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What is the purpose of the FRAMES 1.5 Tutorial?

OVERVIEW

This tutorial describes how to start using the FRAMES software. The user will gain a more
complete understanding of how to use FRAMES by building an example case. Step-by-step
instructions to build a case are given starting with a case scenario and ending with viewing results.

FRAMES 1.5 Tutorial Features

Y
2)
3)
4)
S)

6)
7)

To view the previous page, click on the ( <|) button.

To view the next page, click on the ( >|) button.

To end the tutorial and return to the main FRAMES page, click on the ( >||) button

To return to the Tutorial Table of Contents, click on the ( |4|) button.

Underlined words throughout the tutorial will take you to the reference section. To return to
the tutorial after browsing through the reference section, simply hit the ESC button on your

keyboard.

If the navigation buttons below are grayed out (

), it means that it has been disabled.

The navigational bar at the bottom of the page indicates the progress of the user through a

specific section.

4 «
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INTRODUCTION

Tutorial Introduction

Every contaminated site has a story behind the scenes, containing explanations and descriptions of the
location and exposure pathways. This is the story for the scenario used in the FRAMES 1.5 Tutorial.
The data used to fill in this example scenario is consistent with the story told below. After completing
this test scenario, you should be able to start with your own site and run a scenario. Step by step
instructions are included throughout Getting Started. Read the following scenario and follow the
instructions to create your own scenario.

The “story” behind the scenario

Beginning in November of 1995, a manufacturing company deposited its radioactive and
nonradioactive by-products onto the ground in a 10’ x 10’ area. The deposit is not covered. The
waste represents the only waste unit at the facility. The site is near the Green Stone River. The Site
was ordered closed by the U.S. Environmental Protection Agency. Constituents of concern include
antimony, strontium 90, and trichloroethylene.

While the site was still active, mechanical traffic and poor management practices resulted in a
considerable amount of wind-blown particulate matter to be transported from the site. Over the years,
the residential soil of the nearby town of Fieldview became contaminated. Residential soil samples
have been taken.

Samples have also been taken of the site sediments. The river is used for drinking water, irrigation
and stock/feed water for livestock. Also, fishing and swimming occur on this stretch of the river.
The local population consumes aquatic life from the river, and locally grown crops and livestock.

|<| 4' Introduction >| >||
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INTRODUCTION

. . . the “story” continued

There 1s an intake structure downstream where the contaminants enter the river; this structure is used to
supply feed/stock water and irrigation water to two nearby agricultural farms: one in Bend County and
one in Blue County. Inorganics were not sampled for in the river, but organics were sampled for.
Measured concentrations of carbon tetrachloride have been detected five miles downstream from the
facility.

Contaminants have been measured in the local groundwater in the local groundwater system. Several
private and municipal wells use the groundwater from the same aquifer; however, most of the wells are
located significantly up gradient from the landfill, are uncontaminated, and do not change the
groundwater flow system when pumping. One pumping well though is located down gradient of the
waste site, and is contaminated with low levels of constituents. This well is currently being used as a
municipal drinking water well for the town of Fieldview. Besides contaminating the pumping well, the
contaminated groundwater also recharges to the Green Stone River.

On hot days, local residents have complained of pungent odors, suggesting volatilization of chemicals;
three of the chemicals of concern can volatilize. The area is heavily agricultural and dry deposition of
contaminants on plants and consumption by humans is possible. It is also possible for plants to uptake
residual chemicals from the soil. All records and information pertaining to the site, including maps,

photographs, and sampling result summaries are stored at the County Health Department in Fieldview.

The following tutorial will demonstrate how to use this documented information to conduct an
analysis in FRAMES 1.5.

|<| 4' Introduction >| >||
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Creating a new *.gid file

CREATING A NEW
SCENARIO

The following steps used for this tutorial will be the similar to every case, but the icons and data used will vary from case to case.

1)

2)
3)
4)

5)

6)

After opening FRAMES, the Main Screen will appear, characterized by a gray background. To begin a new FRAMES case, a
GID file must be opened. A GID (Global Input Data) file is simply the file extension used for the user input file in FRAMES.
This can be an already existing file or a new file. In this scenario, we will create a new file.

Click on the File menu at the top left hand corner of the screen, and choose ‘New.’

A window will appear, prompting you to save this new file under a specific folder and file name.

For this scenario, select an appropriate folder, and type in “Case01” as the file name. The file name should be no longer than 8
characters with no spaces or special characters. The extension, GID, stands for Global Input Data file.

If you choose to cancel the screen without saivng, you will be unable to continue with the case. Click on the “Save’ button to

continue.

A new FRAMES interface will appear, allowing you to begin a new case.

For more details on the opening an existing file, refer to the reference section.

T | CLICK TO VIEW ANIMATION

|4| 4' New Scenario
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Inserting icons into the CSM

1)

2)
3)
4)
5)
6)
7)
8)
9)
10)

DRAGGING AND

DROPPING ICONS

The following icons used are for the sample case only. To view a comprehensive list of icon information, refer to the

reference section.

Double click on the contaminant icon (%) The icon should appear on the right side of the screen, within the main user

interface. Do this for each of the following icons:

Insert the Source Term icon (ﬁ )

Insert the Air icon (
Insert the Exposure Pathways Module icon ( @ )
Insert the Receptor Intake Module icon ( IE )

Insert the Health Impacts Module icon ( ff#

CLICK TO VIEW ANIMATION

For icon description, refer to reference section.

4 «
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FRAME S 1 . X DRAGGING AND

Arranging icons within the CSM DROPPING ICONS

It is a good idea to arrange the icons in a more logical way so that it accurately simulates the flow of contamination.

1) Click on the contaminant database module icon, and (using your mouse) drag it to the desired location (without releasing

the mouse). Once the icon is in the desired position, the mouse can be released. This process is called “dragging and
dropping” an icon.

2) Drag and drop the different icons until the following layout is achieved:

T | CLICK TO VIEW ANIMATION
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Connecting Icons

1)

2)

CONNECTING ICONS

It is essential to link icons in the order of the flow of contamination. To link two icons together, hold down the shift key while
left clicking on the initial icon and dragging the mouse to the next icon. Make the following connections between:

a.

b.

=7

= T

1.
J-
k.

The conl icon and each of the other icons on the main screen.

Src2 icon and vad3 icon
Src2 icon and air7 icon
Air7 icon and exp8 icon
Vad3 icon and vad4 icon
Vad4 icon and aqu5 icon
Aqus5 icon and riv6 icon
Aqus5 icon and exp8 icon
Riv6 icon and exp8 icon

exp8 icon and rcp9 icon

Rcp9 icon and heil0 icon

Any number and direction of connections is permitted between icons. However, certain modules may limit the connections.
Different colored lines and arrows are used to distinguish between database, sensitivity, and module links.

For more details on adding, removing, or deleting a linkage, refer to the reference section.

CLICK TO VIEW ANIMATION

4 «
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THE CONTAMINANT
DATABASE MODULE

A user-defined label can be entered to replace the default. In this scenario, enter Contaminants in the label section

Many modules have multiple applicable and non-applicable models. However, there is only one Applicable Model and no
Non-applicable models for the Contaminant Database. Select the FRAMES Default Chemical Database Selection, and the

Selecting a Module
1) Right click on the Contaminant Database icon
2) Select “General Info” from the pop-up menu
3) The Object General Information screen will open.
4)
5)
Model Description should appear on the right side of the screen.
6)

Click “Ok.” The screen will close and the main FRAMES user interface will reappear

B | CLICK TO VIEW ANIMATION

4 «
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THE CONTAMINANT

DATABASE MODULE

Choosing Contaminants

1)

2)
3)

4)
5)

6)

4)

Notice the black side bar of the Contaminant Database Icon. This color will change every time a step is completed. At this point,
the light should be red. For more details on the lighting system, refer to the reference section.

Right click the Contaminant icon and choose “User Input” from the menu.
The FRAMES Constituent Database Editor screen will open.

Several tabs span across the window. For this (and most) scenario, use the defaults provided in the Constituent Identification and
Constituent Properties. The main concern is the “Constituent of Interest” tab which allows the user to enter the scenario-specific
contaminants

There are several different ways to group contaminants to narrow the selection and assist in finding the desired contaminant. For
this example case, use the default selections in the Constituent View Options area.

Type “Antimony” in the ‘Search for:” box below. The search will automatically find the first listing of the contaminant.

Click Find Next until the specific contaminant is found. Once the desired contaminant is highlighted, click ‘Add,” and the
contaminant will appear on the right.

Repeat these steps to add Strontium-90 and Trichloroethylene to the list.

An unlimited number of contaminants can be added to the scenario in any order. They will appear alphabetized on the right side
of the screen.To remove a contaminant from the scenario, highlight the contaminant on the right side of the screen and click
‘Remove.’

Click on the ‘File menu’ and choose ‘Exit and Save Changes.” This will bring you back to the main user interface screen, and
concludes the Contaminant Database Icon setup. Unlike other modules, the Contaminant Database module does not need to be
run. Also notice that a green light will appear on the side of the icon.

T | CLICK TO VIEW ANIMATION

|4| 4' Modules >| Nl




FRAMES Constituent Database Editor

File Beferences.. Help

Constituents of Interest Constituent ldentification | Constituent Properties

" Constituent Yiew Options

@® Group by Impact
O Group by Classification

All Contaminants j (1040}

" Select Constituents for Analysis

Add == == BEmove

1,1 dichloroethylene Click to continue...
1,1,1,2-Tetrachloroethane
1.1,1-Trichloroethane
1.1,2,2-Tetracloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane

1,2 Dichlorobenzene
1.2,3-Trichloropropane
1.2,4,5-Tetrachlorobenzene
1.2,4-Trichlorobenzene
1.2,5,6-DBA
1,2-benzanthracene
1,2-dibrom-3-chlor-propane

Search for:

Diframesi\FULMDB

#Start| | EiMultime. | FRAMES .. & z13PM
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THE SOURCE TERM

MODULE

Selecting a Module

1) Right click on the Source Term module icon

2) Select “General Info” from the pop-up menu

3) The Object General Information screen will open.
4) Enter “Source” as the label in the label section

5) In the ‘Select from Applicable Models’ list, choose the “MEPAS 4.1 Computed Source Term Release Module.” The model
description will appear at the right of the screen.

0) Click “Ok.” The screen will close and the main FRAMES user interface will reappear

N | CLICK TO VIEW ANIMATION

|<| 4' Modules >| Nl
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THE SOURCE TERM

MODULE

Inputting Data

1)
2)
3)
4)
5)

6)

Notice the black side bar of the Contaminant Database Icon. This color will change every time a step is completed. At this
point, the light should be red. For more details on the lighting system, click here.

Right click the Source Icon

Choose “User Input” from the menu.

The Source Term Module Input screen will open.

Once the User Input screen has opened, click ‘OK’ to dismiss the “About MEPAS CSTRM” window.
Input the scenario specific data as indicated by the tables provided in the following slides.

Boxes will be shaded either red or green. A red box signifies missing information that needs to be filled in. The user will be
unable to continue if red boxes are not filled in. A green box signifies that the data is acceptable.

The user must also make sure that the inputted values are within its numeric value range. This can be found at the bottom of
the screen, once the cursor is placed inside of the box.

The bold headings at the top of the table indicates the section as specified by the tabs across the top of the window. Enter the
data under the appropriate tab. An empty parameter entry shown by a red box can cause an error message after you click
‘Exit and Save.” The error message will appear and should tell you which parameter is incorrect/empty. The data must be
entered before the scenario can proceed.

To view tables, proceed onto the next page. In this tutorial, an animation will be provided as a guide to filling out the
“Options” tab. The rest of the tabs will be shown through screen captures.

> | CLICK TO VIEW TABLES

|4| 4' Modules >| Nl
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Under the OPTIONS tab:

Under the WASTE ZONE tah:

Medium type for waste zone - STMEDIA soilfvadose

Leaching loss route— STINF _ OP Compute Pathwiay

Overland runoff loss route— STOVL _ OF Turn off pathway

Suspension loss route— STSUS _ OF Compute Pathwiay
Volatilization loss route— STVOL _ OF Turn off pathway

Known Source/Sink — STSRC _ OF Turn off pathway

Time interval for simulation — STDELTA _ T 1 years
Time period for simulation — SThMAXTIME 100 years
Residual mass for simulation - STMIMNWST 0.01 fraction
= CLICK TO VIEW ANIMATION

Thickness of clean overburden- STCLEAN 0.0 m
Thickness— STTHICK 15.0 m
Length - STLENGTH 100 m
Wyidth - STWIDTH 100 m
Bulk density — STZEULKD 1.65 gfem™3
Total porosity — STTOTPOR a0 %4
Moisture content — STMOISTC 15.0 %4
Volumetric air content — STAIRSPC 015 fraction
Average air temperature - STAVTEMP 53 006 F
Height abowve ground of local wind measure - STWINDHT 10 m
Mean annual wind speed — STAVWINDY 7899928 mi.fhr
| CLICK TO VIEW SCREEN CAPTURES

|<| 4' Data Tables

> >
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Source Term Module Input

File Beference Format Help

| tonthly Climatology | Kd's Contaminant Froperties | Known Media Releases | Known Contaminant Flux

Options ] Wwaste Zone | Crerland Suspension Hydrology

lil—lili

medium type for waste zone — STMEDIA Soil/Yadose

leaching loss route — STINF_OP Compute pathway
overland runoff loss route — STOVL_OP Turn off pathway
suspension loss route — STSUS_0OP Compute pathway
volatilization loss route — STYOL_OP Turn off pathway
known sourcefsink — STSRC OP Turn off pathway

time interval for simulation — STDELTA_T 1 YEears
time period for simulation — STMAXTIME hoo years
residual mass for simulation — STMINWST 0.01 fraction

RETURN TO:
“Tables”

|

Jh J:4Staffy Diane TEMPZ JAStaffiDianel, ~glyph 1 1 src2 Range: 1 <= x <= 10000

#Start| | EiMultime. | FRAMES .. & z13PM



Source Term Module Input
File Beference Format Help

| tonthly Climatology | Kd's Contaminant Properties | Known Media Releases | Known Contaminant Flux

Options | Waste Zone I Crerland Suspension Hydrology

l—l—l—li
thickness of clean overburden — STCLEAN
thickness — STTHICK 15.I]
length — STLENGTH 10.0
width — STWIDTH 10.0

bulk density — STZBULKD 1.65
total porosity — STTOTPOR 30
moisture content — STMOISTC 15
volumetric air content — STAIRSPC 015

average air temperature — STAVTEMP 53.006
height above ground of local wind measure — STWINDHT 10
mean annual wind speed — STAVWINDY 7.99928

Jh J:4Staffy Diane TEMPZ JAStaffiDianel, ~glyph 1 1 src2

Back to tables

#Start| | EiMultime. | FRAMES .. & z13PM
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TUnder the SUSPENSION tah:

Dry bullk density of surface soil - STSBULKD 1.65 gfcm™3
Sand inthe surface soil — STSAND 15 %
Fraction of surface cover - STCORRSC 0%<=x<=1%
Surface roughness length — STLOCSUR 1.0 Zm
Surface area covered with vegetation - STVEGFR 0 fraction
Surface area covered with a crust layer — STCRUST 0 fraction
Mumber of mechanical disturbances to site 1 #month
Maximum wind speed at site — STMAXMWYIND 79.99954 mi.fhr.
Thornwaite's Frecipitation — Evaporation index - STFEI 25
|5 there roadway travel at the site — STROADS MNone
Paved roadway
Distance of roadway traveled — STRTDIST lm
Average speed of vehicles per trip — STVSPEED kmifhr
Average weight of vehicles — STVWEIGH Ton
Number of round-trips per month — STRTHLIR #day
Fercent of silt on road surface - STSILT %
Average number of vehicle wheels - STWHEELS #
Unpaved REoadways

Distance of roadway traveled — STRTDIST lm
| CLICK TO VIEW SCREEN CAPTURES
Under the HYDROLOGY tah:
Elevation of LCD station - STLCDELEY 223 m
Latitude of waste site — STLAT 46 57 degrees
Elevation of waste site — STELEY 223 m
SCS curve number - STSCSCN a8
Top soil water capacity — STAVAILYY 1.1 cm
# of days with =0 254 mm precipitation — STHNUMPRCF 68
| CLICK TO VIEW SCREEN CAPTURES

|{| 4' Data Tables >| Nl
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Source Term Module Input

File Beference Format Help

| tonthly Climatology | Kd's Contaminant Properties | Known Media Releases | Known Contaminant Flux

Options | Wwaste Zone | Crerland Suspension I Hydrology

. Descripon | vawe [ Uit | Ret *
dry bulk density of surface soil — STSBULKD 1.65 gfcm”™3 -
sand in the surface soil — STSAND 15 -
fraction of surface cover — STCORRSC 0% <=x<=1%
surface roughness length — STLOCSUR 1.0 cm
surface area covered with vegetation — STYEGFR 1] fraction
surface area covered with a crust layer — STCRUST 0 fraction
MNumber of mechanical disturbances to site — STNUMDIS 1 #/month
maximum wind speed at site — STMAXWIND 79.99954 mifhr
Thornwaite's Precipitation-Evaporation index — STPEI 25

[—R — R — N — — Ry — I — R — R — |

Is there roadway travel at the site — STROADS
Paved Roadways

Distance of roadway traveled — STRTDIST

Average speed of vehicle per trip — STYSPEED

Average weight of vehicles — STYWEIGH

Number of round-trips per day — STRTNUM

Percent of silt on road surface — STSILT

Average number of vehicle wheels — STWHEELS
Unpaved Roadways

Distance of roadway traveled — STRTDIST

Jh J:4Staffy Diane TEMPZ JAStaffiDianel, ~glyph 1 1 src2 ‘ Range: 0 <=x <= 10

Back to tables
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Source Term Module Input

File Beference Format Help

| tonthly Climatology | Kd's Contaminant Properties | Known Media Releases | Known Contaminant Flux

Options | Wwaste Zone | Crerland Suspension Hydrology

elevation of LCD Station — STLCDELEY 233
latitude of waste zone — STLAT 46.57 deg
elevation of waste zone — STELEY 223 m

SCS curve number — STSCSCN 38
Top soil water capacity — STAVAILW 1.1
# of days/yr with >0.254mm precipitation — STNUMPRCP 1]

Jh J:4Staffy Diane TEMPZ JAStaffiDianel, ~glyph 1 1 src2 ‘ Range: 0 <= x <= 365

Back to tables
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Under the MONTHLY CLIMATOLOGY tab:

THE SOURCE TERM

MODULE

Faram Temp Fercip Wyindsp Cloudy Frecip Days rin humid hlax humid
LUnit F In lishr Fraction days Yo %%
sttemp stmprecip stwindy stoloud stmnumpre strhimin strhmax

January 20.002 1.0 6.29987 079 9 65 g2
February 37,9994 1.0 7.10003 0.76 7 58 g0
March 44 0006 1.5 2.50036 0.68 4] 40 70
April 51.9998 1.5 2.99919 0.64 3] 32 70
hlay 60,9998 1.25 g.90077 0.59 3] 20 70
June 690008 1.1 9.20052 0.53 3] 25 70
July 770 1.0 5.69944 0.29 2 20 70
Algust 750002 0.9 7.99928 0.24 3 20 75
September 66.0002 0.3 7.50045 0.41 3 25 g0
October 53.0006 0.9 6.59596 0.58 3] 25 g0
Movember 29 9992 0.9 6.10012 077 ] 20 g5
December 33.0008 1.0 6.10012 0.81 10 20 g5
| CLICK TO VIEW SCREEN CAPTURES
Under the K;’s tab:
Equilibrium coefficient KD— STKD lig
Antimony 2 0.0 0

0.0 100
STROMNYIUM-30 2 24 0

24 100
Trichloroethylene 2 076 0

078 100
TTRILM 2 2280 0

2280 100
| CLICK TO VIEW SCREEN CAPTURES

|{| 4' Data Tables >| Nl




Source Term Module Input

File Beference Format Help

| Options | YWaste Zone | Dwerland | Suspension | Hydrology

Monthly Climatulugy] kd's Contaminant Properties | Known Media Beleases | Known Contaminant Flux

lililililililili

Unit - mifhr - |[fraction | r|days
S'I_I'EMP STMPRECIP STWINDY STCLOUD STMNUMPR: STRHMIN STRHMAX

January 30.002 1.0 6399867 0.79
February 37.9994 1.0 710003 0.76
March 44.0006 1.5 8.50036 0.68
April 51.9998 1.5 3.994919 0.64
May 60.9998 1.25 890077 0.59
June 69.0008 1.1 920052 0.53
July 77.0 1.0 §.69944 0.29
August 75 0002 0.9 7.99928 0.34
september (66.0002 0.8 7.50045 0.41
October 53 0006 0.9 659896 0.58
November 39.9992 0.9 6.10012 0.77
December 33.0008 1.0 610012 0.81

- AR R FL R (LR B Ly Ry - R VT -]

Reference

Jh J:4Staffy Diane TEMPZ JAStaffiDianel, ~glyph 1 1 src2

Back to tables
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Source Term Module Input

File Beference Format Help

| Options | YWaste Zone | Dwerland | Suspension | Hydrology

bonthly Clirmatalooy | Kd's I Caontaminant Properties | known Media Releases | Known Contaminant Flux

Estimate Kd's |

| Desciipion | Estmate | Count | Vale [ Time B

equilibrium coefficient Kd — STKD mlfg

Antimony 2 1] 1]
1]
STRONTIUM-30 24
2.4

Trichloroethylene

*“YTTRIUM-90

[—E—E — N — ) — i — B — e — ]

fb JASTAFRYDIANEYN TEMPE JASTAFR\DIAMNEY "glyph 11 s

Back to tables
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Under the CONTAMINANT PROPERTIES tah:

THE SOURCE TERM
MODULE

Wyater solubility-STS5 00
Antimony 1.0E+06 mgfL
STRONTIUM -20 1.0E+06 mgiL
Trichloroethylene 1100.0 mgfL
"TTRILUM -90 1.0E+06 mgiL
Contaminant inventory quantity-STINVEMN
Antimony Worksheet™ 1.00E+06 q
STROMNTIUM-90 Workshest™ 100.0 i
Trichloroethylene Worksheet™ 1000.0 q
Decay/degradation half life-STGHALF
Antimony 0.0 Day
STRONTIUM -20 10600.0 Day
Trichloroethylene 0.0 Day
"TTRILUM -90 27 Day
Fraction of volatilization release-STVOLRAT
Antimony 0.0 Fraction
STROMNTIUM-90 0.0 Fraction
Trichloroethylene 0.0 Fraction
* Click on this parameter to enter the values listed onits right.
| CLICK TO VIEW SCREEN CAPTURES
|{| 4' Data Tables >| Nl




Source Term Module Input

File Beference Format Help

Options | YWaste Zone Dwerland Suspension | Hydrology

Contaminant

. krnown Media Releases | Known Contaminant Flux
Properties

bonthly Clirmatalooy | kd's

water solubility — STS0L
Antimony 1000000
STRONTIUM-30 1000000
Trichloroethylene 1100
*YTTRIUM-30 1000000

contaminant inventory — STINVEN
Antimony Worksheet 1000000
STRONTIUM-30 Worksheet  |100
Trichloroethylene Worksheet 1000

decayfdegradation half life — STGHALF
Antimony day
STRONTIUM-90 day
Trichloroethylene day
*YTTRIUM-90 . day

fraction of volatilization release — STYOLRAT
Antimony fraction
STRONTIUM-90 fraction

fb JASTAFRYDIANEYN TEMPE JASTAFR\DIAMNEY "glyph 11 s ‘ Range: 0 <=x

Back to tables
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THE SOURCE TERM

MODULE

Running the Model

After all necessary data has been inputted, the light on the side bar of the source term module icon will turn yellow. This
indicates that the model is ready to be run.

1) To run the model, right-click on the source term module icon and choose “Run Model.” The FRAMES user interface will close
and the model will run in a MS-DOS screen before returning to the main FRAMES window.

2) Models can be run at any time during the scenario, as long as all data has been inputted, and the light has turned yellow.

3) To run all models at one time, use the “GO” button. Refer to the reference section for more details.

B | CLICK TO VIEW ANIMATION

|<| 4' Modules >| Nl




e

Internet
Explarer

Network "5 CAWINNT\system32\cmd.exe

MNeighbor...

D:\frames>strml.exe J:\STAFF\DIANENTEMPZ J:\STAFF\DIANE\"glyph 1 1 src2

¥

Source Term Release Module Uersion: Framework PoP
Pacific Horthwest National Laboratory

== Performing analysis on run: J:\STAFF\DIANE\TEMPZ src2
Microsoft .
Outlook Computing water balance
Computing wind erosion rate
Initializing contaminant data

Elapsed Time: 100.0

RETURN TO:

“Running Models”

|

imStan“ - hultime..| PR 213 P
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THE SOURCE TERM

MODULE

Selecting a Viewer

1)

2)

The FRAMES user interface provides viewers that allow users to view text and graphical information produced by modules that
meet the FRAMES data file specifications. Viewers and chart viewers are available to view .WFF, .\WCF, .SCF, .EPF, .RIF, and
HIF files.

To view results, the signal light on the module must be green, signaling the run has been completed. Once it is green, the results
can be viewed anytime.

Right-click on the module icon and select “View/Print Module Output” from the popup menu.
Select the desired viewer from the View/Print Module Output list. There are at least two choices for each viewer attached to a

module: a graphical and text viewer.The graphical option is usually the most effective way to view data. To see the results in the
various viewers, reselect a different viewer.

T | CLICK TO VIEW ANIMATION

The remaining modules to be set up for this example case scenario are described in the following slides, in much less detail, but
in similar fashion to the source term module and the contaminant database module. The tutorial will lead the user through each
remaining module and provide the data needed for the user input.

Consequent screen captures of (1) the module’s Object General Inforamation screen, and (2), the first tab of the module’s “User
Input” screen, will be shown at the bottom of the page, for each module. Upon exiting each of these screens, be sure to go to the
file menu and choose “Exit — Save Changes.”

|4| 4' Modules >| Nl




Ed Microsoft Excel - Book1
J Eile Edit “iew Insert Format Tools Data window Help

DEEHSSRY | iBREY » « @z s8ilmasD > | arial -0 -|B 7 U|=E==
Al M = Fils:
A | 8 ¢ | o | E | fF | & | H 1 | o | ¥ | L | M | W~ | o | =
1_[File: JASTAFF\DIANENTEMP2 wiff
2 |Module:  |Source {src?)
3
4 | {yr) {g/yr) (g/yr)
5 |Time Cumulative Trichloroethylene .
6 Mass 79016 Trichloroethylene {(79016)
7
3 0 0 0 1 B0E+00 1 40E+02
9 1. 1.37519 1.37519
10 2 274849 1.3733 1 40E+00 i 1-20E+02 T
11 3| 4.119902 1.371412 1. 20E+00 IR R
12 8 10.95344 1.362005 = 1 00E+00 a
13 10| 13.67371| 1.358257 5" 1 5 00E+01 8
14 12| 16.38648 1.354518 2 5 00E-01 2| EUE
15 13| 17.73913| 1.352652 5 -+ 6.0DE+01 & | ®—Mass
16 16 21.78871  1.347066 L 6.00E-01 =
17 17| 2313392 1.345208 4 O0E-01 I e
18 23| 31.17187 1.334107 0
19 24| 32.50413 | 1.332264 2.00E-01  2-00E+01
20 25| 33.83455  1.330424
21 27 36.489173 1.326749 0.00E+00 ' ' ' ' ' 0.00E+00
22 32| 43.10259 1.317598 RETURN TO: 2,
23 34 4573414 1.313953
24 35 47.04628 1.3121234 “Selectinga Viewer”
75 39| 52.2803 1.304877
26 40| 53.58337 1.303068 -~
27 42| 56.18589 1.299456 '
28 43| 57.48354 1.297653
29 47| 62.65978 1.290463
30 50 66.52311 1.285093
31 54 71.64922 1277961
32 56| 74.20159 1.274408
33 58 76.74686 1.270862
34 59| 78.01595 1.269093
35 62 81.81528 1.263797
36 64| 84.33936 1.260276
37 65| 85.59788 1.258519
38 71 93.11749 1.248019
[« [ [ [wif% 7440360 4 SH0 3, 79016 [4]

Ready | | | | | | |
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VADOSE ZONE

Vadose Zone Module (1)

1)

2)

3)

After the Source Term module, the next module is the Vadose Zone Module, which simulates the movement of solutes
through partially saturated porous media. Multiple Vadose Zone icons can be attached to the Source Term depicting the
different medium layers (i.e., soil, clay, etc). For more details on this module, click here.

Right click on the vadose zone icon and choose ‘General Info’ from the menu. The Object General Information screen will
appear. Type in “Vadose 1” for the label.

Highlight the MEPAS 4.1 Vadose Zone Module on the list of Applicable Models on the left side of the screen, and click
‘OK.” The signal light on the main screen should turn red, signaling the step was successfully completed.

Right click on the icon again, and choose ‘User Input.” Another screen will open and you can begin inputting data. For the
data input information for this module, click here.

i/ MEPAS Vadose Zone Module - vad3
Objact Type: Wadose Zone Installation Relative Easting 0 - File Ecferencze Options  Help
Label- adoss,_ Installation Relative Northing lg— e Soil Composition | Characteristics | Constituent Parameters
MName: Ivatﬁ Elevation L ]
Texture #Band %511t *Clay

Select from Applicehle Models Wodel Descrigtion

e Soil class - WP-CLASS
MEPAS 4.1 Jule

92 5]

MEPAS 4.1 Yadose Zone Module =

The MEPAS Wadose Zone Transport madule simulates Percentage of sand - WP-SAND * 710 % Ref 0
the rmovement of radionuclides and chemicals ina

parially saturated zone. The migration and fate of e y @ 2, ;
contaminants through the wadose zone environment are Percentage of silt-WP-3ILT % Ref 0

described by the one-dimensional, adwvective-

lgi
lmi

dispersive equation for salute transport Percentage of clay - \WPR-CLAY™ Ig,gi % Ref:0
lﬂﬂi
lﬂi

Some Key Assumptions:

- | * o, 3
MNon-applicakle Models Percentage of arganic matter - WhP-0MC %, Bef 0

! ;iiﬁ:,.:?&ﬁ?;Ew'mnmem'S inftialty e Percentage ofiran and aluminum - \WE-RON * i}
2. Alltransport media properies are homogeneous
and isoiropic. Sail type coefficient - WP-S0ILCOEF 405 Ref:0
3. Flow in the partially saturated zane is unifarm
4. The partially saturated zone is of finite,
constantthickness.
B The flow system is at steady state. _'LI
»

0
Cancl I The percent of sand, silt, clay, organic matter and ir

% Ref. 0

*The percent of sand, silt, clay, organic matter, and iron must add up to 100%

|4| 4' Modules >| Nl
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VADOZE ZONE (2)

Vadose Zone Module (2)

A second vadoze zone icon is needed to simulate the two layers of soil which is crucial to the scenario simulation.

. Right click on the vadose zone icon again and choose ‘General Info’ from the menu. The Object General Information screen
will appear. Type in “Vadose 2” for the label. Highlight the MEPAS 4.1 Vadose Zone Module on the list of Applicable

Models on the left side of the screen, and click “OK.” The signal light on the main screen should turn red, signaling the step
was successfully completed.

. Right click on the icon again, and choose ‘User Input.” Another screen will open and you can begin inputting data. For the
data input information for this module, click here.

Object General Information i MEPAS Vadose Zone Module - vad3
Eile Eeference  Options  Hel
Ohiject Type: cedoseizans Installation Relative Easting o kim — — =9 e
Lol ados Installation Reelative Nortring |0 - Soil Composition | Characteristics | Constituent Parameters
MName: Ivatﬁ Elevation L ]
Select from Applicehle Models Wodel Descrigtion

Soil class - WP-CLASS

MEPAS 4.1 Yadose Zone Module =

The MEPAS Wadose Zone Transport madule simulates Percentage of sand - WP-SAND * 710 % Ref 0
the rmovement of radionuclides and chemicals ina

parially saturated zone. The migration and fate of e y @
contaminants through the wadose zone environment are Percentage of silt-WP-3ILT
described by the one-dimensional, adwveactive-

lgi
lmi

dispersive eguation for solute transport Percentage of clay - WP-CLAY™ Ig,gi % Ref. 0
lﬂﬂi
lﬂi

% Ref:0

Some Key Assumptions:

- | * o, 3
MNon-applicakle Models Percentage of arganic matter - WhP-0MC %, Bef 0

! ;iiﬁ:,.:?&ﬁ?;Ew'mnmem'S inffally fra Percentage of iran and aluminum - WR-RON * i}
2. Alltransport media properies are homogeneous
and isoiropic. Sail type coefficient - WP-S0ILCOEF 405 Ref:0
3. Flow in the partially saturated zane is unifarm
4. The partially saturated zone is of finite,
constantthickness.
B The flow system is at steady state. _'LI
»

|5l

% Ref. 0

*The percent of sand, silt, clay, organic matter, and iron must add up to 100%

Cancel I The percent of sand, silt, clay, organic matter and ir

|4| 4' Modules >| Nl
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AQUIFER MODULE

Aquifer Module

The Aquifer Module also known as the Saturated Zone Module simulates the movement of solutes through saturated porous
media. For more details on this module, click here.

1) Right click on the aquifer icon and choose ‘General Info’ from the menu. The Object General Information screen will
appear. Type in “Aquifer” for the label. Highlight the MEPAS 4.1 Saturated Zone Module on the list of Applicable Models

on the left side of the screen, and click “OK.” The signal light on the main screen should turn red, signaling the step was
successfully completed.

2) Right click on the aquifer icon again, and choose ‘User Input.” Another screen will open and you can begin inputting data.
For the data input information on this module, click here.

. - Gy 1
Object General Information “SMEPAS Saturated Zone Module - aqub 9= E3
Object Type culer Installation Relative Easting g km Eile” Eefererice thanS HE|F3
Label: B Installation Felative Northing |° K Soil Camposition | Characteristics | Caoncentration Lucati0n5| Flux Locations' Constituent Parameters |
MName: |aqu5 Elevation 0 km
Selectfrom Applicable Models hModel Description Texture #3and %Silt xClay
4.1 Saturated Zone Module MEPAS o1 Saturated Zone Madule. - Sl e - WEOLAES
The MEPAS Agquifer Transport module simulates the
mowvement of radionuclides and chemicals in a saturated Fercentage of sand - WZ-SAND * |42.U % Ref.0
zone. The migration and fate of contaminants thraugh
the groundwater environment are described by the Farcantage of silt- WZ-SILT * 18,11 % Eef 0
one-dimensional adwective. three-dimensional dispersive )
tion f lute I,
I S Percentage of clay - WZ-CLAY* 20.0 % Ref. 0
Some Key Assumptions
Motw-sppplheatils Mozl Fercentage of organic matter - \WZ-0MC > Ig 0 % Ref. 0
1. The grounchwater environment is initially free §
of contaminantion. i AT w 2, 2
2 All ransport media properies are hamagensous Percentage of iron and aluminum - WZ-RON Ig_g %% Ref:0
and isotrapic.
3. Flow in the saturated zone is unifarm
galicletiiatedlzonelIoiitEicens Shtiishisss *The percent of sand, silt, clay, organic matter, and iron must add up to 100%
and of infinite lateral extent.
§. The flow system is at steady state. Drawdown =
[ _'l_I
Ok Cancel o . 2
=N | The percent of sand, silt, clay, organic matter and iron must add up

|<| 4' Modules >| Nl
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SURFACE WATER

Surface Water Module

1)

2)

The Surface Water Module is also known as the River Module and simulates the movement of solutes through non-tidal
rivers. For more details on this module, click here.

Right click on the icon and choose ‘General Info’ from the menu. The Object General Information screen will appear. Type
in “Surface Water” for the label. Highlight the MEPAS 4.1 River Module on the list of Applicable Models on the left side of
the screen, and click ‘OK.” The signal light on the main screen should turn red, signaling the step was successfully
completed.

Right click on the icon again, and choose ‘User Input.” Another screen will open and you can begin inputting data. For the
data input information on this module, click here.

= MEPAS River Module - riv

I
Object Type: B e AT Installation Relative Easting L ki File Reference OptiDﬂS He|p
Label: Surtace_\Watel Installation Relative Northing u km
MName: IriVB Elevation L ]
Selectfram Applicale Madels tacle] Beer e Flow velocty at cantaminant entry point-WW-VELOC 100 mije ® Ret.(
GENIIY 2 Surface Water Module WMEPAS 4.1 River Module. - . .
== o) (e ot Depth at contaminant entry paint- WW-DEFTH 100 # | Ref.0

The MEPAS River module simulates the mowvement
ofradionuclides and chemicals through . . .
nonticlal rivers. The migration and fate of WWidth &t contaminant entry paint-W-WIDTH 1000 P v| Refl
contaminants through the riverine environment are .

described by the ane-dimensional advective,
one-dimensional dispersive (lateral) equation for

lute + tt i
salute transpo [Usage Location IExposure o) j
MNon-applicable Models Some Key Assumptions
1. Flow in the river is steachy and uniform in the DiStanCE fmm sourceto |DCﬁtiUn -WW-D‘ST 1000 ﬁ " Ref: U

longitudinal direction.
2. Contaminant edsorgtion to sediment particles in

the watar column or ivar bed is negligidle. 50 Average annual discharge atlocation-WW-DISCHG 00000 "3/ | Rt
all contaminants trawvel atthe same speed as the
tiver flow.
3. Contaminant releases to the river are long-term =
i _»l_I
Cancel Value must be greater than zero

|4| 4' Modules >| Nl
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ATMOSPHERIC

TRANSPORT

The Atmospheric Transport module is also known as the Air module. For more details on this module, click here.

Atmospheric Transport Module

. Right click on the icon and choose ‘General Info’ from the menu. The Object General Information screen will appear. Type
in “Air” for the label. Highlight the MEPAS 4.1 Air Module on the list of Applicable Models on the left side of the screen,
and click ‘OK.” The signal light on the main screen should turn red, signaling the step was successfully completed.

. Right click on the icon again, and choose ‘User Input.” Another screen will open and you can begin inputting data. For the
data input information for this module, click here.

An important note: The Joint Frequency Data tab contains an option called ‘Import Joint Frequency Data’. Use this option to
import data to fill the wind class tabs instead of typing in the information. All of the classes must have a number entered on
the Joint Frequency Data tab before continuing. For more detailed information, contact the software developers.

BEMEPAS Atmospheric Module - air? I 3
Object Type: | Installation Pelative Easting | ki File  Reference  Help
Label: i < Installation Relative Northing  ° km Climatalogy | Joint Frequency Datal Topographical Datal
MName: IEW? Elevation L ]
Select from Applicable Models hodel Description Feference weather station (AC-LCOREF) IW Bef 0
GENIY.2 Air Module - Acute Plurme WMEPAS 4.1 Air Module -

GEMIY 2 Air Module - Acute Puff

CHARM Air Module The MEPAS air maodule estimates contaminant air horming mixing height (AC-RXAM) |4nu i m .l Ref:0

GENII Air Module 1.0 - Chronic Plums concentrations and deposition rates using standard
- Chronic Puff Giaussian dispersion models. By using local climatological

and site characteristics data. this air module accounts Aftemaan mixing height (AC-MIXPM) |1 4000 m .l Retf:0
for local and regional influences. A complex-terrain .
option can account for the influence of local nocturnal

wind channeling near the source. Typically, this air Annual precipitation (AC-RAIN) 53 ﬁ Eef 0
module is used to calculate long-term (i.e. annual or g In i .

MNon-applicable Models longer) regional contaminant air concentrations and
deposition rates. The madule has relatively short . | 3
run tirmes making it useful in uncertainty and Premp\tat\on days PEriy=ar (AC PRENUM) IEB Ref.0

sensitivity studies. orin other cases where model
runtime is an issue

Thunderstarms peryear [AGNUMTS) Im Ref. 0

Some Key Assumptions:

Asgsumes sector-average straight-line Gaussian =
4 | _'l_I
Cancel ’ Value must be greater than zero

|<| 4' Modules >| Nl
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EXPOSURE PATHWAYS

Exposure Pathways Module

1)

2)

The Exposure Pathway is linked to the Receptor Intake to give results in the Human Health Impacts. For more details on this

module, click here.

Right click on the icon and choose ‘General Info’ from the menu. The Object General Information screen will appear. Type
in “Groundwater Well” for the label. Highlight the MEPAS 4.1 Chronic Exposure Module on the list of Applicable Models
on the left side of the screen, and click “OK.” The signal light on the main screen should turn red, signaling the step was

successfully completed.

Right click on the icon again, and choose ‘User Input.” Another screen will open and you can begin inputting data. For the
data input information for this module, click here.

Object General Information
Object Type: Exposure Pathweays

Label: Groundwar

Name: IfcmS

Select from Applicehle Models

Installation Relative Easting fe3 krn

Installation Relative Northing

Elevation L kim

Wodel Descrigtion

GENIIY.2 Acute Exposure Module
GENIIY.2 Chronic Exposure Module

GERNIIY 2 Near Field Exposure Module

Mepas 4.1 Chronic Exposure Module

Mon-applicahle Models

WMEPAS 4.1 Chronic Exposure Module

The MEPAS Chronic Exposure Module can be used to
calculate pollutant concentrations in exposure

media resulting from contamination of air,

groundwater, surface water. and soil. The module
includes consideration of domestic water use,

farm product consumption, aquatic food consumption,
surface water recreational activities, soil contact
exposure, and air exgosures. Both chemical and
radioactive pollutants may be evaluated. Indoor

air inhalation of volatile compounds may be evaluated
using either the MEPAS shower model orthe
EFA/Andelman indoor air model. Transfer of activity:
through food chains is modeled using concentration
ratios, bioaccumulation factars and transfer factars
Radioactive chain decay with branching is included

in evaluation of changing media concentrations with
time. Buildup and leaching of contaminants from

4]

sl

E2ZMEPAS Chronic Exposure Module - femb
File Reference Customize Help

Ground ‘Water| Surface Water| Atmospheric  Exposure Cantrals | Leach Rates |

Time to start exposure computation 1] Ulyr vl Eef 0
-EC-TEXPOS

Maxirum time for reporing - EC-MAXTIM 1000 glyr 'l Faf 0
MNumber of time points for evaluation - 2 Bef 0
EC-NTIMES

I Yalue must be between 1.0 and 100.0 yr

4 «
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Receptor Intake Module

RECEPTOR INTAKE

The receptor intake module is the second to last of modules to be set up in this example case. For more details on this

module, click here.

. Right click on the icon and choose ‘General Info’ from the menu. The Object General Information screen will appear. Type
in “Receptor Intake” for the label. Highlight the MEPAS 4.1 Intake Module on the list of Applicable Models on the left side
of the screen, and click ‘OK.” The signal light on the main screen should turn red, signaling the step was successfully

completed.

. Right click on the icon again, and choose ‘User Input.” Another screen will open and you can begin inputting data. For the
data input information for this module, click here.

Object General Information

B MEPAS Intake Module - rcpd

M B

Object Type: fecepiniicke Installation Relative Easting L ] File Reference Customize He|p
Label: IRECEP‘U’ Intake| j Installation Relative Morhing u km
MName: IfCDWB Elevation L km

Select from Applicehle Models

Wodel Descrigtion

GENIIY 2 Receptor Intake Module

as 4.1 Intake Module

Mon-applicahle Models

MEPAS 4.1 Intake Madule

The MEPAS intake maodule evaluates the

intake or exposure of an individual from consumption
or contact with contaminated mediaw or exposure to
radiation in contaminated media. Standard EPA
methods are used to evaluate the awverage daily
intake rate of chemical pollutants for each exposure
pathway, hased on user defined consumption/contact
rates and body weight, The module includes
consideration of domesticwater use, farm product
consumption, agquatic food consumption, surface water
recreational activities, soil contact exposure, and

air exposures. Both chemical and radioactive
pollutants may be evaluated. EPA models are used
to ewaluate dermal cantact with sail and water

The module evaluates intakes for one age group per
receptor definition and for all input exposure routes
defined in the EPF file and recognized by MEPAS.

4] |

sl

Body weight of individual = ICBODYWT
Exposure duration - IC-EXPOUR

‘Water dermal absarblion model - ICDERM
Ground water ingestion rate - IG-UDWGW
Surface wateringestion rate — -IDWSW
Age of receptor at stan of exposure — IC-TAGET

Age of receptor at end of exposure — IC-TAGEZ

P00k [ Ref
300}y [ Ref 0
EPA mocel 'I

20{Lyd | Refl
20[L/d | Ref.ll

I 00y 'I Ref 0
700}y 'I Ref.0

Cancel ’ Value must be between 1.0 and 100.0 kg
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HUMAN HEALTH

IMPACT

Human Health Impact Module

The human health impact module is the last module to set up. For more details on this module, click here.

. Right click on the icon and choose ‘General Info’ from the menu. The Object General Information screen will appear. Type
in “Health Impacts” for the label. Highlight the MEPAS 4.1 Human Health Impact Module on the list of Applicable Models
on the left side of the screen, and click “OK.” The signal light on the main screen should turn red, signaling the step was
successfully completed.

. Right click on the icon again, and choose ‘User Input.” Another screen will open and you can begin inputting data. For the
data input information for this module, click here.

Object General Information
Object Type: fiisshthlimaccls Installation Relative Easting o krn

{{{MEPAS Human Health mpact Module - heit0
Label: IHEﬁ‘“h Impacts j Installation Pelative Morthing P km EI|E BEfEfEﬂCE HE‘FI

Marme: Ihei]? Elevation 0 e [ : :
: Chemical { Radionuclide

Select from Applicehle Models Wodel Descrigtion
GENIIY/ 2 Health Impacts Madule MEPAS 4.1 Human Health Impact Module -

Mepas 4.1 Human Health Impact Module

The MEPAS human health impact module calculates
health impacts from intake or exposure to chemicals
or radionuclides. Chemical impacts are evaluated
for inhalation, ingestion, or dermal contact
pathways as either cancer incidence or hazard index, My L
as appropriate for the chemical of concern. ﬁ Cﬁ|CU‘ﬁtE |IfEtImE [ancer IﬂCIdEHCE = CHEMR'SK
Radionuclide health impacts may he reported as
. Al il radiation dose, cancer incidence, fatal cancer
on-applicanie Mooels incidence, or cancer plus sewere hereditary effects a
incidence. Radistion risk calculations can be based |i Cak:u‘ate hazafd mdex— CHEMH|
on ICRP dosimetry and health effects conversion
factors (user defined). or on EPA/HEAST radionuclide

slope factors. The module includes consideration of , o o
comestic wefer use, frm product consumpton, Hazard quatienttreshold it~ RFOLM M Ref

aguatic food consumption, surface water recreational

activities, soil contact exposure, and air exposures.

Both chemical and radioactive pollutants may be _'LI
»

4] |

Ok Cancel
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FINISHING UP

Finishing Up

At the completion of all the modules, the user can either click the “GO” button, and run all modules at once (if the
modules have not been run individually yet). Or, if the user has already ran each module manually, then the case has
concluded, and the user can select viewers to view the results of this case.

To review the processes of running a case or selecting a viewer, refer to the Source Term Module section, in which step by
step animation was shown.

Taking One Step Further

For a more comprehensive understanding of FRAMES and its functionality, it is best to look over the Reference Section
for any additional issues that the Tutorial may not have covered.

While the reference section and tutorial stands as interactive and visual tools for learning, users may prefer to approach
FRAMES with a more “textbook-like” fashion. In this case, a PDF document called “Getting Started with FRAMES 1.5”
has been created, encompassing information presented in both the tutorial and reference section. To view and print out this
file, click here.

For additional help and questions regarding FRAMES, please refer to the Contacts Section.

4 <[ R | > D




