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Introduction

The U.S. Army Engineer Research and Development Center (ERDC) developed thee st
Assessment Modeling System (ARAMS™) to provide the Army with the capatoilgerform human
and ecologically based risk/hazard assessments associated with past praicturrent activities at
military installations. The intent of the system is to provide a platform frorohaa variety of assess-
ments can be performed. The system is envisioned to help a risk analyst vesualssessment from
source, through multiple environmental media (e.g., groundwater, surface water &nd), to sensi-
tive receptors of concern (e.g., humans and ecological endpoints).

ARAMS uses the Framework for Risk Analysis in Multimedia Environmerystieshs (FRAMES)
developed by the Pacific Northwest National Laboratory (PNNL) for linking chsp@bjects, such as
environmental fate/transport models, databases, spreadsheets, etc. FRAMES®deows-based soft-
ware platform that provides an interactive user interface and, more impgrspatifications to allow a
variety of DOS and Windows-based environmental codes to be integrated withiregfrsingwork.

This document is intended to serve as a tutorial for helping new users with thetepptita
ARAMS/FRAMES and the components within this system. This example does not inclutepthios
project planning and the use of associated tools under the “File” menu. These tools helpplaa tise
risk assessment, including development of the conceptual site model and the Rssofesg Guidelines
for Superfund (RAGS) Part D Table 1 for human health risk assessment. SeVgfdebievithin
ARAMS explain these tools.

Example Description

This case will use measured soil concentrations to calculate the human Heetthadfa receptor
directly exposed to the soil. The measured values will be entered into the FRABMES sging the
Soil Concentration File (SCF) Spreadsheet Imports module. FRAMES accedseads the spread-
sheet and creates a Soil Concentration File (SCF). These soil concentrdtibasused to estimate
health impacts to humans on or near the site for pathways such as air inhalation, s@mhinged soil
dermal contact. This case demonstrates the capability to enter SCFués traough a spreadsheet im-
port. The completed FRAMES working space for this example will look like Figuteeh wompleted.
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Figure 1. Object workspace for example application

Input Data

Double-click on “ARAMS” icon to open “ARAMS info and Disclaimerimdow and then select
“Accept” to continue

B

ARAMS.Ink

Choose FRAMES in the ARAMS toolbar to launch FRAMES. (Notehiff is the first time you
have used ARAMS, you will need to configure it for FRAMES by «élg “File,” then
“***Must Configure Path to FRAMES*** " and supplying the path to théui.exe’ file).

While ARAMS/FRAMES is running, click “File” from the FRAMES®enu and choose “New.”
A window titled “Global Input Data Open New” will appear (segufe 2). In the “File Name”
box enter the project name (e.g., “Ex2,” maximum of eight charadeds)lick “Open” (see
Figure 3).Do not name the “new file” “Example2” because it will write ove the existing



“Example2” file that was distributed with the tutorial. A window titled “Create New Site”
will appear. Next, type the project site name (e.g., “Site 1”) and click “OK’ Esgure 4).

Double-Click on theConstituent 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 theaeerks

“User Defined”
“Exposure Pathway's
“Receptor Intake”
“Health Impacts”

Click on and drag each icon to its respective position on the waeksgizonnect the Constituent
icon with the Source icons by holding down SHIFT, left-clicking on tbesBituent Icon, dragging the
cursor to the Source icon, and releasing the mouse button (Note: Toerém®line, repeat the steps
used to connect it. To remove an icon from the screen, rightasiidia menu will appear with different
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

FRAMES should now look something like Figure 1.

CONSTITUENT DATABASE MODULE

Right-click the Constituent icon and choose General Info (see Figuk&¥hen the General Info
screen opens, select “FRAMES Constituent Database Selectitmg ii$elect from applicable models”
text box (see Figure 6). Click OK at the bottom of the screeettwn to the work area. The status light
attached to the constituent icon will change from black to redhtRlgk on the constituent icon in the
main screen and choose User Input. The Constituent Selection sciegpewi(see Figure 7). The con-
stituents used in this case are Chromium Il and STRONTIUM-300lISo select the constituent from
the constituents list or use the Find option to search for it. @ieKAdd >>>" button to add the con-
stituent to the selected constituents list. Notice that the daughaduct of strontium 90, yttrium 90.
Progeny are also added and must be included with parents in FRAMEEIcK.“File” and choose
“Save and Exit” to return to the workspace screen. The Constitumris status light will change from
red to green.
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Figure 2. Opening a new file
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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 exémyple.
Names of object icorage in bold, italics, and underlined headinlyfenu itemgdisplayed by right-
clicking on the icon) are shown below the module in bold and indented to the right of the icon names.
Explanationsof 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, put in
“User Defined.” In “Select from Applicable Models,” choose “SCF Spreadsheet Im
ports” and click “Ok.” The status light next to the icon should turn red.
The user should first choose each module for each object before entering any data, thus,

enter the “General Info” on each remaining object and make a selection befotagele
the “User Input.” After selecting modules, User Input should be performed, and the
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modules run, starting with the modules at the upper end of the chain and working down
the chain.

User Input

A window titled “SCF Spreadsheet Import” will appear (see Figure 8). Click

“Browse...” and select “SCFImportTemplate.xIs” from its location on the disk. From

the drop-down menus, select “Chemicals,” “Site C Surface Contamination at gt Ca
bell and “Mean Concentration” for Use. Note that there are data for two sites éx-this
ample spreadsheet, and there are several concentration measures in the spthatishe
could have been used in the analysis besides the mean. Click “File,” and choose “Save
and Exit” to return to the workspace screen. The status light next to the Source Term
icon should turn yellow.

Run Model

The model runs in the background. The status light next to the Sournécba should
turn green.

View/Print Module output
A second menu will appear (see Figure 9). Select the “SCF Text View” to vieneens
output like Figure 10. Choose “SCF Graphical View” to view a screen output in Excel

format. A selection screen as shown in Figure 11will come up. Choose strontium 90 for
constituent to plot and click chart to produce the plot in Figure 12.

Figure 8. SCF Spreadsheet Import screen
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Figure 9. Selecting the Output display format
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Figure 10. SCF Text View — Soil Concentrations screen
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Figure 11. Graphical viewer selection screen
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Figure 12. Source Term Icon Output (Excel Format View)

EXPOSURE PATHWAYS

General Info
A window titled “Object General Information” will appear. In the Label text box, put in
“Exposure Pathways.” In “Select from Applicable Models,” choose “MEPAS 5.0 Expo-
sure 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 “Soil”
tab (see Figure 13) and ensure the following:

Exposure duration - EM-SMED =30 yr
In the “Pathways” tab (under the “Soil” tab), check the following:

Leafy vegetables, Other vegetables, Meat, Milk, Soil-Ingestion, Soil — Inhalation, Soil —
Dermal, Soil — External.

Selectuse only the initial soil concentration from the S@teler Soil Concentration Us-

age. This results in taking the observed soil concentration at the first timepdiodn-
sidering the fate of that concentration over time thence due to leaching and decay. Had
all soil concentration been used, the observed values would have been used without any
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consideration of soil fate processes. The latter is a perfectly valid apprbanlobser-
vations are available over time, so could have been selected in this exanmplaease
ured values are available over time.

Click the “Exposure Controls” tab and fill it out according to thedatFigure 14, or the
information below.

Time to start exposure computation —-EC-TEXPOS =0.0yr
Maximum time for reporting — EC-MAXTIM =10.0yr
Number of time points for evaluation - EC-NTIMES =10

Note that if the option df)se all time varying soil concentrations from the S@id been
selected, then the start time and maximum time for reporting should be selected to ca
ture the years in the spread sheet, i.e., 84 to 91.

Click the “Leach Rates” tab and fill it out according to theadatFigures 15 and 16, or
the information below.

Leach rate selection option = EC-LEACHOPTION = “User provided leach rate
constants”

Surface soil leach rate constant = “Chromium 111" in top dropdown box and 1.0ifa/yr
bottom boxes.

Surface soil leach rate constant = “STRONTIUM-90" and “YTTRIUM-90” ap drop-
down boxes and 1.0 1/yr in bottom boxes.

Click the “Constituent Parameters” tab and fill it out accordmthe data in Figures 17
and 18, or the information below. Note that some values are passeth&@onstituent
database whereas others, such as the value for chromium, must be entered.

Constituent = “Chromium IlI” and Parameters = “Half-Life in Surfacoil” in top box
and 100000 days in bottom boxes. Parameter = “Half-Life in Groundwater” (for food
holdup, after harvesting before consumption but in a closed system) set to da)S26
represent little or no decay.

Constituent = “STRONTIUM-90" and Parameters = “Half-Life in Surfageil” in top

box and 10600 days in bottom boxes.

Progeny = “YTTRIUM-90” and Parameters = “Half-Life in Surface Soil” in top box and
2.7 days in bottom boxes. The same values are set for half life in groendovaboth
strontium and yttrium.

The half-life values for the two radionuclides are pulled fromcirestituent database.
The half-life for chromium is user-specified to a relativielgh value to represent the ex-
pected limited or no degradation.

All default values are being used for the other parametersdinabe viewed under the

“Customize” menu. Then click “File,” and choose “Save and Exit” to returimetovork-
space screen. The Exposure Pathways icon’s status light will change from riéolito ye
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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
Choose “EPF Graphical View” to access the plot selection option screen shown & Figur

19. Note that the values change over time due to leaching and decay. Also note there are
options for plotting each constituent, pathway, and route.

Figure 13. MEPAS Chronic Exposure Module - Soll
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Figure 14. MEPAS Chronic Exposure Module — Exposure Controls

Figure 15. MEPAS Chronic Exposure Module — Leach Rates (Chromium IlI)
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Figure 16. MEPAS Chronic Exposure Module — Leach Rates (STRONTIUM-90)

Figure 17. MEPAS Chronic Exposure Module — Constituent Parameters (Chromium Il1)
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Figure 18 MEPAS Chronic Exposure Module — Constituent Parameters (STRONTIUM-90)
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Figure 19. Exposure Pathways Output selection Screen for Graphical View

RECEPTOR INTAKE
General Info
A window titled “Object General Information” will appear. In the Label text box, put in
“Receptor Intake.” In “Select from Applicable Models,” choose “MEPAS 5.0 Receptor

Intakes Module” and click “Ok.” The status light next to the Receptor Intake icondshoul
turn red.

21



User Input

A window titled “MEPAS Receptor Intake Module" will appear. Fill it out accordong
Figure 20. The parameters under the “Customize” menu are left at the defaudt value

Then click “File” and choose “Save and Exit” and again click “File” and choose=“Sav
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. Choose “RIF Graphical View” to view a plotting smtecti
screen shown in Figure 21. There are lots of combo options for creating plots. By

changing the number of criteria, one can select the number of plots to place in a spread-
sheet.

Figure 20. MEPAS Receptor Intake Module Screen
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Figure 21. Receptor Intake Output Selection Screen for Graphical View

HEALTH IMPACTS
General Info
A window titled “Object General Information” will appear. In the Label text box, type
“Health Impacts.” In “Select from Applicable Models,” choose “MEPAS 5.0 Health |

pacts 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 22.

Click on “Radionuclide” tab and ensure that the following default selections and values
are true in Figure 23.

Go to “File” and choose “Save and Exit” to return to the workspeen. 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
Right click the Health Impacts icon and seledigw/Print Module Outpttand select
“HIF Graphical Viewl to view a selection screen like Figure 24. As before, there are

lots of options for selecting output to be plotted.

Next select underVfiew/Print Module Outpttthe “HIF Summary Views of Risk, Hazard
and Dosé output option to generate an output screen like Figure 25.

Figure 22. MEPAS Human Health Impacts Module — Chemical

24



Figure 23. MEPAS Human Health Impacts Module — Radionuclide
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Figure 24. Health impacts output selection screen for graphical view
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Figure 25. Summary of Risks/Hazard/Dose screen
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