B ryu EEIE S E J-»-A- 7

A 3 i o B [ F | ©
1 [l 1o \FRAMES~Z Dasampled s

ERETT it
3 Deceriptinn heifs cascinaqenic risk peak far 11867 (Rink)
4

5 |Reaszatior RekPKTr. RekPKTnt. Prob of exiRank

w

§

6| 1 0 702606 0.909091 10

7 7 0 1.14E05 0.018102 3

L] 2 0 137605 0727273 a het5 carcinogenic risk peak for 118967 (Risk)

2 b 0/ 1.4ED5 0636364 7

10 4 0] 1.54C05 D.545455 6 i

b 5 0] 1.72E05 D454545 5

12 B 0| 1.87ED5 0.383E3E 1 na .

13 9 0 18E0S 0272727 3 \_‘

i ] 0 214ED5 D1218318 2 1}
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Figure 44. “SUF Graphical View — Probability of Exceedence” screen output of peak

cancer risk for TNT (Excel format)
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