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Introduction

The U.S. Army Engineer Research and Development Center (ERDC) developed the Adaptive 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 assess-
ments 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 sensi-
tive 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 de-
posited 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
specified, such as from output from a model) deposition rates to begin the assessment. Human health ef-
fects will be calculated for on-site exposure to the soil deposits.

The exposure routes for this scenario are considered to be soil inhalation (from suspension, i.e., fu-
gitive dust), soil incidental ingestion, and soil dermal contact. Groundwater and surface water contami-
nation are not concerns for this site. The following FRAMES objects are required for this application:
User Defined, Human Exposure Pathways, Human Receptor Intake, and Human Health Impacts. Addi-
tionally, the Sensitivity/Uncertainty Module is included to assess the outcome due to uncertainty in two
human receptor parameters. The User Defined object is used with the ATO Air module to enter the
known deposition 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 pro-
ject name (e.g., “Ex4,” maximum of eight characters) and click “Open” (see Figure 3). Do not
name the “new file”’ “Example4’’ 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 (e.g., “Site 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 — User Defined (already done)
Constituent — Exposure Pathways
Constituent — Receptor Intake

Constituent — Health Impacts

User Defined — Exposure Pathways
Exposure Pathways — Receptor Intake

Receptor Intake — Health Impacts

Receptor Intake — Sensitivity/Uncertainty
Health Impacts — Sensitivity/Uncertainty

FRAMES should now look something like Figure 1. Note that the reason that only Receptor Intake and
Health Impact are connected to Sensitivity is because we are only considered two parameters with the
Receptor Intake module as uncertain, and we will sample the probabilistic output for the Health Impacts
module. However, we could have treated other parameters within other modules as uncertain and sam-
pled other output; in such cases, other connections would have been required.

CONSTITUENT DATABASE MODULE

Right-click the Constituent icon and choose General Info (see Figure 5). When the General Info
screen opens, select “ARAMS-DOD Range Constituent Database” in the “Select from applicable mod-
els” 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 constitu-
ents list or use the Search 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.



-Framework for Risk Analysis in Multimedia Environmental Systems - |D|ﬂ
File Site Customize G0, Help

Cpen [\ls

Close

Save
SavE A5

Brint. .. Chrl P
Refetences
Praject Description

c:laramsproiframesySiexamplel , gid
c:haramsprgiframesySiexamplez, gid
c:haramsprgiframeswSlexamples. gid
c:laramsprgiframesySlexamples, gid

Refresh Module Descriptions
Exit

--------- Ternestial Benchmark

--------- Ternestnal Orgamsm £

--------- ; P i Termrestrial Screening

(@ Eco Exposure & Risk

@ Eco Health Effects

--------- ':*.;2\ Eco Receptor Intake

Cm =
4 |

File: _gid | Site: lcon: [) 371672004 2:58 PH 4

Figure 2. Opening a new file

Lock irr: IE}Frames\-"E j = =5 EE-

[EDP.DSDDCS

i] examplel.gid
ﬂ examplez. gid
ﬂ exampled, gid
ﬂ examplet,gid
ﬂ examples, gid

File name: || j Open I
Files of type: | Global Input Data [*.gid] | Cancel /l
o

Figure 3. Global Input Data Open New (new file window)




=
Site name

Figure 4. Create New Site screen (Input “Site name” box)

Health_Impacts [hei22]

Connect-Disconnect
General Info
User Input

§ Database

res
I&ﬁi Aquatic Benchmarks ceptor_Intakes [1cp21)

¥
H : Aquatic Organism Se
o Biota-Sediment Accy
— % Constituent

=
- ﬁ Tenestrial Benchmal
ﬁ Tenestrial Organism i

Rename Exposure_Pathways [exp20]
Delete

View/Print User Input

Tenestrial Screening

, +
B Eco Exposure & Risk Known Air deposition (usr19)

@ Eco Health Effects Sensitivity [sen23)

g Eco Receptor Intake
i
it

| Eco Tissue Concent

§F Fate & Transport

i g‘s‘% Air

o . Aquifer

| Overland Flow

& | = | >
File: c:\frames17\nu_ex4_gid ! Site: Site 1 ‘ Icon: Constituent [con18) 972472008 10:52 AM

Figure 5. Workspace screen (Right-click on the Constituent icon)



Object General Information

Select from Applicable Models

E azting coordinate ’70 km Claszsz | J
Marthing coordinate ,70 km Group | J
Elevation ’70 km Obiject 1d |
User Label |E0nstituent Previous Model |

Model Description

onstituet Databaze e ection
GENII Radionuclide Database Selection
RAIS Constituent D atabaze S election

Mon-applicable Models

MODULE LERSION

1.2

MODULE DESCRIPTION .

ARAMS-000 Range Constituent Databaze

This module allows the wser to select constituents
of concern for military ranges. The database alzo
provides kew .

const ituent propert ires for other modules.

See documentation.

MODULE REFEREMCES

ther related sites:

UALID COMMECT IONS

Ualid Input Reads

Ua l id Output Writes

SVSTEH REQU I REHENTS

Operating WIN 95 - HP
Processor: Fentium
BAM Memory: Minimum 16l
Disk Space: Hinimum SHB free disk space
PDINT oF CDNTHCT .
Company U.S.Army Engineer Research and
DeUelopment Center
Rout i Enwironmental Laboratory. EF-U
Contact Mamez Dr. Mansour Zakikhan
Mailina Address: 3989 Halls Ferry Rd.
Ok Lancel

Figure 6. Object General Information screen

FRAMES Constituent Database Editor

File Tools Help

‘Select Constituents of Concern:

Available Constituent Groupings
" Chemicals

" Radionuclides

Edit Constituent Properties

[

Available  (191)

* Classification | Chemical Class

Select Constituents for Analysis

LJ |AII Constituents

|

Search Next |

[~ Show CASID

(1,2-dichloroethyl) benzene

1,2 4-Trimethylbenzene
1,2-Dichlorethane
1,2-Dichloro-3-methylbenzene
1,2-Dichloroethene (cis)
1,2-Dichloroethene (cis/trans MIXTURE)
1,3,5-Trimethylbenzene (MESITYLENE)
1,3,5-Trinitrobenzene

1,3-Butadiene

1,3-Dinitrobenzene

1,4-Di-p-toluidinoanthraquinone (PTA) Green
1-[(2-methoxyphenyl}azo]-2-Naphthalenol
1-Butanol

1-Butene

1-Chloro-2-methylbenzene

1-(Methylamino)anthraquinone (Disperse Rec

1,4-Diamino-2,3-dihydroanthraquinone (DDA)

fad 2,4,6-Trinitrotoluene (TNT)

RDX

arams_dod.mdb

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
“Known Air Deposition.” In “Select from Applicable Models,” choose “ATO Air Mod-
ule” and click “Ok.” The status light next to the User Defined icon should turn red.

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

A window titled “Object General Information” will appear. In “Select from Applicable
Models,” choose “MEPAS 5.0 Exposure Pathways 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 = 100.0 yr

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 con-
stituent database. For each constituent in the “Constituent” dropdown box, there is a
dropdown 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.
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View/Print Module Output

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. Note there
are combo options that can be chosen to generate various outputs and plots.
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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 “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.

19



User Input

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. Note
there are combo options that can be chosen to generate various outputs and plots.

Ej MEPAS Receptor Intake Module - rcp21 ['-_”E|F§|
File Reference Customize Help -
Body weight of individual - IC-BODYWT | |7|:||kg j Ref: 37
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Ground water ingestion rate -- [G-UDWGEW | 1.4 | L/day j Ref: 39
Surface water ingestion rate - [w-UDWwWSw | 1_4| L/day j Ref: 39
Age lower bound for individual - IC-TAGET | 2|:||_.r.r ﬂ Ref: 37
Age upper bound far individual - [C-TAGEZ | 5|:||_.r.r ﬂ Ref: 37
b ethod faor inhalation impact analyziz - HE-INHAL |Dail_l,l Intake j
|| “alue must be between 1 and 100 kg

Figure 24. MEPAS Receptor Intake Module screen
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E| MEPAS 4.0 Receptor Intake Module Customization - rcp4

File Reference Help

[ Domestic ze T Swirnming T Boating
[ Air Expozure T External Ground Doze T Temestnal Food
Shoreline T Soil T Aguatic Food

Thickness of skin layer, for dermal models - 1IC-5KINL 0,001 |cm j Ref: 11

Area of skin exposed during sol contact events - | 5|:||:||:|| o2 j Ref: 12

Ko adlerancs fastor for sai contact svent Ref: 11
oil adherence factor for g0l contact events - 1 —— ef:
ICADHFAC | mo/on’ </
Frequency of zoil dermal contact events - [C-EVSOIL 1 ewlday Ref: 9
Annual frequency factor for sail dermal contact - 1 Ref: &
IC-FREOSLDER
Sail ingestion rate - IC-US0IL | UUElg.-"day j Ref: 12
Annual frequency factor for zoil ingestion - 1 Ref: &
IC-FREQSLIMNG
Thickness of meazured soil contamination layer - | E|j|||m ﬂ Ref: 9
Doty o d soi ination | Ref. 9
enzity of meazured ol contamination layer - 15 ~3 | Rek
IC-RHOMS | jarem3 <

| “Yalue must be between 0 and 5 m

Figure 25. MEPAS Receptor Intake Module screen — Customize (“Soil” tab)

[Z] Viewing File (c:\frames17\n u_ex4.rif) Section (rcp21) EIE|FE|

File: | c:hrames17hnu_esd.iif j Frint ‘ Daone ‘

File Contents ] Module Description

“File:  eMrames17nu_exd.rif
* Sechon: ropl
“Dater 94242008 11:29:46 AM

1.
Fieceptor Intake File generated by MEPAS 4.0 intake module

1.
“chronic',exp20" S, 1,1, 2]
0.0 %km", 00 km",
20, 500, "w",
"2 4 B-Trinitrotoluen',"118967", 0, &1,
0,00, 30000, ", B,
1.."Sol","dermal”,""mgskgdday”, "noncarcinogenic'”,
2.55E-04,
1.."Sol","dermal”,"mgfkgdday” "carcinogenic',
1.09E-04,
1.."Sal", " ingestion”,""mgfkgdday”. noncarcinogenic',
2.5EE-06,
1.."Sal","ingestion","mgka/day”, carcinogenic,
1.10E-06,
1.."Sal","inhalation,"ma-/kg/day”,"honcarcinagenic”,
1.17E-05,
1.."Sail","inhalation,"ma-kg/day","carcinagenic”’,
4.99E-06,
2.00, ", 30000, B,
1.."Sail","dermal"."ma/kg/day". "noncarcinogenic',
2 04E-04,

1 "Sail' MHarraal! Mraa deaddan!! Yearcinananin!!

Figure 26. Receptor Intake Output (Text View)
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[5| Receptor Intakes - Time Series

Chart  Print  Save
Feport Details
Mumber of criteria [max 25); l_j
Criteria Selection #1 =

1 | Dataset exp3-Anr |
2 |Location ([0, 0] km |
3 Age 20 to 50 |
4 | Constituent BD |
5 |Measure  noncarcinogenic - |
6 Umt mgfkg/day |
7 Route ingesztion |
g Pathwa Sal |
)

10 |pr mgfkg/day ]

11 |0 1.ME-07

12 |2 1.53E-07

13 4 1.15E-07

14 & 7¥.65E-D8

15 |8 J.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 2 0.0E+00

24 26 0.0E+00

25 |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 “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.
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User Input

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. Note there are combo options that can be chosen to generate various outputs and
plots.

Selecting the output option for “HIF by Exposure Pathway, Route, and Age” 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
File £ Help
Chemical l

[® Caloulate lfetime cancer incidence - CHEMBISE
[X Calculate hazard index - CHERMHI
Hazard quatient threshold limit - RFOLIM np Ref 0

tethod far inhalation impact analyziz - INHALE

Choose the method to be used to determine inhalation health impacts

Figure 28. MEPAS Human Health Impacts Module — Chemical

23



#“ Framework for Risk Analysis in Multimedia Environmental Systems

Connect-Disconnect

General Info
User Input
Run Model

B Database

Rename
Delete

| g |
» & Aquatic Benchmarks

- :ﬂ Aquatic Diganism Se
- % Biota-Sediment Acct

i % Constituent

ﬁ Tenestial Benchmar
ﬁ Terestrial Drganism

* .
gy Tomestiel Scresning

z Z View/Print User Input
HIF Graphical View fPrint Module Cutput >
HIF Population Viewer
HIF Probability of Exceedence
HIF Text View
HIF by Expaosure Pathway, Route and Age Group
HIF by Exposure Pathway and Route
HIF by Target Organ and Age Group
HIF Maximum Impacts by Target Organ and Age Group
HIF Summary Views of Risk, Hazard and Dose

. MSG Text View
B Eco Exposure & Risk Known Air deposition (us

. @ Eco Health Effects vity (sen23)
- g Eco Receptor Intake
. ﬁ Eco Tissue Concent

B7 Fate & Transport
-

&
- ‘ Overland Flow

< | T
File: c:\frames17\nu_exd.gid

11:33 AM

| site: Site 1 | Icon: Health_Impacts (hei22] 9/24/2008

Figure 29. Health Impacts Output Menu

Viewing File (

File:  [coftames17snu_end. hi ~ Pint | Done |
File Contents | Module Description
A
*File:  c:Mrames17hnu_exd. hif et
* Section: hei22
*Dater  9/24/2008 11:34:21 AM
1.
Health Impactz File generated by MEPAS 4.0 health impacts component
1.
“chromic!,"esp 20" i, 1,1,2.1,1)
"all sites",
"total body',
0.0 km",  0.07%km",
2. BBE+00,
1.."5ail" "dermal”,"Risk","carcinogenic”,
1.63E-08,
1.."Sail" Mingestion'."HI","noncarcinogenic™,
512E-03,
1.."5ail" Mingestion","Risk","carcinogenic”,
3.30E-08,
1.."5ail" Minhalation."HI" ""noncarcinogenic',
0.00E+00,
1.."5ail" Minhalation” " 'Rizk","carcinogenic',
(0.00E+00,
2.00 ", 3000w, B, 3z
1 il Mdarmal THIT thane arminananin'! o

Figure 30. Health Impacts Output (text view)
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2| Health Impacts - Time Series

Chart  Print  Save
Feport Details
Mumber of criteria [max 25); l_j
Criteria Selection #1

1 exp3-Anr |
2 |Location ([0, 0] km |
3 Age 20 to 50 |
4 | Constituent All Chemicals |
5 | Measzure HI |
6 Umt noncarcinogenic - |
7 Route All |
g Pathway Al |
9 Organ Mot Available |

10

11 |mr noncarcinogenc

12 |0 2.568E +00

13 |2 2.054E +00

14 4 1.541E+00

15 |6 1.027E+00D

16 |8 5.156E-01

17 (10 8.25E-04

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 2 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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=] Health Impacts - Summary at One Time Point - Option 1
Print  Save
D atazet |e:<|:3:Air ﬂ Measure |H| [honcarcinogenic) ﬂ
Location |[D» 0] km ﬂ Route | J
Age Group | J Pathway | J
Caonstituent
Time Paint [ur) |D ﬂ
Dataset |exp i
Location (0. 0) krn
Constituent RO~
Time i}
Measure Hl {noncarcinogenic)

Exposure Pathways  Exposure Routes

Ages 2010 50

Sail dermal 1.27E-02
Soil ingestion 6.37E-05
Soil inhalation 0.0E+00

Figure 32. Health Impacts Summary, Option 1

] Summa ry of Risks/Hazard/Dose

Print  Save
Dataset | expdAir j
Loaticr | [0, 01 km ﬂ
g Ermp |201050 =
Constituent

[ Show Tatals Only

Time Point [y} |0

Cancer organ |a|| sites

Esposure duration: 30 yr

Exposure Route and Pathway

| HI

RO summation for expa:aAir
at location [0, 0 km for ages 20 to 50 at time 0

TOTAL

dermal [tokal]
Sail

ingestion [total]
Sail

inhalation [total)
Sail

noncarcinogenic

1.276E-02

1.27E-02
1.27E-02

6.3VE-05
B.3VE-05

0.0E+00
0.0E+00

Risk.
carcinogenic
[all sitez]

1.8039E-06

1.8E-06
1.8E-06

9.02E-03
9.02E-09

0.0E+00
0.0E+00

Figure 33. Summary of Risks/Hazard/Dose
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SENsITIVITY / UNCERTAINTY MODULE

General Info

A window titled “Object General Information” will appear. In “Select from Applicable
Models,” choose “MEPAS Sensitivity/Uncertainty” and click “Ok.” The status light
next to the Sensitivity/Uncertainty icon should turn red.

User Input

A dialog will come up requesting the user to “select constituents for analysis.” Select
both TNT and RDX and click “continue.” A window titled “Sensitivity/Uncertainty
Multimedia Modeling Module” will appear. Two human receptor intake parameters are
treated as uncertain for this example, soil adherence factor and soil ingestion rate. A
screen like that shown in Figure 34 will come up. Note the variables tree to the left of
the screen. There are three main parts to this tree: Alias Input Variables, Alias Output
Variables, and Distributions/Correlations. Click the “Receptor_Intake” item under Alias
Input Variables. This will show all input variables for that module. Find the two that
will be treated as uncertain, click onto each, and give it a name within the “Alias” text
box (“Soiladh” for soil adherence factor and “Soiling” for soil ingestion rate). The
screen should then look like Figure 34.

Next click “Distributions/Correlations” on the tree in the left hand panel. A screen will
appear like shown in Figure 35. The distributions and their parameters should be set for
each of the two uncertain variables as shown in Figures 35 and 36. Click onto the vari-
ables under “Alias” variables to set parameters for each variable. The random seed value
and number of iterations should also be set. The number of iterations was set to 10 for
illustration purposes. A greater number of iterations are required to more accurately de-
fine the output distribution. Note that the Monte Carlo execution can be delayed to start
later in the event it may tie up the computer for some extended length of time.

Next click “Alias Output Watches” on the tree in the left hand panel. A screen will ap-

pear like shown in Figure 37. Choose “Summed carcinogenic risk peak™ and “Summed

noncarcinogenic hazard index peak” for outputs to sample. There are the combined risk
and HI for both constituents and for all pathways and routes.

Click “File” and choose “Save & Exit” 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.
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View/Print Module Output

A second menu will appear. Select the “SUF Graphical View — Probability of Ex-
ceedence” to view a screen output like Figure 38 (in Excel format).

[~] Sen sitivity/Uncertainty Multimedia Modeling Module - sen23
Eile
Alias Input Variablez

Help
Receptor_|ntakes(rcp2l]

[ iew Aliased Inputs

[hei22)
Alizs Dutput W atehes Aliaz | Ref 0
¥ Receptor_lntakeslrep21) o
& Health_Impactsiheiz?) Deseizlon
total bady
al sites Alias Yanable Descrption
2AB-Trivitrotoluene [TNT]118367) Duration of a shoreline exposure event ~
Sol Shoreline sediment ingestion rate
e HDX[121824]_ Thickness of skin layer, for dermal models
Distributiorss/ Conslations Sciladh S0il adherence factor for soil contact events
Soiling S50il ingestion rate

Thickness of measured so0il contamination layer
Density of measured soil contamination layer
Terrestrial food, ingestion rate, leafy wvegetables
Terrestrial food, ingestion rate, other wvegetables
Terrestrial food, ingestion rate, meat
Terrestrial food, ingestion rate, milk

Mmatic food, ingestion rate, finned fish

Auatic food, ingestion rate, shell fish b

Figure 34. Sensitivity/Uncertainty Multimedia Modeling Module — “Alias Input Vari-
ables” selection

] Sensitivity/Uncertainty Multimedia Modeling Module - sen23
File E:
Aliaz Input ¥ ariables

#-Receptor_Intakes(rcp21]

Help

Distributions/Correlations

Health_|Impacts(hei22]
Aliaz Output \Watches
#-Receptor_Intakes(rcp21]
#- Health_lmpacts[hei22)
=1 1

Random seed value

Mumber of iterations

Al

£

h [
Sailing [g/day]

1 Ret 0 I Delay Run Until
10 Ref 0 :00 hrs
Distributi 1 Conelations | Equation
Soil adherence factor for soil contact events
Type |N0rmal j Ref: 0
Upper bound [linear) 2.0 [mgfem™ -
Lower bound (linear] 0.1 [mgcm™ =
ieat 1.0 [mg/em™ =
Standard deviation 0.3 [mgfem™ -

Figure 35. Sensitivity/Uncertainty Multimedia Modeling Module — setting distribution

for “Soiladh”
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Sensitivity/Uncertainty Multimedia Modeling Module - sen23
File Reference Help

Alias Input ' aniables Digtributions/Correl ations
& Receptor_|ntakes(rop2l) . .
Rand d val Ref. 0 [ Delay Run Until
Health_Impactsiheiz?) andom seed value 1 Re elay Rur Unti

Alias Output \Watches Humber of iterations 10 Rek 0O l_ 00 hrs
#- Receptor_Intakes(rcp21) Alias

& Health_|mpacts[hei2 2]

Distributions/Conelations Soiladh mﬁa’cm 2 Distributi 1 Conelations | Equation

Soil ingestion rate

Type |Unif0rm j Ref: 0
Upper bound [linear] 015 |gtday
Lower bound [linear) 005 |giday

Figure 36. Sensitivity/Uncertainty Multimedia Modeling Module — setting distribution
for “Soiling”

Sensitivity/Uncertainty Multimedia Modeling Module - sen23
File Reference Help
Aliaz Input Yariables Health_Impacts[hei22]

#- Receptor_lntakes(rcp21]
Health_Impacts(hei22]

Aliaz Output Watches Alias | Ref: 0
#- Receptor_|ntakes(rop2) -
- Health_Impacts(hei22) Dl

Digtributions/Cornelations

Aliaz Output Description

all sites Summed cancer plus severe hereditary effe s
Summed cancer plus severe hereditary effects peak
Summed cancer plus severe hereditary effects averag
Summed cancer plus severe hereditary effects at yea:
Summed carcinogenic risk peak

Summed carcinogenic risk average years # to #
carcinogenic risk at year(s) #(,%...)

Summed noncarcinogenic hazard index peak

Summed noncarcinogenic hazard index average years #
Summed noncarcinogenic hazard index at year(s) #(.#
5%0il dermal carcinogenic risk peak for 2,4,6-Trinit:
50il dermal carcinogenic risk average years § to #
S0il dermal carcinogenic risk at year(s) #(.#...) O™

SumPERisk

SumPEHI

it

Figure 37. Sensitivity/Uncertainty Multimedia Modeling Module — “Output Watches”
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B Microsoft Excel - Book1

E@_]He Edit WView Insert Format Tools Data Window Help Adobe PDF
NESEHR S SR E s F 9 o8 82 ms e 2o
L 2a Al e |21 B 5 v : Bik S pmacmf=ssAd ]

d Rey

-0 -|B I U|= = RS s ,'&'A'!
= A

B [ ¢ T o [T E [T F [e6 T ®H T 7 [ o A L T M [ NTo0T3
| 1 [File: c:\frames 17\nu_ex4 suf =
| 2 |Module:  Sensitivity
| 3 |Descriptior hei22 Summed carcinogenic risk peak, Age Group 1 {carcinogenic) I _l
4
I Realizatior SumPkRis SumPkRis Prob of exiRank
| 6 | 1 0 868E-06 0909091 10
] 7 0 1.27E-05 0.818182 9 ) )
8] 2 0 152E.05 0727273 8 hei22 Summed carcinogenic risk peak, Age Group 1 {carcinogenic)
L] 6 0 1.55E-05 0.636364 7
| 10| 4 0 1.71E-05) 0.545455 6 1
[ 11] 5 0 191E-05| 0454545 5 =
[12] 8 0 2.07E-05 0.363636 4 0.9
13| 9 0 2 11E-05 0272727 3 i \
| 14 | 3 0 237E-05 0.181818 2 8 \
115 | 10 0 255E-05 0.090909 1 g 07
16 X \
= @
17 g 06
K = e
[ 19] 508 \\
120 £ 04
[21] H R
[22] 203
23] E e
[24] g2 N
25
Ed " )
| 27 | 0 T T T T T
% 0 0.000005 0.00001 0.000015 0.00002 0.000025 000003
El 2
4« » nf\ Soiadh £ Soiing % SumPkRisk.exp20.Air { SumPKHLexp20.Arr / [< =]

Ready

Figure 38. “SUF Graphical View — Probability of Exceedence” screen output of
summed carcinogenic risk peak (Excel format)
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