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Abstract

The GENII computer code was developed for the Environmental Protection Agency (EPA) at
Pacific Northwest National Laboratory (PNNL) to incorporate the internal dosimetry models
recommended by the International Commission on Radiological Protection (ICRP) and the
radiological risk estimating procedures of Federal Guidance Report 13 into updated versions of
existing environmental pathway analysis models. The resulting environmental dosimetry
computer codes are compiled in the GENII Environmental Dosimetry System. The GENII
system was developed to provide a state-of-the-art, technically peer-reviewed, documented set
of programs for calculating radiation dose and risk from radionuclides released to the
environment.

This document provides detailed instructions for setting up and running GENIl Example 5
(genii_05.gid) and a summary of GENIl Example 7 (genii_07.gid).
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Summary

The GENII computer code was developed for the Environmental Protection Agency (EPA) at
Pacific Northwest National Laboratory (PNNL) to incorporate the internal dosimetry models
recommended by the International Commission on Radiological Protection (ICRP) and the
radiological risk estimating procedures of Federal Guidance Report 13 into updated versions of
existing environmental pathway analysis models. The resulting environmental dosimetry
computer codes are compiled in the GENII Environmental Dosimetry System. The GENII
system was developed to provide a state-of-the-art, technically peer-reviewed, documented set
of programs for calculating radiation dose and risk from radionuclides released to the
environment.

This document provides instructions for setting up a model in Section 2, detailed step-by-step

instructions for setting up and running GENIl Examples 5 in Section 3, and a summary of GENII
Example 7 in Section 4.
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1.0 Introduction

The GENII computer code was developed for the Environmental Protection Agency (EPA) at
Pacific Northwest National Laboratory (PNNL) to incorporate the internal dosimetry models
recommended by the International Commission on Radiological Protection (ICRP)*! and the
radiological risk estimating procedures of Federal Guidance Report 13 (Eckerman et al. 1999)
into updated versions of existing environmental pathway analysis models. The resulting
environmental dosimetry computer codes are compiled in the GENII Environmental Dosimetry
System (Napier 2012). The GENII system was developed to provide a state-of-the-art,
technically peer-reviewed, documented set of programs for calculating radiation dose and risk
from radionuclides released to the environment. Although the codes were initially developed at
Hanford in 1988, they were designed with the flexibility to accommodate input parameters for a
wide variety of generic sites.

The GENII Version 2 code has been documented in the following publications:

o Napier BA. 2012. GENII Version 2 Users’ Guide. PNNL-14583, Rev. 4, Pacific
Northwest National Laboratory, Richland, Washington.

e Napier BA, DL Strenge, JV Ramsdell, Jr, PW Eslinger, C Fosmier. 2012. GENII Version
2 Software Design Document. PNNL-14584, Rev. 4, Pacific Northwest National
Laboratory, Richland, Washington.

e Snyder SF, Cl Arimescu, BA Napier, TR Hay. 2013. Recommended Parameter Values
for GENII Modeling of Radionuclides in Routine Air and Water Releases. PNNL-21950,
Pacific Northwest National Laboratory, Richland, Washington.

This document provides instructions for setting up a model in Section 2, detailed step-by-step
instructions for setting up and running GENIlI Examples 5 in Section 3, and a summary of
example 7 in Section 4.

1 |ICRP website. https://www.icrp.org. Accessed 2021-03-20.
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2.0 GENII Setup

GENII runs using FRAMES. The code package provides interfaces, through the Framework for
Risk Analysis in Multimedia Environmental Systems (FRAMES) (Whelan et al. 1997), for
external calculations of atmospheric dispersion, geohydrology, biotic transport, and surface
water transport.

2.1 Starting and Customizing

Start FRAMES system. Double click on the FRAMES icon on the desktop.

Launch
FRAMES

The GENII Program opens as shown below.

B Framework for Risk Analysis in Multimedia Environmental Systems - m} X

File Site Customize GO.. Help

"

[ Boundary Conditions

vvvvvvvv o Plus Operators

vvvvvvvvv @ Sync Operators
User Defined

@ Database
(] Aquatic Benchmarks
C:i Aquatic Organism Selector

ka Constituent

@ Eco Exposure & Risk
@ Eco Health Effects
& Fate & Transport

Aquifer
Overland Flow
Source

Surface Water

Vadose Zone
@ Human Exposure & Risk

wa Exposure Pathways

Health Impacts

< Receptor Intakes

@ Reports
........ Jr-!-l RAGS
»»»»»»»»» i Report Generator v
File: .gid | Site: [Icon: {) [9/14/2020 | 6:44PM

GENII Setup 7
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In the ribbon select Customize. The first two items ‘Show Object Id’ and ‘Show Icons’ are
usually checked. The Object Id is a code shown in parenthesis to the right of the icon name
(three letters followed by a number that is incremented sequentially for each added icon).

ﬁ: Framework for Risk Analysis in Multimedia Environmental Systems
File Site Customize GO.. Help
"D ¥ Show Object Id Ctr+0 | A |
~ Show Icons Ctrl+|
Font Ctrl+F
@ Colors
v Logo >
Use module icons Ctrl+T
(@ Dpata Show Messages Ctrl+M
g8 N
{ : Aquatic Benchmarks
e

If ‘Show Icons’ is not checked, the icons to the left of each heading are removed.

The Font selected is MS Sans Serif Bold 12 point.

Font X
Font: Font style: Size:
| MS Sans Serif [ Bold 12

Sample
AaBbYyZz
Script:
Western j
oK | Cancel |

Colors provides four options: ‘Database Connection’, ‘Model Connection’, ‘System Connection’,
‘Workspace'.

GENII Setup 8
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B Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help
+  Show Object Id Ctrl+0O
+  Show Icons Ctrl+| coler
Font Ctrl+F
Item
Colors Database Connection Click on color to change
L Maodel Connection
°go S System Connection Foreground _
Use module icons Ctrl+T ‘Workspace Backorourd _
Show Messages Ctrl+M .
v Visible
- @il Aquatic Benchmarks
- M Aquatic Organism Selector Apply | ok | cancel |

To match the color selections shown in the accompanying documentation “Getting Started with
GENII Version 2” Figure on page 4 and shown below, select colors listed below.

=0l

Constituent (con1)

;@ Aquatic Benchmarks E
{@ Aquatic Organism Selector
“4a Constituent
[
¥ Eco Exposure & Risk
@ Eco Health Effects

¥ Fale & Transport S
5 Air User_Defined (usr3) Expostge_Pathways (exp5)

Ulor_boﬁ{\ed (usr2)

Air (aitg)

| Overtand Flow Receptor_intakes (rep6)

i Source P

Bl surtace Water

B vadose Zone
# Human Exposure & Risk 8

B8 Exposure Pathways Report_Generalor (nesB)

#0 Hoanth impacts

‘ Receptor Intakes
# Reports

¥4 RAGS

12 Report Generator u
=) 2
File: gid Site: Site 1 Ieon: Co (con1) 5:08 PM

Healthympacts (hei7)

After selecting the color, select ‘Apply’ to transfer the color to the display. Then click
‘OK'’ to close the item.

Database Connection: Select ‘Apply’ to select the color and ‘OK’ to transfer the color to the
screen. The Foreground color is orange in the third row, second column. The Background
color is green in the third row, third column. Checking v* Visible shows the connection lines and
arrows.

GENII Setup 9
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Color X |Colors ‘
Basic colors:
Item
| _ NI R Database Connection Click on calor to change
Model Connection
| g L System Connection Foreground [
- -- - - - - ‘Workspace Back 4
acKgrour
HENEEEEEN r—
EEEEEEEN v Visible
HEENENT N
Custom colors: Apply I oK | Cancel I

<~ <~ ~“~- ~ == &&= =B =B

Model Connection: The Foreground color is brown in the fourth row first column. The
Background color is white in the sixth row eighth column. Checking v Visible shows the brown

model connection lines and arrows.

I
Color

X

f Basic colors:

HEENT
HEEENN
EEENET
TTHENER
EEEENT
THEENT

Custom colors:

Colors ‘

Item
Database Connection

Click on color to change

Model Connection

System Connection Foreground _
‘Workspace
P Background ﬁ
v Visible

Apply | ok |

Cancel I

System Connection: The Foreground and Background colors are both red in the second

column first row.

Il‘lTll\“l" .

Color X
.Basiccalors:

AR Bl Ao
_/Jae e § B
‘AN ...
HENEEEEEnN
Al EEEEEn
E 1A R 0 il Im

Custom colors:

Pr— p— p— p— p— p— S

Colors ‘

Item

Click on color to change

Database Connection
Model Connection

Foreground _
‘Workspace

Background _

v Visible

Apply | ok |

Cancel I

Workspace: The Foreground color is blue in the first row, sixth column and is the text color.
The Background is Custom Colors light gray in the third column. Checking v Visible shows the
text labels on the display. To remove the labels, uncheck the visible box.

GENII Setup

10



Color

colors:

EEEEEN]
EEEEAT
EEEENN
EEEETT
TEEEEE
EEEENT

—
-
-
r
-
I~

Custom colors:

X

PNNL-31150

Co

lors ‘

Item

THEENET

Click on color to change

Database Connection
Model Connection

System Connection Foreground _
Background I—

v Visible
Apply I 0K I Cancel

Logo: Select ‘Show’ to show the GENII Version 2.10 logo at the top of the display.

B Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help
— I8 .
D’ Bot Show Object Id Ctrl+0
~ Show Icons Ctrl+|
e Font Ctrl+F
Colors
s Logo
o ' Use module icons Ctrl+T
i Dai Show Messages Ctrl+M

> Show

Select...

E Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

GENII

."""ll

=4 Boundary Conditions &

Choose ‘Select’ to add a custom logo at the top of the display. Select opens a window. Select

‘geniilogo.jpg’ for the GENII 2.10 logo.

@ OneDrive - PNNL
I Desktop
|2 Documents
D Music
&= Pictures
B videos
& Bamberger, Judith A
[ This PC
v Libraries

¥ Network

—rury -

pathway.jpg irg

"
I
1]

“ Select a file
to preview

EPF-Medium1.jp

9

frames1.JPG

EPF-Medium2.jp EPF-Start time EPF-Time-Conc,j
9

and duration.jpg P9
GENII| | ==
£
LT I iy =r
geniilogo.jpg HIF_graphical_vie  HIF_PE_view.JPG

w.JPG

File name: | RIS

v| | IpEGfile (jpg) v

Cancel

Other topics include ‘Use module icons’ and ‘Show Messages’. If ‘Show Messages’ is selected,
then a message window opens at the bottom of the screen.

GENII Setup
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B Framework for Risk Analysis in Multimedia Environmental Sy:

File

+~  Show Object Id Cr+0
‘ 1 ¥ Showlcons Ctrl+1 I
Font Ctrl+F

Site | Customize GO.. Help

Colors
Logo >
] v Usemoduleicons Ctrl+T
~ Show Messages Ctrl+M

—

2.2 Setting Up a Calculation using Templates

Start FRAMES system. Double click on the FRAMES icon on the desk top.

Launch
FRAMES

PNNL-31150

Left click on File\Open command sequence at the upper left corner of the FRAMES screen.

The selection list of templates opens that are located in the FRAMES>Templates folder.

B Framework for Risk Analysis in Multimedia Environrr

File Site Customize GO.. Help
New Ctrl+N
Open
Close
Save F2

B Global Input Data Open

™ <« OSDisk (C:) » FRAMES > Template v 0
Organize v New folder
&# Dropbox oy Name a
trophaxicache | | (bak)templt01.gid
& FEDSM2020-TuesdayMorningPlenary ] templt01.gid
& Screenshots | templt02.gid
@ OneDrive - PNNL | templt03.gid
I Desktop | templt04.gid
] t 1t05.gid
% Documents J CpICa.g8
. __| tmpbiota.gid
Ji Wiic | | TmpEPF.gid

=1 N

Select a template (templt02.gid in this example) by highlighting it and selecting ‘Open’. The

selected template will appear in the FRAMES screen. All module connections and model

GENII Setup
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selections are now made. This is indicated on the screen as a series of icons, connected with

colored lines as shown below.

PNNL-31150

BE= Framework for Risk Analysis in Multimedia Environmental Systems

File Ste Customize GO.. Help

e

- [m]

GENII

...""l’

-4 Boundary Conditions o
' Plus Operators
e Sync Operators
8 User Defined
@ Database
@ Aquatic Organism Selector
"-9 Constituent
[@ Eco Exposure & Risk
@ Eco Health Effects
@ Fate & Transport
. Aquifer

B Overland Flow
i Source
. Surface Water
. Vadose Zone
[@ Human Exposure & Risk
a Exposure Pathways
. Health Impacts
.’ Receptor Intakes

[# Renorts v
File: c:Afr At plt02.gid Site: Site 1

p

Constituent (con1)

ZEag
Air (aiv)

User_Defined (usr3)

Receplpr_Intakes (y 6f‘?epoﬁ_Generator (nes8)

Health_Impacts (hei7)

Icon: Constituent {con1) 9/16/2020 3:26 PM

This is the GENII 2.10 templt02.gid.

Save the file using the FRAMES File Save As command using a file name and directory of your

choice.

New
Open

Close

Save
Save As

Print...

References

Exit

GENII Setup

File Site Customize

Project Description
c\frames\template\templt02.gid

Module Description Report

Refresh Module Descriptions

[ Framework for Risk Analysis in Multimedia Environmental Systems

GO... Help
Ctrl+N
F2
Ctrl+P
A
LS
Ctrl+F4 User_

13
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E Global Input Data Save As

N <« OSDisk (C:) » FRAMES > Template v O
Organize v New folder
3 This PC Name -
r Libraries :] (bak)templt01.gid
& Network [ (bakjtemplt02.gid

T tammnknl ~id

Search Template

File name: | WML

Save as type: | Global Input Data (*.gid)

A Hide Folders

Cancel

PNNL-31150
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3.0 Step by Step Example 5

Step by step instructions follow for setting up Example 5 (genii_05.gid).

Examples are located in the GENII directory (c:\FRAMES\Examples).

Example 5 is concisely summarized below.

PNNL-31150

Example

Description

Complexity

GENII_05.GID

Three sources (air, surface water, and groundwater)
with user-defined nuclide concentrations cause

exposures through animal products, crops, and aquatic

food ingestion, as well as inhalation and external
exposure. Irrigation is included.

Complex

The following summary is provided in GENII Version 2 Users’ Guide (Napier 2012).

“GENII_05: This example scenario is derived from the template TmpKnown, for which air,
surface water, and groundwater concentrations of radioactive contaminants are known. For this
example, the radionuclide 'T is selected, and the decay progeny "'"Xe is automatically added.
The three known environmental media, air (via the ATO Air Module), surface water (via the
WCF Surface Water-dissolved module), and groundwater (via the WCF Groundwater-dissolved
module) are selected. For the air, the iodine is described as being in particulate form using the
Flux Types button and known air concentrations, and total annual deposition rates are entered.
For the two water concentration modules, a short time history of water contamination is
entered. The GENII Chronic Exposure module is used to estimate concentrations of 'l in
food crops from depositions from air and water. Sources of water for home consumption,
irrigation, and farm animal use must be selected from the Water/General and Water/Irrigation
Soutces tabs, as shown:

EZ GENII Chronic Exposure Module - exph

File Defaults Reference Help

Controls wiater | Soill Aariculturs | Pathwas |

General | Animal water | Iination sources | Imigation rates | Inigation times |

Ref. 0 [ Aquatic foods fram salt water [vesus fresh water]
Rek: 0 ™ Treatment plant purification of domestic vwater
Ref: 0 X Residential imigation

Source of residential imgation IGloundwater vl Fef: 0

Irigation rate for residential land W’m Ref: 0
Irrigation time for residential land IBD—W Ref: 0
Irrigation water deposition time prior to exposure Ig—m Ref: 0
Source of domestic water W Ref: 0
Indoar volatiization factor for radat Ref: 0
Indoor volatiization factor for radionuclides | Fef 0

Delay time in water distribution spstem |1.D day vl Ref: 0
Shoreling sediment denszity |15.D Ikga"l‘ﬂ'\: vl Ref: 0

One age group (defined to be 0-70 years in this example) is selected in the GENII Receptor
Intakes module, and consumption rates are input. The GENII Health Impacts module is
selected, with the ICRP-26/30 option. Radiation dose is selected. The dose may be viewed by
using the right-click and View/Print model output selection. Because three source media have
been used, the output summaries are provided for all.”

Step by Step Example 5
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To open Example 5 using the stored example either

1) Double click on the Icon ‘Launch Frames’ or

Launch
FRAMES

2) Left click on the windows icon in the lower left of the screen

and select the Launch FRAMES icon as shown in the drop-down menu under FRAMES.

3) Orrun \FRAMEX\FUI.exe (FUI stands for Frames User interface). The FRAMES
Program opens.

GENII

."""l’

® Sync Operators
8 User Defined
@ Database
? Aquatic Benchmarks
4
M Aquatic Organism Selector
&3 Constituent
@ Eco Exposure & Risk
@ Eco Health Effects
@ Fate & Transport
5% Air
.

Icon: () 10/17/2020  6:16 PM

[ O
File: gid Site

To open the completed Example 5, select File > Open,

Step by Step Example 5 16



B Framework for Risk Analysis in Multimedia Enviro

File Site

New

Open

Close

Customize

GO.. Help

Ctrl+N

then select FRAMES\Examples\genii_05.gid to open the completed example 5.

= Globa Input Data Open

PNNL-31150

« v 4 » ThisPC » OSDisk (C:) » FRAMES » Examples
Organize « New folder
FRAMES = Name
Documentation .j ash5.gid
Bxamples | 1 genii_01.gid
Star 0 genii_02.gid
Template J genii_03.gid
inetpub || genii_05.gid
The completed Example 5 is shown below.
E Framework for Risk Analysis in Multimedia Environmental Systems O X
File Site Customize GO.. Help
GE N I I Constituent(con1)

..""’l’

(@ Boundary Conditions 2

o Plus Operators
@ Sync Operators
+ )

=5 User Defined

@ Database

« Aquatic Benchmarks

—f“re Constituent

SR

Expgsure_Pathways (expb)

| User_Defin d(usfﬁ) Receptor_Intakes (rcp6)

User_Defined (usr4
- { ) Health_lImpacts (hei7)

The example consists of seven icons arranged in a single “conceptual model”.

¢ Database

o Constituent (conl)

Step by Step Example 5
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e Boundary Conditions
o User_Defined (usr2)
o User_Defined (usr3)
o User_Defined (usr4)
e Human Exposure & Risk
o Exposure_Pathways (exp5)
o Receptor_Intakes (rcp6)
¢ Human Exposure & Risk (hei7)
Each of the icons has a name in parenthesis followed by a number; for example (conl). The
example is built starting with the icon numbered 1, and each icon is added in succession ending
with icon 7. The example will be constructed in the following steps:

1) Open the program, open a new case, and name the site.

2) Add the icons to the display in a logical order and displayed so that the icons can be
connected while being able to see the connections and read the icon names.

3) Add the connections between the icons. Each line has an arrow showing the direction of
the connection.

4) Select the models for each step (Add General Information to the model).
5) Add User Input to the models.
6) Run the model.

3.1 Getting Started with Example 5

From the open FRAMES program screen open a new file.

GENII

l.""'l,

© sync operators
£2 user Defined
@ Database
o)
& Aquatic Benchmarks
s
[@ Aquatic organism Setoctor
“4a Constituent
@ Eco Exposure & Risk
@ Eco Health Effects
@ Fate & Transport
=
<'Q Air

8 e v
File: gid Site Icon: () 10/17/2020 6:16 PM

Select File > New.

Step by Step Example 5 18
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Bt~ Framework for Risk Analysis in Multimedia Enviror
File Site Customize GO.. Help

Open

The following window opens, and a File name is requested. Name this file Example5. Note the
file name must contain eight characters or less. Note, this file is now stored in the Frames >
Examples sub folder. You may save the file in a folder of your choice.

Global Input Data Open New
§= Global Inp p X
1+ <« FRAMES » Examples v O Search Examples 2
Organize » New folder =~ ™ @
~
~ A
s+ Quick access Name Dat
B Deskiop | | ashs.gid 2/2
[ genii_01.gid 272
& Dropbox [ genii_02.gid 22
.dropbox.cache D genii_03.gid 272
FEDSM2020-TuesdayMorningPlenary D genii_05.gid 2/2
Screenshots ' aenii 07.aid 22¥
o o v £ >
File name: | TS v|  Global Input Data (*.gid) v|

| Open | | Cancel |

The program requests a site name. Multiple conceptual models may be saved in the same *.gid
file by using Sites; only one conceptual model will be used in this example. The suggested Site
name is ‘Site 1’. You may name the site ‘Site1l’ as done here or select a name of your choice.
After you have named the site select ‘OK’.

E Framework for Risk Analysis in Multimedia Environmental Systems m= m}

File Site Customize GO.. Help

GENII

Version 2.10

meezziyyy

® Sync Operators Create new site
—:—- User Defined Site name
& Database

e Aquatic Benchmarks
- Aquatic Organism Selector
Bt

Note that at the bottom of the screen (in the second box from the left) the site is named (Site:
Site 1).

Step by Step Example 5
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BE= Frame

File Site Customize GO..

GE

eI 77

Sync Operators
1 g User Defined

| (@ Database

) ,

‘ L«J Aquatic Benchmarks

|| _ _

‘ L«; Agquatic Organism Selector
% Constituent

(& Eco Exposure & Risk

| @ Eco Health Effects

(8 Fate & Transport
B L
| - Annifar

File: c:\framesiexamplesiex Site: Site 1

NII

v

PNNL-31150

Also note at the bottom of the screen the file location ‘File:’ is listed in the left box. The Site
name is listed in the second box. The Icon is listed in the third box. The date is listed in the
fourth box. The time is listed in the fifth box.

WRER A ~unifar

File: c\frames\examplesiexample5.gid Site: Site 1 Icon: ()

10/17/2020 | 7:38 PM

3.2 Add Icons to Example 5

This procedure will add the seven icons (model types) sequentially to the model.

Start building the model using the tool icons shown on the left of the display. These items are
grouped as ‘Boundary Conditions’, ‘Database’, ‘Eco Exposure & Risk’, ‘Fate & Transport’,
‘Human Exposure & Risk’, ‘Reports’, and ‘System’.

Step by Step Example 5
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[@ Boundary Conditions

o Plus Operators

® Sync Operators
-:- User Defined

*J Aquatic Benchmarks

[«; Aquatic Organism Selector

‘:e Constituent
@ Eco Exposure & Risk
@D Eco Health Effects
@ Fate & Transport

‘ Overland Flow
i Source
ﬂ Surface Water
. Vadose Zone
[@ Human Exposure & Risk
ﬂ Exposure Pathways
- Health Impacts
.g Receptor Intakes

@ System
Sensitivity

3.2.1 Icon 1 Constituent (conl) - Database

PNNL-31150

Icon 1: From the list of modules on the left of the window, add a Constituent Database to the

center top of the display. Three data bases are provided: ‘Aquatic Benchmarks’, ‘Aquatic
Organism Selector’ and ‘Constituent’. Select ‘Constituent’ for this example.

Step by Step Example 5
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[@ Database

——
{#j Aquatic Benchmarks

r
& 4 Aquatic Organism Selector

ie Constituent

-

Right click on ‘Constituent’. There are two choices: Add ‘Constituent’ to site or Change
‘Constituent’ icon. Note, double clicking on the icon will also add it to the site.

Select Add ‘Constituent’ to site. The icon shows up in the upper left corner of the screen. Itis
labeled Constituent (conl); the one signifies it is the first icon added to the model.

@ Boundary Conditions 2

o Plus Operators =
B Framework for Risk Analysis in Multimedia Environmental Systems

Sy| Add 'Constituent’ to site - : i
File Site Customize GO.. Help

Change 'Constituent’ Icon

+
i | GENII &
[ Database ‘ Constituent {con1)

;«: Aquatic Benchmarks Ve rs ”o n 2. 1 0

N J Aquatic Organism Selector Ny i "’ll

‘:?e Constituent

The icon name shows up in the 3™ box at the bottom of the display.

ol

File: c\frames\template\t02-dem:| Site: Site 1 Icon: Constituent (con1)

Move the icon slightly to the right of the screen near the top by clicking on the icon and dragging
it with the mouse. By moving the icon, a space is available for the next icon to populate.

3.2.2 lcons 2, 3, and 4 User Defined (usr2), (usr3), and (usr4) — Boundary
Conditions

Icons 2, 3, and 4: Add three Boundary Conditions to the upper left of the display, one below
the other. Three Boundary Conditions are provided: ‘Plus Operators’, ‘Sync Operators’ and
‘User Defined’. Select three ‘User Defined’ icons for this model.

@ Boundary Conditions

o Plus Operators

@ Sync Operators
i -I— User Defined

To add them to the upper left of the display: Right click on ‘User Defined’. There are two

choices: Add ‘User Defined’ to site or Change ‘User Defined’ icon. Select Add ‘User Defined’ to
site.
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' N N | ‘ Add 'User Defined' to site
Change 'User Defined' Icon

—

[@ Boundary Conditions

: o Plus Operators
. ® Sync Operators

. User Defined

The icon shows up in the upper left corner of the screen. It is labeled ‘User Defined (usr2)’; the
two signifies it is the second icon added to the display.

E
GENII User Defined (usr2)

"""’ll

Move the icon to the left of the screen slightly below (conl) by clicking on the icon and dragging
it with the mouse.

E»"E nework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO..

Sit: Help
GENII Constituent {con1)

Version 2.10 g7
' N N | "'ll User Defined (usr2)

Sync Operators 2

+ :
e User Defined

Following the steps above add a second and a third ‘User Defined’ Icons. Place them beneath
the first ‘User Defined’ Icon. They are labeled ‘User Defined (usr3)’ and ‘User Defined (usr4)’ on
the display.

BE= Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

GENI *....

Version 2.10 &2
' NN "'ll User Defined (usr2)

® Sync Operators
g User Defined
@ Database
@ Aquatic Benchmarks
@ Aquatic Organism Selector
"-9 Constituent User Defined (usr4)
@ Eco Exposure & Risk

User Defined (usr3)
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3.2.3 Icon 5 Exposure Pathways (exp5) — Human Exposure & Risk

Icon 5: Add ‘Human Exposure & Risk’ to the model. Three items are provided: ‘Exposure
Pathways’, ‘Health Impacts’, and ‘Receptor Intakes’. To add Exposure Pathways to the model:

| [# Human Exposure & Risk
ﬁ Exposure Pathways

. Health Impacts
.‘g Receptor Intakes

Right click on ‘Exposure Pathways’. There are two choices: Add ‘Exposure Pathways’ to site
and Change ‘Exposure Pathways’ Icon. Select Add ‘Exposure Pathways’ to site. The
‘Exposure Pathways’ icon shows up in the upper left corner of the screen. Itis shown in red.
Note the prior icon has changed arrow colors from black to white.

‘ Ove Add 'Exposure Pathways' to site
Change 'Exposure Pathways' Icon
ﬁ Sourve
‘ Surface Water
. Vadose Zone
(8 Human Exposure & Risk

ﬁ Exposure Pathways

It is labeled ‘Exposure Pathways (exp5)’; the five signifies it is the fifth icon added to the display.
Position the ‘Exposure Pathways’ icon below and diagonally to the right of ‘Constituent (conl)’.

BE% Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

GENII
Exposure Pathways (exp5)
Version 2.10 —

Note the color of the icon. The colors of the last to be input icon are reversed from that shown
in the icon list. When another icon is added, the color of the prior icon reverts to that shown in
the icon list.
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BES Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

GENII
.

EssNy "II User Defined (usr2) Exposure Pathways (exp5)

B Overland Flow G
i Source
. Surface Water
- Vadose Zone
@ Human Exposure & Risk g
ﬂ User Defined (usr4)
. Health Impacts
=4 Receptor Intakes
@ Reports

& rags

B ©nnct Banartar 2

File: cAframes\examplesiexam Site: Site 1 Icon: Exposure Pathways (exg 10/17/2020 8:07 PM

User Defined (usr3)

3.2.4  Icon 6 Receptor Intakes (rcp6) — Human Exposure & Risk
Icon 6: Add another Human Exposure & Risk Icon for Receptor Intakes.

Right click on ‘Receptor Intakes’. There are two choices: Add ‘Receptor Intakes’ to site and
Change ‘Receptor Intakes’ Icon. Select Add ‘Receptor Intakes’ to site.

Add 'Receptor Intakes' to site
Bl s

Change 'Receptor Intakes' lcon
. Vadose Zone
[@ Human Exposure & Risk
ﬁ Exposure Pathways
. Health Impacts

.ﬂ Receptor Intakes

The ‘Receptor Intakes’ icon is added in the upper left corner of the screen and is red.

BE= Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

GENII Rceptor Intakes (rcp6)
e e s R T

Move the icon diagonally to the right and below the ‘Exposure Pathways’ icon by clicking on the
icon and dragging it with the mouse.
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BE= Framework for Risk Analysis in Multimedia Environmental Systems - m}

File Site Customize GO.. Help

GENII

Version 2.10 g %2
' N N "’ll User Defined (usr2) Exposure Pathways (exp5)

B Overland Flow it

i Source

u Defined 3
- Surface Water ser Defined (usr3) Receptor Intakes (rcp6)

. Vadose Zone
@ Human Exposure & Risk

Constituent (conl1)

3 Exposure Pathways User Defined (usr4)
-

3.2.5 Icon 7 Health Impacts (hei7) — Human Exposure & Risk
Icon 7: Add another ‘Human Exposure & Risk’ Icon for Health Impacts.

Right click on ‘Health Impacts’. There are two choices: Add ‘Health Impacts’ to site and
Change ‘Health Impacts’ Icon. Select Add ‘Health Impacts’ to site.

|
i Source Add 'Health Impacts' to site
Change 'Health Impacts' lcon
n Surface : P
. Vadose Zone

@ Human Exposure & Risk
ﬂ Exposure Pathways

. Health Impacts

5 .i Receptor Intakes

The ‘Health Impacts’ icon is added in the upper left corner of the screen and is red.

B Framewark for Risk Analysis in Multimedia Environmental Systems o

File Site Customize GO.. Help

GENII gml Impacts (hei7)

Version 2.10 2 8z
e SsNy "’I User Defined (usr2) Exposure Pathways {exp5})

B Overland Flow "

Constituent (con1)

i Source ‘;
‘ Surface Water User Defined (usr3) Receptor Intakes (rcp6)
. Vadose Zone
@ Human Exposure & Risk ‘;
a Exposure Pathways User Defined (usrd)

L JHealth Impacts

Move the icon down and diagonally to the right of the ‘Receptor Intakes’ icon by clicking on the
icon and dragging it with the mouse.
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File Site Customize GO.. Help

PNNL-31150

GENII

..""'ll

[ Overland Flow
i Source
. Surface Water
. Vadose Zone
@ Human Exposure & Risk
a Exposure Pathways
. Health Impacts
.’ Receptor Intakes

Constituent {con1)

User Defined (usr2)

User Defined (usr3)

User Defined (usr4)

Exposure Pathways (exp5)

Receptor Intakes (rcp6)

Health Impacts (hei7)

This step completes the addition of icons to the screen. The model consists of 7 icons arranged
as shown below.

BE: Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

CSGEINNTS

] [ Overland Flow
i Source
B surface water
Bl vadose zone
@ Human Exposure & Risk
ﬁ Exposure Pathways

! . Health Impacts

‘ .’ Receptor Intakes
[@ Reports

B rags

2 Report Generator
@ System

B sensitivity

File: cAframes\examplesiex: Site: Site 1

v

Constituent (con1)

Bz

User Defined (usr2)

User Defined (usr3)

User Defined (usr4)

Exposure Pathways (exp5)

Receptor Intakes (rcp6)

Health Impacts (hei7)

Icon: Health Impacts (hei7) 10/17/2020 8:20 PM

Save the file as: Example5.gid in the Frames > Examples directory or in another directory of

your choice.

Step by Step Example 5
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3.3 Add Connections to Example 5

BE= Global Input Data Save As X
M <« FRAMES > Examples v O Search Examples P
Organize v New folder » o
B videos A Name . "
& Bamberger, Judith A | ashs.gid
[ This PC | example5.gid
r Libraries | | genii_01.gid
&% Network | aenii 02.aid V.
v < >
File name: | example5.gid "
Save as type: | Global Input Data (*.gid) v
A Hide Folders Save Cancel

PNNL-31150

Icon 1: To add connections between the icons start with ‘Constituent (conl)’ icon. Right click
on the icon and select Connect-Disconnect. A window opens showing all of the icons to be
connected. Note that the icon names are numbered sequentially in the order they were added

to the model.

ystems

L3

User Defined (usr2)

L3

User Defined (usr3)

4

Co

Connect-Disconnect >
General Info
User Input

Run Model

Rename

Delete

View/Print User Input

View/Print Module Output

——

Receptor Intakes (rcp6)

Select ‘User Defined (usr2)’ as the first connection.

User Defined (usr2)

User Defined (usr3)

User Defined (usrd)
Exposure Pathways (exp5)
Receptor Intakes (rcp6)
Health Impacts (hei7)

Step by Step Example 5

User Defined (usr2)

LB

Connect-Disconnect
Cu

General Info
User Input

Run Model

Rename
Delete
View/Print User Input

View/Print Module Qutput

K
> User Defined (usr2)
User Defined (usr3)

User Defined (usrd)
Exposure Pathways (exp5)

Receptor Intakes (rcp6)
Health Impacts (hei7)
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Constituent {con1)

§2 - 3

User Defined {usr2) Exposure Pathways (exp5)

Notice that the line connecting the two icons is shown in orange and the green arrow in the
middle of the line shows the direction of the connection from (conl) to (usr2).

The constituent data base must be connected to each icon. Sequentially right click on
‘Constituent (conl)’ and connect to each icon. The result shows ‘Constituent (conl)’
connections to each icon. Notice that ‘Constituent (conl)’ has been moved slightly to the left to
show the connections more clearly with less overlap.

Constituent{con1)

£ 3 S

Ufer Defined (usr2) Exposure Pathways (expb)

¥ g4

User Defined (usr3) Receptor Intakes (rcp6)

¥
User Defined (usr4) m

Health Impacts (hei7)

The next step is to connect the user defined icons to the ‘Exposure Pathways (exp5)’.

Icon2: Right click on ‘User Defined (usr2)’ and connect to ‘Exposure Pathways (exp5)’.

Icon3: Right click on ‘User Defined (usr3)’ and connect to ‘Exposure Pathways (exp5)’.

Icon 4: Right click on ‘User Defined (usr4)’ and connect to ‘Exposure Pathways (exp5)’.

Note that it is also possible to connect icons by placing the cursor on the starting icon, holding

down the shift key and left mouse button simultaneously, and dragging from the starting icon to
the icon to be connected to it. The connecting lines may be disconnected following the same

procedure(s).
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o

Constituent {con1)
[ 4 &

' Connect-Disconnect > Constituent (con1)

U General Info User Defined (usr3)
User Input User Defined (usrd)
Run Model Exposure Pathways (exp5)
a Réname Receptor Intakes (rcp6)
Delete Health Impacts (hei7)
U [ RETEpTor MTakesrep6)

View/Print User Input

View/Print Module Output

The connections are shown as a brown arrow from each ‘User Defined’ to ‘Exposure Pathways
(exp5)’.

¥o

Constituent{con1)
P A

Uger Defined (usr

Exposure Pathways (expb)

L &4

Receptor Intakes (rcp6)

User Defined (usr4) ‘

Health Impacts (hei?)

Icon 5: The next step is to connect ‘Exposure Pathways (exp5)’ to ‘Receptor Intakes (rcp6)’ by
right clicking on ‘Exposure Pathways (exp5)’ and selecting ‘Receptor Intakes (rcp6)’.

Fao

Constituent {conl)
» A

&2

Connect-Disconnect

Constituent (con1)

Ufer/Defined (usr General Info User Defined (usr2)
¥ User Input User Defined (usr3)
X Run Model User Defined (usrd)
Renaene Receptor Intakes (rcp6)
Delete Health Impacts (hei7)

User Defined

Intakes (rcp6)’.

Step by Step Example 5

View/Print User Input

View/Print Module Output

A\

The connection is shown as a brown arrow from ‘Exposure Pathways (exp5)’ to ‘Receptor
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¥

Constituent{conl)
| 4 &

m e

Uger Defined {usr

Exposure Pathways (expb)

User Defined Receptor Intakes (rcp6)

User Defined (usrd) ‘

Health Impacts (hei7)

Icon 6: The next step is to connect ‘Receptor Intakes (rcp6)’ to ‘Health Impacts (hei7)’ by right
clicking on ‘Receptor Intakes (rcp6)’ and selecting ‘Health Impacts (hei7)’.

Fo

Constituent {con1)
P A

Uger/Defined {usr Exposure Pathways {exp5b)

B Connect-Disconnect > Constituent (con1)
User Defined Re(
General Info User Defined (usr2)
User Input User Defined (usr3)
Run Model User Defined (usr4)

Harane Exposure Pathways (exp5)

User Defined {usr4) Delete S Heokh Impacts (her)

The connection is shown as a brown arrow from ‘Receptor Intakes (rcp6)’ to ‘Health Impacts
(hei7)’. The resulting wholly connected model is shown below.
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B Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

G E=INIS

[ Overland Flow G
i Source

Surface Water

. Vadose Zone

| Human Exposure & Risk

i a Exposure Pathways

i . Health Impacts

i .! Receptor Intakes

| [@ Reports

| & racs
: E Report Generator
@ System

| s
| . Sensitivity o

File: c:\frames\examples\exz Site: Site 1

Constituent{con1)
| 4 A

Uer Defined (usr Expodure Pathways (exp5)

User Defined

Receptor Intakes (rcp6)

User Defined (usrd)

Health Impacts (hei?7)

Icon: Receptor Intakes (rcp 10/17/2020 8:51 PM

Save the model by selecting File along the

top ribbon and then selecting Save.

Bt= Framework for Risk Analysis in Multi

File Site
New
Open

Close

Save

Customize GO.. Help

Save As

3.4 Add General Information (select models) to Example 5

This procedure will select models for each of the seven icons sequentially. The information will

be added via General Info.

3.5 General Information for Icon 1 Constituent (con1) - Database

Icon 1: Right click on ‘Constituent (conl)’ and the following window opens. Select ‘General

Info’.

Step by Step Example 5

.

Connect-Disconnect
General Info

User Input

Run Model

Rename
Delete
View/Print User Input

View/Print Module Output

PNNL-31150
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The following ‘Object General Information’ window opens.

Object General Information

E asting coordinate 0 km
Northing coordinate 0 km
Elevation 0 km

Class ’m
Group [Comsttvent =]
Object Id [m—

User Label [Constituent

Select from Applicable Models

Previous Model |

Model D escription

KACARE Radionuclide Database Selection
Updated Radionuclide D atabase Selection

Non-applicable Models

Under ‘Select from Applicable Models’ three options are provided:

‘FRAMES Constituent

PNNL-31150

Database Selection’, ‘KACARE Radionuclide Database Selection’, and ‘Updated Radionuclide

Database Selection’. Select the third model:

‘Model Description’ is shown in the window to the right. Select ‘Ok’.

Object General Information

Easting coordinate 0 km
Morthing coordinate 0 km
Elevation 0 km

Class | Database j
Group [ Constituent I
Object Id |\:mﬂ

User Label |Constituent

Select from Applicable Models

Previous Model |

Model Description

FRAMES Constituent Database Selection
KACARE Radionuclide D atabase Selection

dated R adionuclide D atabase Selection

Mon-applicable Models

MODULE VERSION
2.18.2 Compliled February 2017

MODULE DESCRIPTION
GENII Radionuclide Database

This module allows the user to select constttuents

of concern. The database also provides some

chemical and radiological properties for other modu les.,
See documentation.

MODULE REFEREMCES

lleb site: y P

htto: “mepas.onl.qov: 2080-FRAMESULS

UALID COMNECTIONS
Valid Input Reads

Ualtd Output Writes

SYSTEM REQU [REHENTS

Operating Sye Windows
rOCEssSor: Pent ium+

RAM Memory:

Disk Space: 1ME free

POINT OF CONTRCT o )
M Pacific Morthwest Hational

Laboratory

Contact Ham Bruce Napier

Matling Hddress P.0. Box 999 MNMSIN K7-68
City Richla d

State L]

Ok Cancel

‘Updated Radionuclide Database Selection’. The

After selecting ‘Ok’, the model window closes and the ‘icon Constituent (conl)’ now shows a red

light in the “traffic signal”.

Step by Step Example 5
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Coqg”rituént {cont)
|

3.5.1 General Information for Icon 2 User Defined (usr2) — Boundary Conditions

Icon 2: Right click on ‘User Defined (usr2)’ and the following window opens. Select ‘General

Info’.
4
) Connect-Disconnect >

U General Info

User Input
‘ Run Model
‘ Rename
i Delete

View/Print User Input

View/Print Module Output

The following window ‘Object General Information’ opens. A list of models is provided in the
‘Select from Applicable Models’ window. Not all models are shown below.

t Object General Information

E asting coordinate | 0 km Class IF: sundary Conditions _]
Northing coordinate | 0 km Group I\, er Defined :l
Elevation | 0 km Obiject Id l.,,; 12
User Label |User Defined Previous Model |

Select from Applicable Models Model Description

ATO Acute Air Module

ATO Air Module

EPF Acute Exposure Concentrations Module
EPF Exposure Pathways Module

RIF Receptor Intakes Module

SCF Sediment-Dissolved Module

SCF Sediment-Total Module

SCF Soil-Dissolved Module

SCF Soil-T otal Module bt
Non-applicable Models
BBF Eco Body Burden Module

Dk LCancel |

For this example, select the third applicable model listed ‘ATO Air Module’. Upon selection, the
‘Model Description’ populates the window to the right. Select ‘Ok’ to use this model.
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Object General Information ‘

Easting coordinate 0 km Class | Boundary Conditions _']
Northing coordinate 0 km Group IU:er Defined J
Elevation 0 km Object Id |u-:-|3

User Label ||_|s‘Er Defined Previous Model |
Select from Applicable Models Model Description
| |AFF Air Module " A
N MODULE VERSION
ATO Acute Air Module 1.7 Compiled on 6/1/2006
. I‘IEIDULE DESCEIF['TIEIN[ ¢ k h srati
is module only if you know the concentrations,
EPF Acute Exposure Concenliations Module deuosltlun rates andsor external dose in air. The
EPF Exposure Pathways Module cagst Ltlfelat cuncﬂtrgtwns denaglgmn rgtes an nd
enternal doses all at user provided points in time, are
RIF Receptor Intakes Module entered directly throush the interface.

SCF Sediment-Dissolved Module CECAY PRODUCTS
SCF Sediment-Total Module This module does not compute thﬁ ingrowth of progeny

il-Di because the user is assumed to know everything about
SCFSO!I Dissolved Module the source, including progeny emission. ~Therefore,
SCF Soil-Total Module v |lthis modulé assumes that the progeny emissions are

input along with the parent emissions.

I‘ICIDULE REFERENCES
Document: FRAMES ATO Air Module

Non-applicable Madels FUERRTBE Lron
BEF Eco Body Burden Module ﬁg]l‘alﬁntg EZ ﬁﬁggr

Other related sites:
1721

1] /| £y /| =

UALID CONMECTIONS
Ualid Input Reads
1 tc 1 con required as input v

Ok Cancel |

After selecting ‘Ok’, the ‘Object General Information’ window closes, and the icon ‘User Defined
(usr2)’ now shows a red light in the “traffic signal”.

user_Defined {us

|
3.5.2 General Information for Icon 3 User Defined (usr3) — Boundary Conditions

Icon 3: Right click on ‘User Defined (usr3)’ and the following window opens. Select ‘General
Info’.

‘u Connect-Disconnect
I General Info

User Input

Run Model

‘ Rename
Delete

View/Print User Input

View/Print Module Output

The following window ‘Object General Information’ opens. A list of models is provided in the
‘Select from Applicable Models’ window. Scroll down the list to see additional models.
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Object General Information

Easting coordinate ﬁ km Class IEIw:w.mdaw Conditions ZI
Northing coordinate liﬂ km Group I User Defined ;]
Elevation liu km Object Id |us13

User Label ||_| ser Defined Previous Model |

Select from Applicable Models

Model Description

SCF Soil-Total Module A
SCF Spreadsheet Imports

WECF Aquifer-Dissolved Module

WCF Aquifer-T otal Module

WCF Surface Water-Dissolved Module

WEF Surface Water-Total Module

WFF Aquifer Module

WFF Overland Flow Module

WFF Surface Water Module

WFF Vadose Madule v

Non-applicable Models

BBF Eco Body Burden Module

For this example, select the sixth model from the bottom, ‘WCF Surface Water-Dissolved

Cancel I

[ o ]

PNNL-31150

Module’. Upon selection, the Model Description populates the window to the right. Select ‘OK’

to use this model.

| Object General Information
Easting coordinate 0 km Class IEI oundary Conditions ZI
Northing coordinate 0 km Group ILlaer Defined ;]
Elevation lig km Object Id |._,s,3
User Label |User Defined Previous Model |
Select from Applicable Models Model Description
SCF Soil-Total Module ~  |noouLE versION A

SCF Spreadsheet Imports
WCF Aquifer-Dissolved Maodule
WCF Aquifer-Total Module

WLF Surface Water-Dissolved Module

WCF Surface Water-Total Module

WFF Aquifer Module

‘WFF Overland Flow Module

WFF Surface Water Module

WFF Wadose Madule b

MNon-applicable Models

BBF Eco Body Burden Module

1.7 Compiled on 6-1-2006

MODULE DESCRIPTION

Use this module only if vou know the constituent
concentrations in a surface water body The
CONSTituent Concentrations at user Erovlded points in
time are entered directly through the interface.

DECAY PRODUCTS

This module does not compute the ingrowth of progeny
because the user is assumed to know eueruthtng al out
the source, including progeny concentrati

Therefore, this module assumes that the nrogeny
emissions are input along with the parent
concentrations.

MODULE REFEREMCES
Document: FRAMES Known Water Module

Author

l‘lttch Pelton
Gariann Gelston
Melanie Eslinger

Other related sites:
/7]

377 Vd v

UALID CONNECTIONS
Ualid Input Reads
1 to 1 con required as input v

Cancel I

After selecting ‘OK’, the ‘Object General Information’ window closes, and the icon ‘User Defined
(usr3)’ now shows a red light in the “traffic signal”.

Step by Step Example 5
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/User_Defined {usr3)

3.5.3 General Information for Icon 4 User Defined (usr4) — Boundary Conditions

Icon 4: Right click on ‘User Defined (usr4)’ and the following window opens. Select ‘General

Info’.

Connect-Disconnect
General Info

User Input

Run Model

Rename

Delete

View/Print User Input

View/Print Module Output

The following window ‘Object General Information’ opens. A list of models is provided in the
‘Select from Applicable Models’ window. Scroll down the list to see additional models.

Object General Information

E asting coordinate 0 km
Northing coordinate 0 km
Elevation 0 km

Class I Boundary Conditions ZI
=

Group IUser Defined

Obiect Id [srd

User Label |User Defined

Select from Applicable Models

Previous Model |

Model Description

SCF Soil-Total Module A
SCF Spreadsheet Imports

WCF Aguifer-Dissolved Module

\WF Aquifer-Total Module

WCF Surface Water-Dissolved Module

WCF Surface Water-Total Module

WFF Aquifer Module

WFF Overand Flow Module

WFF Surface Water Module

WFF Vadose Module 2

Non-applicable Models

BBF Eco Body Burden Module

Step by Step Example 5
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For this example, select the eighth model from the bottom, ‘WCF Aquifer-Dissolved Module’.
Upon selection the ‘Model Description’ populates in the window to the right. Select ‘Ok’ to use

this model.

' Object General Information

E asting coordinate 0 km
Morthing coordinate 0 km
Elevation o km

Class | Boundary Conditions ZI
Group ILIser Defined J
Object Id |usr4

User Label |User Defined

Select from Applicable Models

Previous Model |

Model Description

SCF Soil-Total Module

SCF Spreadsheet Imports

WCEF Aguiter-Dissolved Module

WCF Aquifer-Total Module

‘WCF Surface Water-Dissolved Module
WCF Surface Water-Total Module
‘WFF Aquifer Module

‘WFF Overand Flow Module

WFF Surface Water Module

'WFF Wadose Module

Non-applicable Models

BEF Eco Body Burden Module

MODULE VERSION
1.7 Compiled on &-1-/2086

MODULE DESCRIPTION

Use this module only if yuu know the constituent
concentratlons tn an aquifer. The constituent
concentrations at user Eruutded points in time are
entered directly through the interface.

DECAY PRODUCTS

This module does not compute the ingrowth of progeny
because the user is assumed to know euerythlng about
the source, anludln? progeny concentrati

Therefore, this module assumes that the Drogeny
emissions are input along with the parent
concentrations.

MODULE REFEREMCES
Document: FRAMES Known Water Module

Authors

Melanie Eslinger
Other related sites:
/7 rd

Hd rd

VALID COMNECTIONS
Valid Input Reads
to 1 con required as input

Cancel |

After selecting ‘Ok’, the ‘Object General Information’ window closes, and the icon ‘User Defined
(us4)’ now shows a red light in the “traffic signal”.

User_Defined (usr4)

3.5.4 General Information for Icon 5 Exposure Pathways (exp5) — Human

Exposure & Risk

Icon 5: Right click on ‘Exposure Pathways (exp5)’ and the following window opens. Select

‘General Info’.
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o i

E Connect-Disconnect
General Info
User Input

Run Model

Rename
Delete

[ 3
-g View/Print User Input

Rece View/Print Module Output

The following window ‘Object General Information’ opens. A list of models is provided in the
‘Select from Applicable Models’ window.

Object General Information
E asting coordinate 0 km Class | Human Exposure & Risk ;]
Northing coordinate 0 km Group I Exposure Pathways j
Elevation lig km Obiject Id [exp5
User Label ||.:,‘:F,.:,su,e Pathways Previous Model |
Select from Applicable Models Model Description

GENII'V.2 Chronic Exposure Module
MEPAS 5.0 Exposure Pathways Module

Mon-applicable Models

GENII'Y.2 Acute Exposure Module
GENII'Y.2 Near Field Exposure Module

Ok I Cancel |

For this example, select the first model, ‘GENII V.2 Chronic Exposure Module’. Upon selection
the ‘Model Description’ populates the window to the right. Select ‘Ok’ to use this model.
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1 Object General Information

Easting coordinate 0 km Class |Hum-3r'\ Exposure & Risk :I
Northing coordinate 0 km Group IE iposure Pathways J
Elevation 0 km Object Id |exp5

User Label ||.:,,:F,.:,s,_,,E Pathways Previous Model |

Select from Applicable Models Model Description
GENILY. 2 Chronic E xposure Module MODULE UERSION A
MEPAS 5.0 Exposure Pathways Module 2.18.2 Compiled February 2017

MODULE DESCRIPTION
GENII V.2 Chronic Exposure Module

in_annual increments for the duratton of exposure
def ined by the user, Exposure pathways include
domest ic water use iincluding irrigat ion of home
gardens) grlcu ltural product consumption
aqgat ic iao tcansunugtan. lrecrgat longl sur gﬁe

-appli water activities, and soil contamination pathways.
Non-applicable Models Losses by leaching, harvest removal, and radtoactwe
decay from the surface soil are evaluated.

ure Module

xposure Module Limitations:

The atmospheric transport output file (ATO) can have
data_for a madimum of 1 time periods, 18 distances
and 36 directigns, or a sgaure array of up to 41x4
A manimum of 108 time points can be defined for each
data set in the water concentration file (WCF),

UALID CONNECTIONS

Ualid Input Reads

1 to 1 con required as input v
B to 1 wof Aaouifer reuutred as inout

cute E XpO:

Ok LCancel |

After selecting ‘Ok’, the ‘Object General Information’ window closes and the icon ‘Exposure
Pathways (exp5)’ now shows a red light in the “traffic signal”.

Exposure_Pathways (exp5b)

3.5.5 General Information for Icon 6 Receptor Intakes (rcp6) — Human Exposure
& Risk

Icon 6: Right click on ‘Receptor Intakes (rcp6)’ and the following window opens. Select ‘General

Info’.

R Connect-Disconnect
General Info
User Input
Run Model

Rename
Delete

View/Print User Input

View/Print Module Output

The following window ‘Object General Information’ opens. A list of models is provided in the
‘Select from Applicable Models’ window.
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Object Ger

Easting coordinate 0 km Class | Human Exposure & Risk ZI
Northing coordinate 0 km Group I Receptor Intakes j
Elevation 0 km Dbject 1d |lcpl3

User Label |H eceptor Intakes Previous Model |

neral Information

q.

Select from Applicable Models Model Description

GENII'V.2 Receptor Intake Module
MEPAS 5.0 Receptor Intakes Module

Mon-applicable Models

Ok Cancel |

For this example, select the first model, ‘GENII V.2 Receptor Intake Module’. Upon selection,
the ‘Model Description’ populates the window to the right. Select ‘Ok’ to use this model.

+ Object General Information

Easting coordinate 0 km Class |Hum3n Exposure & Risk :]
Northing coordinate 0 km Group IHec eptor Intakes d
Elevation 0 km Object Id |lcpS

User Label |F| eceptor Intakes Previous Model |
Select from &pplicable Models Model D escription
Il GENIIY 2 Fieceotor Intake Module A
MEPAS 5.0 Receptor Intakes Module g??gLE 3553 It':llgd February 2817

HODULE DESCRIPTION
NIT V.2 Receptor Intake Module

The GENII U.2 intake module may be used

estinate annual, tine- integrated Lntakes frcn
exposure to contaminated soi » groundwater

curface water, and atmospherié fransport pathuwavs.
Up to & age groups may be specified.

Limitations:
Radionuclides only,

UALID CONNECTIONS
Ualld Input Reads R
%o 1 con required as input
1 to 1 epf Exposure Fathuays required as input

- i Ualid Output Writes
Non-applicable Models cif Heceugc\r Intakes

SVSTEH REGUIREMENTS

Windows
Prucessor Pent ium+
RAM Memory: 22MB
Disk Space: 1ME free
POINT OF CONTACT o )
Company Name: Pacific Northwest Hational
Laboratory
Contact HNam Bruce Mapier
Mailing ﬂddress P.0. Box 999 MS K7-68 v
Citus Richland

Ok Cancel |

After selecting ‘Ok’, the ‘Object General Information’ window closes and the icon ‘Receptor
Intakes (rcp6)’ now shows a red light in the “traffic signal”.
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‘. Receptor™Nnptakes (rcpb)

3.5.6  General Information for Icon 7 Health Impacts (hei7) — Human Exposure &
Risk

Icon 7: Right click on ‘Health Impacts (hei7)’ and the following window opens. Select ‘General
Info’.

Connect-Disconnect
General Info
User Input

Run Model

Rename
Delete
View/Print User Input

View/Print Module Output

The following window ‘Object General Information’ opens. A list of models is provided in the
‘Select from Applicable Models’ window.

| Object General Information

Easting coordinate 0 km Class |Humam Exposure & Risk j
Northing coordinate 0 km Group | Health Impacts j
Elevation lig km Obiject Id [hei?
User Label |Hea|lh Impacts Previous Model |

Select from Applicable Models Model Description

| [MEPAS 5.0 Health Impacts Module

Non-applicable Models

Ok Cancel |

For this example, select the first model, ‘GENII V.2 Health Impacts Module’. Upon selection, the
‘Model Description’ populates the window to the right. Select ‘Ok’ to use this model.
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Object General Information

Easting coordinate 0 km
Northing coordinate 0 km
Elevation 0 km

Class IHun'nan Exposure & Risk ZI
Group I Health Impacts ;]
Object Id |he|7

User Label |Heaﬂh|mpac&

Select from Applicable Models

GENII V.2 Health Impacts Module
MEPAS 5.0 Health Impacts Module

Mon-applicable Models

Previous Model |

Madel Description

MODULE VERSION )
2.10.2 Compiled February 2017

MODULE DESCRIPTION
GENIT U.2 Health Impact Module

The GENII U.2 health impact module calculates

health impacts from intake or exposure to
radionuclides. Radionuclide health impacts may be
reported as radiation dose, cancer incidence, or
fatal cancer incidence. Radiation risk caledlations
can be based on ICRF dosinetry and health effects
conversion factors (user defiped), or on EPHR-HERST
radionuclide slope factors. The module includes
consideration of domestic water use, farm product
consumpt ion, aguatic food consumption, surface water
recreational activities, soil contact enposure, and
air exposures.

Limitations: Radionuclides only
URL[D CDNNECT[DNS

to l con requtred as_input
1 to 1 rif Receptor [ntakes required as input

Ualid Output Writes
hif Health Impacts

SYSTEM RE@U[REHENTS .
gnerattng Syste Windows
or:

L OCESE Pent ium+
RAM Memory : 2
Disk Space: 1ME free

POINT OF CONTACT

Ok LCancel I

After selecting ‘Ok’, the ‘Object General Information’ window closes, and the icon ‘Health
Impacts (hei7)’ now shows a red light in the “traffic signal”.

Health_Impacts (hei7)

3.6 Add User Input to Example 5

This section will describe entering data for each of the models.

3.6.1  User Input for Icon 1 Constituent (conl) - Database

Icon 1: Right click on ‘Constituent (con1)’ and the following window opens. Select ‘User Input’.

I' Connect-Disconnect

(

General Info

User Input
Run Model

Rename
Delete
View/Print User Input

View/Print Module Output

The following window opens and is displaying ‘Select Constituents of Concern’:

Step by Step Example 5
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FRAMES Constituent Database Editor
File Tools Help

Select Constituents of Concern l

Edit Constituent Properties

Available Constituent Groupings
" Chemicals

" Radionuclides

Available  (829)

' Classification IChemicaI Class ;] IAII Constituents

Select Constituents for Analysis

Search Next | I

=l

[~ Show CASID

AC223 ~

GENILmdb \

PNNL-31150

Under ‘Select Constituents for Analysis’ add *!| as 1131 to the box to the right of Search Next.

The background of 1131 turns green and 1131 is highlighted in blue in the list below.

FRAMES Constituent Database Editor
File Tools Help

Select Constituents of Concern ]

Edit Constituent Properties

Available Constituent Groupings
" Chemicals

" Radionuclides

Available  (829)

@ Cassification IChemicaI Class LI IAII Constituents

Select Constituents for Analysis

Search Next | Ill32|1

Select >>> I

[~ Show CASID

GENILmdb \

Step by Step Example 5
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Click on ‘Select >>>’ in the box below ‘Search Next’ and 1131 and XE131m are added to the
window on the right; note that any decay progeny of a selected radionuclide are automatically
added and should not be removed.

FRAMES Constituent Database Editor
File Tools Help

Select Constituents of Concern ] Edit Constituent Properties

Available Constituent Groupings

¢ Chemicals Available  (829)

" Radionuclides
@ Classffication ‘Chemical Class j [AII Constituents j

Select Constituents for Analysis

Search Next I131 [~ Show CASID

|
HO166 ,.

HO166m XEL31m
HO167
HT
HTO
1120
1120m
n21
122
23
1124
1125
1126
1128
1129
1130

R

GENIL.mdb

Select tab ‘Edit Constituent Properties’. The two ‘Selected Constituents’ 1131 and XE131m are
shown in the window. Under tab ‘Properties’ the heading ‘Category (jump to)’ shows ‘Physical
Properties’. Values shown with a green background are prepopulated based on the selection of
1131 and XE131m. An example is shown below.
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File Tools

FRAMES Constituent Database Editor

Help

Select Constituents of Concern ]

dit Constituent Properties

XE131m

Selected Constituents

Properties ] Degradation Chain ]

L] [~ Show CASID

Category (jump to) IPhysicaI Properties

| Estimate...

Name Description Units YValue Fef =
Radiation Dosimetry Factors
CLSFGF Ingestion Slope Factor, Food risk/pCi
CLSFGS Ingestion Slope Factor, Saoil tisk/pCi
SOLUBIL The lung solubility class, ICRP72 F L"‘
CLDFAD Inhalation Dose Factor, class Day rem/pCi 3.2893e-008 1
CLDFAW Inhalation Dose Factor, class Week rem/pCi 0 1
CLDFAY Inhalation Dose Factor, class Year rem/pCi 0 1 _J
CLRDFGS Ingestion Dose Factor, soluble rem/pCi 0 1
CLRDFGI Ingestion Dose Factor. insoluble rem/pCi 5328e-008 1
CLRDFS Dermal Absorption Dose Factor rem/pCi
CLDEX Extenal Dose Factor, Air Immersion rem/hr per pCi/m™3 2.424242-010 1
CLDIMR Extenal Dose Factor, Water Immersion rem/hr per pCi/L - 5.30136E-10 1
CLDSH Extenal Dose Factor, Ground Surface rem/hr per pCi/m*2 5.00832e-012 1
CLDSH1 External Dose Factor, Ground Contaminated ta Tem rem/hi per pCi/m”™3 v
GENILmdb

‘Category (jump to)’ includes many categories of data as shown below that are prepopulated.

Properties I

Degradation Chain ]

Category (jump to) IPIant Transfer Factors j {Plant Transfer Factors j
Physical Properties ~ | Toxicity Factors ~
Name " X
Partition Coefficients Exposure Factors
GBIV I Biaconoe) Diffusion Coefficients Radiation Dosimetry Factors
To: Thermodynamic Properties Aquatic Food Transfer Factors
CLBVRY Bioconces -
CLEVFR | Bioconcer | OiCity Factors Animal Transfer Factors
CLBVCL | Bioconce] XPOSUre Factors Plant Transfer Factors
1= Radiation Dosimetry Factors Environmental Rates
CLBVAF Bioconce ) d o !
rl RVAH Rincnnne Aquatic Food Transfer Fa;tors Ml Biota Dosimetry Factors

Selecting ‘Degradation Chain’ under tab ‘Edit Constituent Properties’ shows the two selected
constituents. They are listed under ‘Straight Degradation’ and ‘Branch Degradation’.
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FRAMES Constituent Database Editor
File Tools Help

Select Constituents of Concern 1

Edit Constituent Properties

Selected Constituents

XE131m

properties | Beqradation Chai |

j [~ Show CASID

Straight Degradation

Branch Degradation

ns1
XE131m

1131
XE131m

GENILmdb

To select the data, go to File and select Save and Exit.

FRAMES Constituent Database Editor
File Tools Help

Restore from DB

ts of Concern ]
Restore from GID

Edit Constituent Properties

Save and bxt
Exit
m

j [~ Show CASID

PNNL-31150

After selecting Save and Exit the window closes. Observe that the ‘Constituent (conl)’ traffic

signal has switched from red to green.

e

Constiluém [con1]

3.6.2  User Input for Icon 2 User Defined (usr2) — Boundary Conditions

Icon 2: Right click on ‘User Defined (usr2)’ and the following window opens. Select ‘User

Input’.

Step by Step Example 5
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Connect-Disconnect

U:

General Info
User Input

Run Model

L

Rename
Delete
View/Print User Input

View/Print Module Output

PNNL-31150

The FRAMES ATO Chronic Air Module window opens showing tab Constituent Description.

File Reference

iﬁ FRAMES ATO Chronic Air Module

Help

| Concentrations/ Depasitions |

X

Location

|Expasure Pathways(expS)

= )

Constituent I 1131

Flux Type

-

v Particle 1
-

-

= ]

Output Type
v Deposition

Air
Concentration T Wet
[~ External Dose " Dry
& Total

FluxTypes

Items selected are Location ‘Exposure Pathways (exp5)’, Constituent ‘1131’. Flux Type ‘Particle
1’ is checked. Output Type ‘Air Concentration’ is checked. ‘Deposition’ is checked and ‘Total’ is
selected. Only one location is available to select. Using the dropdown arrow select XE131m

under Constituent. The same data is shown for this constituent.

Eh'E::,' 1ES ATO Chronic A

File Help

Reference

Constiutent Description ]

Concentrations/ Depositions ]

Location

|Eupaswe Pathways(exp5)

=] )

Constituent IKE 131m

Flux Type

-

v Particle 1
-

r

=] G

Output Type
v Deposition

Air
W Concentiation " Wet
[ External Dose " Dry
' Total

FlusTypes

Select tab ‘Concentrations/ Depositions’, and the following window opens.
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BE® FRAMES ATO Chronic Air Module

File Reference Help

Constiutent Description | Concentrations/ Depositions |

Location |Expusme Pathways(exp5) LI << I >
Constituent [1131 | [l 2] Ret: 0

Times P1 Total ACP1 =
r ~ |[Ba/m™ 24 ;'Bq!m":-l ;I

It is necessary to add ‘Times’ for start and end times, ‘P1 Total’ (total atmospheric deposition
rate), and ‘AC P1’ (air concentration) data for Constituent 1131 and for Constituent XE131m.

Enter the following data

Constituent | Times | P1 Total AC P1
- yr Bg/m~2/yr | Bq/m”3
1131 0 100 10000
1131 1 100 10000
XE131m 0 0 0
XE131m 1 0 0

For 1131

iE FRAMES ATO Chronic Air Module

File Reference Help

Constiutent Description ] Concentrations/ Deposilinns]

1 oo Jo000

Location |E:-:posure Pathways(exp5) LI
Constituent |EETNIIII——— - Ref: 0
Times P1 Total ACP1 1=
wr ;’ Ba/m™24 ;I Ba/m™3 ;I -
0 100 10000

Using the drop down select ‘Constituent XE131m’ and enter the data.

Step by Step Example 5
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E FRAMES ATO Chronic Air Module

— X
File Reference Help
Constiutent Description | Concentrations/ Depositions |
Location |Eupusure Pathways(exp5) l]
Constituent |EEETIIIIE—_——— - | Ref: 0
Times P1 Total ACP1 -l

wr LIBq!m“Ea’g Lqu/m"B Ll -

0 0 0

1 0 —1

Select File Save and Exit

ﬁ FRAMES ATO Chronic Air Module

— X
File Reference Help
Save and Exit j Concentrations/ Deposiliuns]
Exit
~7rocauonExrposure Fathways(expb) j
Constituent v [<cl>>] Ref: 0
Times P1 Total ACP1 |~
I _~|Ba/m*24 w [Ba/m™3 +| ]
0 0 0
1 0 1
-

After selecting Save and Exit, the FRAMES ATO Chronic Air Module window closes. Observe
the icon ‘User Defined (usr2)’ traffic signal switched from red to yellow.

User_Defined {us .

3.6.3  User Input for Icon 3 User Defined (usr3) — Boundary Conditions

Icon 3: Right click on ‘User Defined (usr3)’ and the following window opens. Select ‘User
Input’.
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I Connect-Disconnect

|

p—— -

General Info

User Input

Run Model

Rename
i Delete

Vie

Vie

w/Print User Input

w/Print Module Output

The ‘FRAMES User Defined Module — usr3’ opens showing Constituent; 1131 is shown
the drop-down arrow to switch to show XE131m. Both are shown below.

iﬁ; FRAMES User Defined Module - usr3
File Options
L Suface Water Incater at fkm Fasting km Hnrthingd|

Reference Help

iff FRAMES User Defined Module - usr3
File Options Reference Help

Surface Water located at 0 km Easting, 0 km Northing |

Constituent Constituent
st =l (2] met 0| | CEETREN] [<[>] Ret o
Ti C trati - : . =
ﬁlpﬁi::l‘l:en 1a “’“L r Time - pll::i:'r':tl:enhalmn;
Enter the following data
1131 | 1131 XE131m | XE131m
Time | Concentration | Time Concentration
yr pCi/mi yr pCi/ml
0 23 0 0
15 23 15 0

EE FRAMES User Defined Module - usr3
File Options Reference Help

Surface Water located at 0 km Easting, 0 km Northing |

Constituent

CE | <[> ] Ret: 0

Time Concentration =
w ;I pCiZml hdl
1] 23
15 23

To save the data select File Save and Exit.

Step by Step Example 5

ﬁg FRAMES User Defined Module - usr3
File Options Reference Help

Surface Water located at 0 km Easting, 0 km Northing |

Constituent

FEETR—] [ >] Ao o

Time Concentration +

v ;I pCi/ml
0
15

=] =|<

PNNL-31150

. Using
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File

After selecting Save and Exit, the ‘FRAMES User Defined Module — usr3’ closes. The icon

Options

Save and Bxit
Exit

Reference Help

}E FRAMES User Defined Module - usr3

rasling* 0 km Northing |

‘User Defined (usr3)’ traffic signal switched from red to yellow.

3.6.4  User Input for Icon 4 User Defined (usr4) — Boundary Conditions

Icon 4: Right click on ‘User Defined (usr4)’ and the following window opens. Select ‘User

Input’.

The ‘FRAMES User Defined Module — usr4’ opens showing Constituent; 1131 is shown.
the drop-down arrow to switch to show XE131m. Both are shown below.

B

File Options Reference Help

Aquifer located at 0 km E asting, 0 km Northing |

Constituent

y

User_Defined (usr3)

q

Connect-Disconnect

General Info
User Input
Run Model

Rename

Delete

View/Print User Input

View/Print Module Qutput

fﬁ;. FRAMES User Defined Module - usr4

File Options Reference Help

n: || <<| > Rek 0

Time Concentration

-

Aquifer located at 0 km Easting, 0 km Northing |

Constituent
XE131m v| | <<| > | Ref: D
Time Concentration 4

[pr____ ~lpCi/mi | [ ~lpCi/mi =]
Enter the following data
1131 | 1131 XE131m | XE131m
Time | Concentration | Time Concentration
yr pCi/ml yr pCi/ml
0 12 0 0
10 12 10 0

Step by Step Example 5
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BE= FRAMES User Defined Module - usr4 BF= FRAMES User Defined Module - usr4
File Options Reference Help File Options Reference Help
Aquifer located at 0 km Easting, 0 km Northing | Aquifer located at 0 km Easting, 0 km Northing |
Constituent Constituent
E -] (<[>>] et 0 | | [CEETEN - <] Ret 0
Time Concentration = Time Concentration =~
o _~|pCizmi - yr _~|pCi/ml -
0 12 0 0
10 12 10 0

To save the data select File Save and Exit.

ﬁ; FRAMES User Defined Module - usr4
File Options Reference Help
Save and Exit 0 km Morthing |
Exit ]

After selecting Save and Exit, the ‘FRAMES User Defined Module — usr4’ closes. Observe the
icon ‘User Defined (usr4)’ traffic signal switched from red to yellow.

User_Defined (usrd)

3.6.5 User Input for Icon 5 Exposure Pathways (exp5) — Human Exposure &
Risk

Icon 5: Right click on ‘Exposure Pathways (exp5)’ and the following window opens. Select

User Input.
E Connect-Disconnect

Ex

General Info
User Input

Run Model

Rename

Delete
lg_" View/Print User Input
QGCG| View/Print Module Output

.

The GENII ‘Chronic Exposure Module — exp5’ opens.

Step by Step Example 5 53



EZc

SENII Chronic Exposure Module - exp5

File

Defaults Reference Help

Cantrals | Water| Soil| Aariculture | Pathways |

Ref: 0 [ Animal product ingestion

Ref. 0 [ Termestrial food crop ingestion
Ref. 0 [T Aquatic food ingestion

Ref. 0 [~ Recreational suface water
Ref. 0 [ Debug testing

Duration of exposure period

End of release period

Time from start to exposure

Absolute humidity, used only for tritium model
Fraction of plants roots in surface soil

Average rain rate, when raining

Air deposition time prior to exposure

10 w =
0.0 w =

Ref: 0
Ret: 0
Ref: 0
Ret: 0
Ref: 0
Ret: 0
Ref: 0

PNNL-31150

For this model in the ‘Controls’ tab select the first three: ‘Animal product ingestion’, ‘Terrestrial

food crop ingestion’, and ‘Aquatic food ingestion’.

@ GENII Chronic Exposure Module - exp5

File

Defaults Reference Help

Controls I water| Soill Adriculture | Pathways |

Ref: 0 ¢ Animal product ingestion
Ref: 0 [X Temnestrial food crop ingestion

Ref. 0 3 faualic food ingestiont

Rel: 0 [ Recreational suface water
Ref: 0 [T Debug testing

Duration of exposure period

End of release period

Time from start to exposure

Abszolute humidity, used only for tritium model
Fraction of plants roots in surface soil
Average rain rate, when raining

Air deposition time prior to exposure

0.0 " >

Ref: D
Ref: D
Ref: D
Ref: 0
Ref: 0
Retf: 0
Ret: 0

In the ‘Water’ tab, under the ‘General’ subtab select ‘Residential irrigation’. For the ‘Source of

residential irrigation’ select ‘Groundwater’. For the ‘Source of domestic water’ select

‘Surfacewater’.

Step by Step Example 5
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Fil

Controls  'Water | Soil| Adgriculture | Pathways |

GENII Chronic Exposure Module - exp5

e Defaults Reference Help

General | Animal water | |migation sources | Iiation rates | Imiqation times |

Ref: 0 [ Aquatic foods from salt water [vesus fresh water)

Aef. 0 [T Treatment plant purification of domestic water

Ref. 0 [X Residential imigation
Source of residential irmgation
Irrigation rate for residential land

Irrigation time for residential land

Source of domestic water
Indoor volatilization factor for radon

Indoor volatilization factor for radionuclides

Delay time in water distribution system

Shoreline sediment density

In the ‘Water tab’: ‘Animal water’ no change.

| Groundwater

=l

EYYINEY
6.0 mondyr
Imigation water deposition time prior to exposure | I =

| Surfacewater

=l

01 Im"3 -
0.0 I’m"3 -
1.0 day -
15.0 kgf’m"; -

Ref: 0
Ref: 0
Ref: 0
Ref: 0
Ref: 0
Ref: 0
Ref: 0

Ref: 0
Ref. 0

PNNL-31150

In the ‘Water tab’: ‘Irrigation sources’, ‘ground water’ is selected for ‘leafy vegetables’, ‘fruits’,
‘poultry animal feed’, ‘egg animal feed’, and ‘meat animal forage’; ‘surface water’ is selected for

‘root vegetables’, ‘meat animal feed’, ‘milk animal feed’, and ‘milk animal forage’; ‘none’ is

selected for ‘grains’ as shown below.

7

Fil

Controls Water' Soil| Aariculture | Pathways |

GENII Chronic Exposure Module - exp5
e Defaults Reference Help

General| Animal water  Imigation sources | Irraation rates | Iiqation times |

Source of imgation for leafy vegetables
Source of irmgation for root vegetables
Source of irmigation for fruits

Source of irigation for grains

Source of imgation for meat animal feed
Source of irigation for poultry animal feed
Source of irmigation for milk animal feed
Source of irigation for egg animal feed
Source of imigation for meat animal forage

Source of imgation for millk animal forage

| Groundwater LI
| Surfacewater ;I
| Groundwater LI
| None LI
| Surfacewater
| Groundwater

| Surfacewater

| Groundwater

| Groundwater

| Surfacewater

Led Led Lo Lef Le e

Ref: 0
Ref: 0
Ref: 0
Ref: 0

Ref: 0
Ref: 0
Ref: 0
Ref: 0
Ref: 0
Ref: 0
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In the ‘Water’ tab: ‘irrigation rates’ no change; ‘irrigation times’ no change.

PNNL-31150

In the ‘Soil’ tab: ‘Leaching’ no change; ‘surface soil’ no change. In the ‘Soil’ tab, Resuspension

select “Use mass loading model”.

ﬁ GENII Chronic Exposure Module - exp5
File Defaults Reference Help
Controls | “Water  Soil ] Aariculture | Pathways |

Leaching Resuspension | Surface Soil|

Type of model to run [Use mass loading model v| RefD

Mass loading factor for resuspension model |5.00€ .05 |g/m"3 ﬂ Ref. 0

Depth of top soil available for resuspension |-| 0 |c-m

Ref: 0

Resuspension factor [1.00E-09 |1.-"rn

Ref: 0

E GENII Chronic Exposure Module - exp5
File Defaults Reference Help
Controks | Water] Soil Agriculture | Pathways |

General | Animal Feed | Food Crop| Intake delays |

Ret. 0 [ Radionuclide removal due to harvesting

Ref: 0 [ User defined dry depaosition interception fraction to plants

Dry deposition interception fraction to plants ||] 2 |fra[:tujn _.I
Ref. 0 [ User defined wet deposition interception fraction to plants

‘Wwet deposition interception fraction to plants ||] 25 |fra[:tujn _.I
Resuspension factar from sail to plant surfaces |1 00E-09 |1 m Ll
Deposition velocity from soil to plant surfaces ||1lJD1 |rn /s Ll
Weathering rate constart from plants [foo m

Step by Step Example 5

Ref.

Ref:

Ref:

In the ‘Agriculture’ tab, ‘General’ subtab, remove check for ‘Radionuclide removal due to
harvesting’ with the resulting window as shown below.
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In the ‘Agriculture’ tab: ‘Animal feed’ has the following sub tabs: ‘Biomass’, ‘Consumption’,
‘Storage Time’, ‘Diet Fraction’, ‘Growing Period’, ‘Yield’, ‘Dry/Wet Ratio’, ‘Translocation Factor’,
and ‘Soil Intake’. No change to all sub tabs.

In the ‘Agriculture’ tab: ‘Food Crop’ has the following sub tabs: ‘Biomass’, ‘Growing Period’,
‘Yield’, ‘Dry/Wet Ratio’, and ‘Translocation Factor’. No change to all sub tabs.

@ GENII Chronic Exposure Module - exp5

File Defaults Reference Help

Controls | Water| Soil Agiiculture | Pathways |
General| Animal Feed Food Crop | Intake delavs|

Biomass| Growing Period | Yield| DrAwet Ratio  Translocation Factor |

In the ‘Pathways’ tab: ‘Ingestion’ select ‘Meat’, ‘Milk’, ‘Leafy vegetables’, ‘Root vegetables’,
‘Fruits’, ‘Fish’, and ‘Drinking water’; ‘Inhalation’ select: ‘Inhalation of Outdoor Air’, ‘Inhalation of
Indoor Air’, and ‘Suspended or resuspended soil’; ‘External’ select: ‘Soil external’, and ‘External
air’ as shown below.

E GENII Chronic Exposure Module - exp5 X
File Defaults Reference Help
Controls | Water| Soill Aariculture  Pathways |

Ingestion Inhalation

Ref: 0 X Meat Ref: 0 [% Inhalation of Dutdoor Air

Ret: 0 [~ Poultry Ref. 0 [% Inhalation of Indoor Air

Ref: 0 X Milk Ref. 0 [¥ Suspended or resuspended soil

Ref: 0 I Eaggs
Ael:0 B e Ref. 0 [~ Swimming external
Aet-0 U Ref: 0 [~ Boating extemal

Ref. 0 X Frui
Ref. 0 ||: Erw't& Ref. 0 [~ Shoreline extemal
' ans Ret: 0 X Soil extenal

Extemal

Ret:0 X Fish Ref. 0 [xiExtemal an
Ref: 0 [~ Mollusca Ref. D [ Finite plume model

Ref: 0 [ Crustacea
Ref: 0 [~ Aquatic plants

Ref: 0 [¥ Drinking water

Ref: 0 [ Inadvertent shower water
Ref: 0 [ Inadvertent swirming water
Ref: 0 [ Inadvertent soil

To save the data select File Save and Exit.
E GENII Chronic Exposure Module - exp5

File Defaults Reference Help
Save & Exit iculture  Pathways |
Exit
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After selecting Save and Exit, the GENII ‘Chronic Exposure Module — exp5’ closes. Observe
the icon ‘Exposure Pathways (exp5)’ traffic signal switched from red to yellow.

ExgosurePa‘[hwa}'s {expb)

3.6.6  User Input for Icon 6 Receptor Intakes (rcp6) — Human Exposure & Risk

Right click on ‘Receptor Intakes (rcp6)’ and the following window opens. Select ‘User Input’.

I! Connect-Disconnect

R General Info
User Input
Run Model

Rename

Delete

View/Print User Input

View/Print Module Output

The GENII Intake Module — rcp6 opens.

@ GENII Intake Module - rep6
File Defaults Reference Help

Number of age groups |- =

For this model enter ‘1’ in ‘Number of age groups’. The window populates as shown.

’:é GENII Intake Module - rcp6 X
File Defaults Reference Help

Extemal exposure to air
Number of age gioups
Daily plume immersion exposure time

1 -
Age group selection m 240 hr | Ref O

Yearly plume immersion exposure time

Age group lower bound .
00 s =] Ret0 ®WO oy <] Rk O
Age group upper bound

70.0 I ~| Ref: D
Pathway selection
E xternal exposure to arr
External ground exposure

External exposure while swimming
External exposure while boating

Animal product ingestion
Aquatic food ingestion

Drinking water ingestion

Water ingestion while swimming
W ater ingestion while showering
Inadvertent soil ingestion
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To save the data select File Save and Exit.

|:1E GENII Intake Module - rcp6
File Defaults Reference H
Save and Exit
Bxit

After selecting Save and Exit, the ‘GENII Intake Module — Receptor Intakes (rcp6)’ closes.
Observe the ‘Receptor Intakes (rcp6)’ traffic signal switched from red to yellow.

Receptorntakes (rcp6)

3.6.7 User Input for Icon 7 Health Impacts (hei7) — Human Exposure & Risk

Icon 7: Right click on ‘Health Impacts (hei7)’ and the following window opens. Select ‘User
Input’.

“: Connect-Disconnect

He General Info
User Input
Run Model

Rename
Delete

View/Print User Input

View/Print Module Output

The ‘GENII Health Impacts Module — hei7’ opens.

H GENII Health Impacts Module - hei7 X
File Reference Help
Method Selection I Method Parameters ]

o Ealculate radiation dose and nsk using ICRP - 30/48 factors
Federal Guidance Reports 11/12)

¢~ Calculate Dose and/or risk using ICRP - 60 and EPA risk factors
[Federal Guidance Reports 12/13)

™ Calculate risk using EPA slope factors

For this model there are no changes to the ‘Method Selection’ tab. For the ‘Method Parameters’
tab select ‘Calculate radiation effective dose equivalent commitment (CEDE)’. Note the yellow
clarification below the module.
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. GENII Health Impacts Module - hei7 X
File Reference Help

Methad Selection  Method Parameters l

[T Calculate lifetime cancer incidence

Conversion factor |5r_|,3.__1. isk/Sv ﬂ Ret: 0
[T iCalculate cancer fatalties
Conversion factor |lf,r_|,5.__1. isk/Sv ﬂ Ret: 0

[X Calculate radiation effective dose equivalent commitment [CEDE)

Thickness of contaminated soil/sediment layer - |[|_15 |m j Ref: 0
SOILT
Density of contaminated soil/sediment layer - 1500.0 - Ref: 0
SLDN | Jkom’3 =]

I| Must use ICRP dose and risk factors for cancer risk

To save the data select File Save and Exit.

' GENII Health Impacts Module - hei7
File Reference Help
Save and Exit ameters
Exit

After selecting Save and Exit, the ‘GENII Health Impacts Module — hei7’ closes. Observe the
icon ‘Health Impacts (hei7)’ traffic signal switched from red to yellow.

5

A
Health_Impacts (hei?)

3.6.8 User Input Summary

Note that the model icon traffic signals are yellow after this step (the Constituent Database
signal will be green).
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S

Constituent (conl)
| 4

g A

User_Defined {us

y

s

Exposure_Pathways (expb)
User_Defined {(usr3)

g

User_Defined {usr4)

&4

Receptor™ntakes (rcp6)

8

Health_Impacts (hei7)

3.7 Running Example 5
There are two ways to run examples: running the entire model or running each individual icon in

sequence. The entire model sequence may be run automatically by selecting ‘GO’ at the top
ribbon.

Bt Framework for Risk Analysis in Multimedia Environmental Systems
File Site Customize GO.. Help

The sequence approach is shown below.

3.7.1  Running Icon 2 User Defined (usr2) — Boundary Conditions and
Examining the Results

Icon 2: Right click on ‘User Defined (usr2)’ and the following window opens. Select ‘Run
Model'.
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L

User Input

! Run Model

Rename

Delete

General Info

PNNL-31150

View/Print User Input

View/Print Module Output

The model runs and the window closes. Observe the icon ‘User Defined (usr2)’ traffic signal

User_Defined (us

To view the model results right click on ‘User Defined (usr2)’ and the following window opens.
Select ‘View/Print Module Output’. There are two options: ‘ATP Graphical View' and ‘ATO Text

switched from yellow to green.

View'.

»

Connect-Disconnect

Us:i
General Info
' User Input
& Run Model
U Rename
Delete
View/Print User Input
View/Print Module Output >
g

E Expos

) !
ATO Graphical View
ATO Text View

Select ‘ATP Graphical View’ and the following window ‘Constituent Air Concentration and

Deposition — Time Series’ opens.

Step by Step Example 5
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[ B Constituent Air Concentration and Deposistion ...

: Chart Print Save Help

t

Mumber of charts [max 25);

=

Criteria Selection #1 =
1 chmnic to User D
2 |Constituent 1131 [1131) -
3 Flux Particle 1 -
I 4 |Measure Deposition Rate ~
5 Deposition total v
6 |X coordinat 0 -
7 |Y coordinat 0 -
8
9 wr Bg/m~2/yr
10 0 1.00E+02
i 1 1 1.00E +02
12

PNNL-31150

Book1 - Excel Bamberger, Judith A @ =
File Home Insert Page Layout Formulas Data Review View Help ACROBAT £ Search &4 H
I":—"’T 2(° Calibri === E‘E, General v ﬂConditianal Formatting v @\nser{ v z ~ ;Vv
alibri - _

- D[av ===H9 - $ o % 9 @FormatasTable" ﬂDeIete v v 9»

aste - - —

N B I U- =% 0 % [ cell Styles ~ fEfFormat> | &~

Clipboard = Font & Alignment 5 Number = Styles Cells Editing
D5 - Je

A B C D E [F G H J K L M

1 [File: c:\frames\examples\example5.ato
2 |Module: User_Peflned (usr2)- Total Deposition Rate for 1131 (1131) from Particle 1 flux
3 |Dataset chronic to User_Defined:usr2
4 |Constituent 1131 (1131) 1.20E+02
5 |Flux Particle 1 1
6 |Measure Deposition Rate 1.00E+02
7 |Deposition  total
8 |Xcoordinate 0
9 |Y coordinate 0 8.00E+01
10 >

1 ~
1 jyr Ba/m"2/yr < 6.00E+01
12 | 0 1.00E+02 = e—C \ration Seri
137 1 1,00E+02 o oncentration >eries
14 4.00E+01
15 |
16 2.00E+01
17 |
18 |
19 0.00E+00 T T T T T 1
20 | 0 0.2 0.4 06 0.8 1 1.2
21| yr
22 |

Criteria #1 ® ‘ 3

Ready H M - 1 + 100%

Select ‘Print’ to print the file. Select Save to save the file. Select X in the upper right corner to
close the window.

Right click on ‘User Defined (usr2)’ and the following window opens. Select ‘View/Print Module
Output’. There are two options ‘ATO Graphical View and ‘ATO Text View'.
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Connect-Disconnect >

Usi
General Info
v User Input
* Run Model %@
Rename X Exglos
Ut
Delete '
View/Print User Input 1
View/Print Module Output > ATO Graphical View
e o ATO Text View

Select ‘ATO Text View’ and the following window Viewing File
(c:\frames\Examples\Exmple5.ato) Section (usr2) opens.

Step by Step Example 5
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File: |c:\frames\examples\exampleﬁ‘alo | Print Daone
File Contents l Module Description
A
* File: c:\frames\examples\example5.ato
#* Section: usr2
* Date: 18/19,2020 9:04:02 AM
8 .
"  FRAMES User Defined Module"
" Uersion 1.7"
" Site Index: 1"
" Module Index: 1"
" Module Name: usr2"
:: Created: 18-19,2020 8:44:41 ANM" "
1
1, "usp2"
"Particle 1.3, "un", 1.5, "g/cn™3",
“chronic","cartesian", "points" .2
“I131",."I131".2.8
a, " "yr",.2
"Deposition Rate"."Particle 1".'total"."Bg/mn"2/yr".1."m".1."n"
exp5 "
a
a
-99.108
"Air Concentration",'Particle 1"."",."Bg/m"3".1."m".1."m"
Yexp5 "
a
a
-99.10000
1. "gr",2
"Deposition Rate","Particle 1",."total","Bg/n"2/yr".1."m".1,."n"
Yexp5"
a
99,180
"Air Concentration",'Particle 1"."","Bg/m*3".1,."mn".1,."m"
e xpS5 "
a
a
-99,.10000
"RE131im",."RE131n".2.0
@, "yr", 2
"Deposition Rate","Particle 1",."total","Bg/n"2/yr".1."m".1,."n"
e xp5"
a
a
-99.08
"Air Concentration",'Particle 1"."",."Bg/m*3".1,."m".1."m"
e xp5 "
-99.8
1, yr",2
"Deposition Rate","Particle 1"."total","Bg/mn"2/yr".1."m".1,."n"
Yexp5"
-99.0
"Air Concentration',“Particle 1"."",."Bg/mn"3",.1,."n".1,."m"
vexp5 "
-99.08 v

PNNL-31150

Select ‘Print’ to print the file. Select Done or X in the upper right corner to close the window.

3.7.2

Icon 3: Right click on ‘User Defined (usr3)’ and the following window opens. Select ‘Run

Model'.

Running Icon 3 User Defined (usr3) — Boundary Conditions and

Examining the Results

Step by Step Example 5
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T [ W =
Connect-Disconnect

General Info
User Input
Run Model

Rename

q Delete

{ View/Print User Input
View/Print Module Output

The model runs and the window closes. Observe the ‘icon User Defined (usr3)’ traffic signal
switched from yellow to green.

L |

User_Defined {usr3)

To view the model results right click on ‘User Defined (usr3)’ and the following window opens.
Select ‘View/Print Module Output’. There are four options ‘Benchmarks WCF Graphical view’,
‘WCF Graphical View’, ‘WCF Probability of Exceedance’, ‘WCF Text View'. The outputs from
each of these options are shown sequentially below.

B s

U Connect-Disconnect
General Info
User Input
Run Model

g Rename
Delete ;.g
View/Print User Input ReceptorNntake

View/Print Module Output > Benchmarks WCF Graphical View
WCF Graphical View
WCF Probability of Exceedence
WCF Text View

Select ‘Benchmarks WCF Graphical View’ and the following window ‘Constituent Water
Concentrations — Time Series’ opens. Note for this example selecting WCF Graphical View
opens the same window and links to the same excel file as shown below.
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Chart

B8 Constituent Water Concentrations - Time Series O X
Print Save Help
|anw:zze for benchmarks file |
: .|
MNumber of charts [max 25]; | 1 =5
Cntena -~

b - RS P TS R SR

Select ‘Chart’

Selection #1
Surface Water-Di: «
Constituent 1131 [1131)

-

wr pCiZml
1] 2.3E+01
15 2.3E+01

in the upper ribbon. The following excel spreadsheet and chart open.

PNNL-31150

AutoSave ‘: Book1 - Excel Bamberger, Judith A @ =
File Home Insert Page Layout Formulas Data Review View Help ACROBAT £ search 122 Share |1 Comments
X o ==/0%. a . Hinsert ~ - A /C)
pﬁ‘::l - o _ i _ o Co%nal Fo%as iEF{ & Delete - " Szorz Find &
aj ¢ B I U-~ S==E= ¥ $ %9 ‘_08 _)98 Formatting v Table v Styles v @Forma{" O~ Filter v Select v
Clipboard = Font = Alignment [ Number [ Styles Cells Editing A~
Ad - Je Constituent v
A B c D E F G H J K L M N O P -
1 |File: c:\frames\examples\example5.mrkwcf
2 |Module: User_Defined (usr3)
3 |Dataset Surface Water-Dissolved to all
4 |Constituent|1131 (1131)
5
6 |yr pCi/ml Surface Water-Dissolved to all Constituent Concentration for 1131 (1131)
7 0 2.30E+01 2.50E+01
8 15 2.30E+01 No benchmark file specified
9
iy 2.00E+01
11
12
15 1.50E+01
. z
16 2 —+—Concentration Series
17 1.00E+01
18
19
20 5.00E+00
21
22
23 0.00E+00 T T 1
0 5 10 15 20
24
25 v
26
7] -
Criteria #1 ® 4 »
Ready i3] 0o - 1 + 100%

Select ‘Print’ to print the file. Selecting Save to save the file. Select X in the upper right corner

to close the window.

Select ‘WCF Probability of Exceedance’ and the following window ‘Constituent Water
Concentrations — Probability of Exceedance Series’ opens.

Step by Step Example 5

67



PNNL-31150

Constituent Water Concentrations - Probability of Exceedence Series - O >
Chart Print Save Help

™ Use non-zero values only
™ Use Kolmogorov-Smirmoy Goodness-of-Fit confidence intervals
|1EI ﬁ Mumber of exceedence intervals

Number of charts [max 25): |1 ::||

Criteria Selection #1
1 [Dataset Surface Water-Di: «
Constituent 1131 (1131)

3

4 pCi/ml (%)

5 |2.3E+01 100.0
6 2.3E+01 90.0
7 |2.3E+01  80.0
8 |(2.3E+01 70.0
9 23E+01 60.0

10 2.3E+01 50.0
11 23E+01 400
12 2.3E+01 30,0
13 23E+01  20.0
14 2.3E+01 10.0
15 2.3E+01 0.0

Select ‘Chart’ in the upper ribbon. The following excel spreadsheet and chart open.
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AutoSave (@ off) “ - <  Book2.. Bamberger, Judith A B i X
| File Home Insert Pagelayout Formulas Data Review View Help ACROBAT  © Search =g W
' D X Calibri vl11 o~ = % [l conditional Formatting ~ = 0
@~ BI U~ AA Alignment | Number e e o Cells | Editing
= O A v v [iZ Cell Styles v N v
Clipboard & Font [ Styles
Ad - I Constituent
A B L, C | D | E | °F G H
1 |[File c:\frames\examples\example5.wcf
2 |Module User_Defined (usr3)
3 |Dataset Surface Water-Dissolved to all
4 |Constituent |1131 (1131)
57
6 |Probability of Exceedence
7 |Time Start  0.0yr
8 TimeEnd 15.0yr
g_
. B Probability of Equaling or Exceeding 1131 (1131) Concentration
111
| B 100 o
12_ g \
114 S \
15 g 80
— c
16 | g \
17| § 7 \
118 £ g
19 8 \
20 X 50
|21 & \ ——(%)
Z £ " \
| m
23_ IE_ 30
| EZTI L
25 g 20
126 = \
— 1] 10
27| | 8 \
28, % o ‘ : : ‘ v :
297 22.99975 22.9998 22.99985 22.9999 22.99995 23 23.00005
30 | Concentrations pCi/ml
31
32
Criteria #1 @® 4 »
Readh HH LU ] + 100%
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Select ‘Print’ to print the file. Selecting Save to save the file. Select X in the upper right corner
to close the window.

Select ‘WCF Text View’ and the following window opens.
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pa Viewing File (c:\frames\examples\example5.wcf) Section (usr3) — [l K

File: ||:: \frames\examples\exampleS. wcf j Pririt Done

File Contents l Module Description

|

#* File: c:Nframeshexamplessexample5.wcf
#* Section: user3

»* Date: 18-19-2028 2:36:51 AM

|

B

'*  FRAMES User Defined Module"

" VUersion 1.7Y

' Site Index: 1"

" Module Index: 2"

" Module Name: usr3"

" Created: 10-19-/2020 8:44:14 AM"

"all","Surface Yater",.2.0."n".0,."m".0,"n"
1131, "I1131Y, Yyr", "pCirmlY,. 2.8

a.23

15,23

"RE131mY, "KE131im"Y, "yr".,. "pCi/ml1". 2.8

-

]

15,8

Select ‘Print’ to print the file. Select Done or X in the upper right corner to close the window.

3.7.3  Running Icon 4 User Defined (usr4) — Boundary Conditions and
Examining the Results

Icon 4: Right click on ‘User Defined (usr4)’ and the following window opens. Select ‘Run

Model'.
/
T Connect-Disconnect

) General Info
User Input
Run Model

Rename

Delete

View/Print User Input

View/Print Module Output

The model runs and the window closes. Observe the icon ‘User Defined (usr4)’ traffic signal
switched from yellow to green.

User_Defined {usr4)
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To view the model results right click on ‘User Defined (usr4)’ and the following window opens.
Select ‘View/Print Module Output’. There are four options ‘Benchmarks WCF Graphical view’,
‘WCF Graphical View', ‘WCF Probability of Exceedance’, ‘WCF Text View'. The ‘WCF Text
view’ output is shown sequentially below. For examples of other outputs see output from Icon 3
in the prior section.

/
&

Receptor Nntakes (

Us Connect-Disconnect >
General Info
User Input
Run Model

Rename
Delete

View/Print User Input
View/Print Module Output > Benchmarks WCF Graphical View
WCF Graphical View
WCF Probability of Exceedence
WCF Text View

Select ‘WCF Text View’ and the following window opens.

—— N PR

fe Viewing File (c\frames\examples\example5.wcf) Section (usr4) — O X

File: | o:\frames\exampleshexample5. wet | Print Done

File Contents l Module Description

»* File: c:Nframes\exanpleshexample5 .wcf
#* Section: usr4d
* Date: 18/19,2820 10:13:88 AM

'  FRAMES User Defined Module"
" Uersion 1.7"

" Site Index: 1"

" Module Index: 3"

" Module Name: usrd"

" Created: 10-19/2020 9:45:29 AM"

1

"allv,"Aquifer".2.08."m". .8, "n".8,."n"
Y1131V, UT131", Yyr", YpCirml”, 2.0
a,12

10.12

"RE131m" . "KE131m", yr", . "pCi/ml".2.0

10.0

Select ‘Print’ to print the file. Select Done or X in the upper right corner to close the window.

3.7.4  Running Icon 5 Exposure Pathways (exp5) — Human Exposure & Risk
Text View Results

Icon 5: Right click on ‘Exposure Pathways (exp5)’ and the following window opens. Select ‘Run
Model'.

Step by Step Example 5 71



PNNL-31150

E Connect-Disconnect

EX

General Info
User Input
Run Model

Rename

Delete

Lﬁ“‘ View/Print User Input

Rece View/Print Module Output

The model runs and the window closes. Observe the icon ‘Exposure Pathways (exp5)’ traffic

signal is green.
ExgosurePathways {expb)

To view the model results right click on ‘Exposure Pathways (exp5)’ and the following window
opens. Select ‘View/Print Module Output’. There are three options ‘EPF Graphical View’, ‘EPF
Probability of Exceedance’, ‘EPF Text View’. The ‘EPF Text view’ output is shown sequentially
below. For examples of other outputs see output from Running Icon 3 above.

%— Connect-Disconnect b

Ex General Info
User Input
Run Model

Rename

Delete

Lgﬂ View/Print User Input

RGCo View/Print Module Output > EPF Graphical View
' : EPF Probability of Exceedence
EPF Text View

Select ‘EPF Text View’ and the following window opens. The file is long and is shown in three
segments.
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2 Viewing File (c\frames\examples\example5.epf) Section (exp5) — O X

File: | c:Mrameshexamples\example5. epf ;I Print Done

File Contents l Module Description

~

#* File: c:\frames\examples\example5.epf

* Section: exp5

= Date: 1l/19/2l2l 1:49:42 PM

"This file was mud1f1ed by wrapspec.exe Jout"
“GENII U 2.18.2"

“"Run on: 18-19-20280 at 13:48:45"

"Medium type: Aquifer Medium Name: usr4"
"Medium type: Surface Water Medium Name: usr3"
;Hedium type: Air Medium Name: usr2"
“"chronic", "expS" "Agquifer".1,.2

@, "km" .0, "km"

“I131%,"I131",8,.1

B, yr" 1, yrti12

"ﬂ1r" “"external", "Bg/m*3"

:ﬂ1r" "“inhalation", "Bg/m*3"

:Plsh" "ingestion", "Bq/kg"
"Fruit",."ingestion", "Bg/kg"

44.1

"Ground","external" ., "Bg/kg"

56 .42

:lndnur air","inhalation","Bg/m"3"
|8

;Lga;y vegetables"."ingestion", "Bgskg"
"Meat"."ingestion",. "Bg/kg"

1.812

:Hllk" "ingestion","Bg/kg"

:Hunt vegetables"."ingestion","Bgskg"
"Soil","inhalation", "Bg/m"*3"

2.821e—06

'Hater" »"ingestion","Bg/L"

"RE131im"., "HE131m" 8.1

a, " "yr",. 1, .12

:ﬂ1r" "external" “"Bg/m"3"

"n1r" “inhalation","Bg/m"3"

:Plsh" »"ingestion"."Bgskg"
"Pruit",."ingestion", "Bgskg"

@.8115

"Ground", "external", "Bgq/kg"

A.5782

:lndnur air","inhalation"."Bg/m"3"

"Leafy vegetahles",."ingestion".""Bg/kg"

4.847

"Meat"."ingestion"."Bg/kg"

@.8174

:“llk" »"ingestion"."Bgskg"

:Hunt vegetables","ingestion", "Bqskg"
"§0il","inhalation", "Bg/m"~3"

2.851e—08

:Hater" »"ingestion","Bg/L"

"chronic". "expS" "Surface Water".1,2

@, "km" .8, " "km"

U131, "I131".8,.1

@, Uyrid, VY12

:ﬂ1r" "external" “"Bg/m"3"

"n1r" "inhalation","Bg/m"3" v
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2 Viewing File (c\frames\examples\example5.epf) Section (exp5) - U X

File: | c:\frames\examples\example5.epf LI Print Done

File Contents l Module Description

"nlr" "inhalation","Bg/m"*3" A
"Flsh" “ingestion","Bg/kg"

31238

"Fru1t" “ingestion", "Bg/kg"

"Ground"."external” “Bg/kg"

"lndoor air","inhalation", "Bg/m"3"

:Leafy vegetables",."ingestion", "Bg/kg"

"Meat". "ingestion". " "Bg/kg"

3@3.2

“Milk", "ingestion","Bg-/kg"

1275

"Root vegetables","ingestion","Bgskg"
85.46

"3011" "inhalation", "Bg/m"*3"

"Hater" "ingestion", “Bgs/L"
780.7

"xE131m" "RE131m" 8.1

A, yr',1, i

"nlr” "external" "Bg/m*3"

"nlr" "inhalation","Bg/m"3"
"Flsh" "ingestion","Bq/kg"

20.31
"Fru1t" "ingestion"."Bg-skg"

"Ground"."external” “Bg/kg"
"lndonr air","inhalation","Bgq/m"3"
"Leafy vegetables",."ingestion", "Bg-/kg"

”Heat" "ingestion","Bg/kg"

5.212

“"Milk","ingestion"."Bq/kg"

1.682

"Root vegetables","ingestion"'."Bg-skg"

”3011" “inhalation", "Bg/m"*3"

"Nater" “ingestion", "Bgs/L"
l 5876

“chronic", "exp5"."Air" 1.2
. l'k “w . Ukm"

"l131" "1131" 8,1
liy “w 1 l|yrl| 1.

"ﬁlr" "external" “"Bg/m"™3"

10008

"Air","inhalation","Bg/m"3"

10008

"Fruit","ingestion", "Bg/kg"

a.8156

"Ground", "external", "Bq/kg"

8.8143

“"Indoor air","inhalation","Bg/m"3"
10008

"Leafy vegetables","ingestion", "Bg-/kg"
A.116

"Meat","ingestion", " "Bq/kg"
8.008264
“Milk","ingestion","Bgq/kg"

@.21

"Root vegetables"."ingestion".,"Bg-kg"
0.0201
“"$0il","inhalation","Bg/m"3"

7.15e-18

:3513%m: "HE131m" 8.1

B yr

"Ain", "external" "Bg/m*3"

Step by Step Example 5 74



PNNL-31150

e Viewing File (c\frames\examples\example5.epf) Section (exp5) — O X

File: |c:\rlames\examples\exampleﬁ.epl LI Print Done

File Contents l Module Description

"Air", "external","Bq/n"3" A
g
:Rir". "inhalation","Bgq/n"3"

"Fruit","ingestion",. "Bq/kg"

a.000286

"Ground", "external, "Bg/kg"

A.000144

:lndoor air","inhalation","Bgq/n"*3"
"Leafy vegetabhles",."ingestion", " "Bgq/kg"
A.08213

"Meat","ingestion", ""Bg/kg"

4.53e—-86

"Milk"."ingestion","Bqskg"

a.8080277

"Root vegetahles",."ingestion","Bg/kg"
A.000837?

"S0il","inhalation", "Bg/m*3"

7.22e-12 v

Select ‘Print’ to print the file. Select Done or X in the upper right corner to close the window.

3.7.5 Running lcon 6 Receptor Intakes (rcp6) — Human Exposure & Risk Text
View Results

Icon 6: Right click on ‘Receptor Intakes (rcp6)’ and the following window opens. Select ‘Run

Model'.
Ev Connect-Disconnect

Re

General Info
User Input
Run Model

Rename

Delete

View/Print User Input

View/Print Module Output

The model runs and the window closes. Observe the icon ‘Receptor Intakes (rcp6)’ traffic signal
is green.

To view the model results right click on ‘Receptor Intakes (rcp6)’ and the following window
opens. Select ‘View/Print Module Output’. There are three options: ‘RIF Graphical View’, ‘RIF
Probability of Exceedance’, ‘RIF Text View’. The RIF Text view output is shown sequentially
below. For examples of other outputs see output from Icon 3 above.
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Connect-Disconnect >
Ret

General Info

User Input

Run Model

Rename
Delete

View/Print User Input

View/Print Module Output > RIF Graphical View
Heal RIF Probability of Exceedence
RIF Text View

Select ‘RIF Text View’ and the following window opens. The file is long and is shown in three
segments.
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E Viewing File (c:\frames\examples\example5.rif) Section (rcp6)

File: | ¢ \frameshexamplesiexamples. rif L]

Print

Done

File Contents l Module Description

»* File: c:\frames\examples\example5.rif
% Section: rcpb
»* Date: 1l/1?/2l2l 1:57:26 PM

Thls receptor has data for 1 exposure sources.
Exposure source 1, is expb

GENII VER 2.18.2

Hug on: 10-19-2028 at 13:57:05

chrunlc"."expS"."ﬂquiFer”. 1, 1, 2,
8.8, "km 8.8."kmn",

.

a. 70.
YI134%, "1131" a, 1.
a. SEE+EE 1.90E+a8, 12,

"ﬂir" "external“ "Bq/m“3","concentrat1on“

ﬂ.ﬂﬂE+ﬂﬂ.

1.,."Air","inhalation",."Bq",."intake"
0.00E+08,

1.,."Fish","ingestion",."Bq","intake"
0.00E+0@,

1.,."Fruit","ingestion",."Bq",."intake"
1.45E+04,

1.."Ground"”, "external"."Bg/kg", ""concentration"
2.82E+01,

1.."Indoor air"."inhalation".,"Bg"."intake"
0.00E+80,

1.."Leafy vegetables"."ingestion",."Bg"."intake"
3.93E+83,

1.,."Meat",."ingestion",."Bgq",."intake"
8.61E+01,

1.
0.00E+00,
1.
0.00E+00,

1.
2.37E-82,
1.,."Water","ingestion",." "Bq",."intake"

»"Milk"."ingestion",."Bq",."intake"
»"Root vegetables"."ingestion","Bq"."intake"

»"80il"."inhalation",."Bq","intake"

6.00E+0
"RE131m 'KE131m" a, 1
0.00E+ 1.00E+00. 12,

1. "er" "extevnal" "Bq/m“3" “concentration"
0.00E+0@,

1.."Air","inhalation",."Bg","intake"
0.00E+0A,

1.."Fish",."ingestion"."Bg"."intake"
0.00E+80,

1.,."Fruit","ingestion"."Bgq"."intake"
2.67E+82,

1.."Ground",. "external" . "Bgskg", "concentration"
2.85E-01,

1.."Indoor air",."inhalation","Bq","intake"
0.00E+00,

1.."Leafy vegetables",."ingestion",."Bq"."intake"
7.24E+01,

1.,"Meat"."ingestion",."Bq"."intake"

1.48E+00,
1.,."Milk","ingestion",."Bq","intake"
0.00E+00
1.."Hnnt vegetabhles",."ingestion","Bq","intake"
0.00E+0@,
1.,."80il","inhalation",."Bq",."intake"
2.39E-04,

1.."Water" "ingestion",."Bg",."intake"

"exp5". "Surface Water". 1, 1, 2,

8.8, "kn", 8.8, kn".
a. 70.
“113i", "1131" a8, 1.
0.00E+00, "yr"', 1 BOE+08 ., 12,

external" "Bq/m“3" “concentration"

0.00E+00,
1.,"Air", "inhalation". "By". “intake"
0.80E+00,
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2ot Viewing File (c\frames\examples\example5.rif) Section (rcp6)

File: | c:\framestexamplestexample.if |

Print

Done

File Contents l Module Description I

1.,"Air","inhalation","Bq","intake"
B.0RE+00.,
»"Fish",."ingestion","Bgq"."intake"

1.25E+86.
1., "Fruit","ingestion","Bq",."intake"
0.00E+00,
1.,"Ground","external”, "Bq/kg" . "concentration"
0.00E+80,
1.."Indoor air","inhalation","Bgq"."intake"
0.00E+00,
1.,."Leafy vegetabhles","ingestion","Bg",."intake"
6.00E+00,
1.,"Meat","ingestion","Bq",."intake"
2.58E+084,
1.,"Milk","ingestion","Bq",."intake"
1.43E+85,
1.,"Root vegetahles"."ingestion"."Bg"."intake"
1.50E+84,
1.,."80ilY,"inhalation","Bq" . "intake"
8.00E+88,
1.,."Water", "ingestion","Bq" . "intake"
5.70E+@5,

"RE131m", "KE131 a, 1,
B.08E+80, "yr" ., 1 BAE+A0, "y

1.."Air", "external" "Bq/m
0.0RE+00,

1.."Air","inhalation","Bq",."intake"
6.0RE+00,

1.,
8.15E+82,

1.."Fruit","ingestion","Bq"."intake"
0.00E+00,

1.."Ground","external’, "Bqg/kg" . "concentration"
6.00E+80,

1i.,"Indoor air",."inhalation"."Bg"."intake"
0.0AE+00,

1.."Leafy vegetahles",

*3", "concentration"

"Fish",."ingestion"."Bg"."intake"

ingestion","Bg","intake"

6.00E+80,
»"Meat","ingestion","Bq",. "intake"

4.43E+82,
1.,."Milk","ingestion","Bq",."intake"

1.88E+82,

..'"Root vegetables","ingestion","Bg","intake"

2.76E+82,
1.,"80il","inhalation", " "Bq","intake"

0.0RE+00,
1.,."Water","ingestion", "Bgq

3.71E+82,

“"chronic", "expS" "Aip" i, 1, 2,
.8, "kn 2.8, “kn".

a. 0.
v1131%,1131", @, 1,
9. 0aE+08, "yr" 1.00E+88, Yyr', 18,
external" "Bq/m‘3","concentrat10n

" _"“intake"

1. Taan,
9.99E+83,

1..."011-" "inhalation","Bq",."intake"
2.10E+@7,
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E Viewing File (c\frames\examples\example5.rif) Section (rep6) — O X

File: | c:\frames\examples\examples. rif ﬂ Frint Done

File Contents l Module Description |

1.."Air",."inhalation",."Bg"."intake" A
2.10E+87,

1.."Fruit”,"ingestion",."Bg"."intake"
5.14E+08,

1.,."Ground", "external", "Bq/kg",. "concentration"
?.15E-83,

1.."Indoor air","inhalation'."Bq"."intake"
6.30E+07,

1.."Leafy vegetables","ingestion","Bq",."intake"
2.07E+00,

1.,."Meat","ingestion","Bg",. "intake"
2.25E-82,

1.,."Milk","ingestion","Bq","intake"
2.35E+01,

I I T T I T T e st ion ', "Bg ", "intake "

3.54E+00,

1.,."80il","inhalation","Bq","intake"
6 . A0E-B6

“RE131n", "XE131n", @, 1,
0.00E+80, "yr", 1 00E+00, "yr", 10,

1.."Air", "external”, "Bq/n*3", "concentration"

0.00E+00,
1.."Air","inhalation","Bq",."intake"
0.00E+00,
1.."Fruit”,"ingestion","Bg", "intake"
9.43E-082,
1.."Ground"”,"external",. "Bg/kg",. "concentration"
?.20E-85,
1.."Indoor air","inhalation',"Bgq"."intake"
0.00E+0808,
1.."Leafy vegetahles"."ingestion"."Bg"."intake"
3.81E-82,
1.."Meat",."ingestion",."Bg"."intake"
3.85E-04,
1.,."Milk",."ingestion"."Bg"."intake"
3.10E-82,
1.."Root vegetahles"."ingestion"."Bgq"."intake"
6.51E-82,
1.,."80il","inhalation",."Bg"."intake"
6.96E-08,

Select ‘Print’ to print the file. Select Done or X in the upper right corner to close the window.

3.7.6  Running Icon 7 Health Impacts (hei7) — Human Exposure & Risk Text
View Results

Icon7: Right click on ‘Health Impacts (hei7)’ and the following window opens. Select ‘Run

Model’.
n Connect-Disconnect >

General Info
User Input
Run Model

Rename

Delete

View/Print User Input

View/Print Module Output

The model runs and the window closes. Observe the icon ‘Health Impacts (hei7)’ traffic signal is
green.
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Health_Impacts (hei7)

To view the model results right click on ‘Health Impacts (hei7)’ and the following window opens.
Select ‘View/Print Module Output’. There are nine options: ‘HIF Graphical View’, ‘HIF
Population Viewer’, ‘HIF Probability of Exceedance’, ‘HIF Text View’, ‘HIF by Exposure
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’. Three outputs are shown below: ‘HIF Graphical
View’, ‘HIF Text View’, and ‘HIF Summary Views of Risk, Hazard and Dose’.

Connect-Disconnect >

General Info
User Input
Run Model

Rename

Delete

View/Print User Input

View/Print Module Output > HIF Graphical View

HIF Population Viewer

HIF Probability of Exceedence

HIF Text View

HIF by Exposure 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

Select ‘HIF Graphical View' and the following window ‘Health Impacts — Time Series’ opens. In
Time Series Change Item 9 ‘Organ’ from ‘All’ to ‘total body’ (or effective dose if available-never
use All).
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Chart Print

m

Felp

MNumber of charts [max 25): 1 j

Criteria Selection #1 =

1 |Dataset Impacts from Aqui v |
2 |Location (0, 0) km hd
3 |Age Dto 70 =
4 | Constituent All Radionuclides ||
5 Measure dose ||
6 Unit Sv ||
7 Route All =
8 Pathway All R
9 |Organ total body | |

10

11w Sw

12 0 3.422E-04

13

Select ‘Print’ to print the file. Select Done or X in the upper right corner to close the window.

Select ‘Benchmarks HIF Text View’ and the following window ‘Health Impacts — Time Series
opens’. The output file is shown in three parts.
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@_ Viewing File (c\frames\examples\example5.hif) Section (hei7)

File: | c:\frames\examples\exampleS. hi =~

File Contents I Module Description

Print

Done

* File: c:\frames\exanples\example5. hif
* Section: hei?
* Date: 18,19/2020 2:19:54 PH

| 4,

This GLYPH has data for 1 RECEPTOR sources.
GENII UVER 2.18.2

|Run on: 18-19-208280 at 14:18:20

1,%chronic”,

exp5", "Aquifer”, 1, 1, 2, 1, 1,

B.00E+00.
1.,."Air",."inhalation", "dose","Su",
B.00E+80,
1.,."Fish"."ingestion","dose",."Suv",
0.00E+00

«»"Fruit","ingestion", "dose", " "Su",
2.89E-04.

.. "Ground","external”, "dose","Su",
7.53E—g$

8. 88E +

"Indoor air",."inhalation","dose","Su",

.,"Leafy vegetables","ingestion","dose",."Suv",
5.66E-85,
1.,."Meat"."ingestion", " "dose",."Suv",
1.24E-86 .
1.,."Milk"."ingestion", " "dose",."Sv",
G.GGE+2@.

@.00E+80
1

"Root vegetables","ingestion","dose","Suv",

‘"Soil"."inhalation"."dnse" "Su',
2.11E—1@."

0. BBE +
"KE131m
G.GGIE;@E

8.00E+080.,

i..
0.00E+00,
.»"Fish","ingestion","dose", " "Su",
0.00E+00.

1.,."Fruit",."ingestion", " "dose",."Sv",
0.00E+@

Water",."ingestion", "dose",."Suv",

E131im", 8. 1,
»", 1.000E+
"external'

', 12,
"dose","Suv",

"Aip"."inhalation", "dose"."Su",

"Ground", "external”, "dose"."Su",

"Indoor air"."inhalation"."dose"."Su",
"Leafy vegetabhles","ingestion"."dose","Su",
."Heat"."ingestion"."dnse"."Su".

B.9BE+00.
1.,"Milk",."ingestion", " "dose",."Suv",

@.00E+@0,
1
0.00E+00,
1.."80il",."inhalation","dose", " "Su",
G.GGE+§@."

@.0RE+00.

"Root vegetables"."ingestion","dose","Suv",

Water","ingestion", "dose",."Sv",
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o Viewing File (c\frames\examples\example5.hif) Section (hei7) — O X

File: | c:\frames\examples'exampleS. hif LI Print Done

File Contents I Module Description

1.."Water","ingestion", "dose",."Su", A
0.00E+80.
Y‘chronic®, "expS","Surface Water", 1, 1. 2, 1, 1.
“all sites",
“"total bhody",

. . "k“li -’ "]‘l‘l",

. 7. "yl'"..
v11317,"1131", @. 1.
a. IIBE+II "yr" 1.000E+80, Yyp', 12,
"ﬁlr“ "external","dose". EI
a. BGE+.B
.."ﬁir“ “inhalation', "dose","Suv"

@.00E+08,

1.."Fish" . "ingestion","dose",."Su",
1.80E-82.

1., "Fruit","ingestion", "dose" . ""Su",
0.00E+00.,

1.."Ground", "external”, "dose",""Su",
@.00E +00,

1.,."Indoor air","inhalation",."dose".,"Su"
0.00E+00.

1.,."Leafy vegetables"."ingestion","dose",."Su",
B.00E+00.

1.."Meat"."ingestion", "dose",. "Sv",
3.72E-04.

1.."Milk",."ingestion'","dose",."Su",
2.86E-03.

1.,"Ront vegetahbhles"."ingestion",."dose"."Sv",
2.16E-04.

1.."80il"."inhalation","dose"."Su",
0.00E+08,.

1.,"Hater" "Yingestion"',"dose",."Sv",
8.21E-9A3,
"¥E131m", "xE131m" a. 1.
0.000E+00, 1.BOBE+B0, 12,

1. "nlr" "external", "dose" "Su"
0.00E+80.

1.."Air",."inhalation", "dose".,. " "Sv",
@.00E+00,

1.,."Fish",."ingestion","dose"."Suv",
@ .00E +00 .,

1., "Fruit","ingestion","dose",."Suv",
@.00E+00.

1.."Ground”,"external"."dose",."Su",
A.00E+00,.

1.."Indoor air',"inhalation".'dose",'Su"
@.00E+08 .

1.."Leafy vegetables"."ingestion","dose","Sv",
0.00E +00.,

1.."Meat"."ingestion",. " "dose",."Su",
A.00E+00,.

1.."Milk"."ingestion"."dose"."Sv",
@.00E+00,

1.."Root vegetabhles","ingestion"."dose"."Sv"
0.00E +00.,

.."80il",."inhalation"."dose","Su",

A.00E+00.

1.."Water","ingestion","dose" . "Sv",
@ .00E +80d
chrnnlc" "expS"."ﬁir". i, 1, 2, 1, 1,
"all sites",
"total body".

8.8, kn", 8.8."kn",

a. 78.."yr",

1131 ."1131". a. 1,
B.0900E+A8, "yr", 1. GOAE +00 Tyr', 18,

1.."Air",."external”, "dose",."Su"
5.74E-83,

1.."Air"."inhalation", "dose", " "Su",
1.87E-01, v
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E Viewing File (c:\frames\examples\example5.hif) Section (hei7) — O X

File: | c\frames'\examplestexampleS. hif | Print Done

File Contents l Module Description

1.."Air" . "external®, "dose",."Su", A
0.0PE+08,

1.,."Air" . "inhalation","dose",."Su",
0.00E+0A0,

1.."Fruit"”,."ingestion","dose",."Su",
0.00E+PA,

1.."Ground","external’,"dose"."Suv",
1.85E-11.
1.."Indoor air',."inhalation",'"dose","Suv",

0.00E+@A0,

1.."Leafy vegetabhles",."ingestion","dose"."Sv",
B.6BE+88,

1.,"Meat",."ingestion",."dose"."Su",
0.0PE+00,

1.,."Milk"."ingestion","dose", " "Su",
B.00E+0A0,

1.."Root vegetables",."ingestion","dose",."Suv",
0.00E+@A0,

1.,."80il",."inhalation", "dose","Sv",
0.00E+@0, v

Select ‘Print’ to print the file. Select Done or X in the upper right corner to close the window.

Select ‘Benchmarks HIF Summary Views of Risk, Hazard, and Dose Text View’ and the
following window ‘HIF Summary Views of Risk, Hazard and Dose’.

This screen opens first and identifies that some outputs are zero. Select ‘OK’ to proceed.

B3 FRAMES Graphical Viewer ? X

! . ; CHK
@ Impacts information at the specified [ —

time point was not available for

1131, Water, ingestion, dose, Sv ~
®E131m, Water, ingestion, dose, Sv

1131, Root vegetables, ingestion, dose, Sv
#E131m, Root vegetables, ingestion, dose,

Sw

1131, Milk, ingestion, dose, Sv

KE131m, Milk, ingestion, dose, Sv

#E131m, Meat, ingestion, dose, Sv

#E131m, Lealy vegetables, ingestion, dose, w

B3 FRAMES Graphical Viewer ? X

1 _ 5 TR
@ Impacts infoimation at the specified S

time point was not available for

>S<IE131 m, Leafy vegetables, ingestion, dose, A
W

#E131m, Fruit, ingestion, dose, Sv

1131, Fish, ingestion, dose, Sv

*E131m, Fizh, ingestion, dose, Sv

#E131m, Soil, inhalation, dose, Sv

1131, Indoor arr, inhalation, dose, Sv

%E131m, Indoor air, inhalation, dose, Sv

1131, Air, inhalation, dose, Sv v
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After selecting ‘OK’ the following window ‘Summary of Risks/Hazard/Dose’ opens. For this
case, the doses are reported for each source (groundwater, surface water, and air). The output
file for the aquifer source is shown in two parts.

ool Summary of Risks/Hazard/Dose X
Print Save Help

Dataset |expS:Adquiter =l TimePointpn 0 =
Location |['1 0] km LI
Age Group [ote 70 =l Dose organ [total body -l
Constituent IA" Radionuclides LI Exposure duration: 1 yr
|_IS how Totals Dnlg
Exposure Route and Pathway 1 dose ]
All Radionuclides summation for expS:aquifer Sv
at location (0, 0] km for ages 0 ta 70 at time 0 (total body)
TOTAL 3.422E-04
extemal [total) 7.534E-05
Air 0.0E+00
Ground 7.534E-05 —
inhalation (total) 21E-10
Air 0.0E+00
Indoor air 0.0E+00
Soil 21E-10
v
ool Summary of Risks/Hazard/Dose X

Print Save Help

Datasst | expS:acuier =l Timeportn 10 =
Location |['1 0 km LI
Age Group [01e70 =l Dose organ [total body ~|
Constituent IA“ Radionuclides LI Exposure duration: 1 yr
I ;5 how T otals Dnl;é
Exposure Route and Pathway | dose -
All Radionuchides summation for expS:Aquifer Sw
at location (0, 0) km for ages Oto 70 at time 0 [total body)
Indoar air 0.0E+00
Soil 211E-10
ingestion (tatal] 2 B6BE-04
Fish 0.0E+00
Fruit 2.09E-04
Leafy vegetables 5.B6E-05
Meat 1.24E-06
Milk 0.0E+00
Root vegetables 0.0E+00 |
W ater 0.0E+00 +

This completes the explanation of how to set up and run genii_05.gid, called Example5.gid in
this document.
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4.0 Summarized Example 7

Example 7 is concisely summarized below.

Example Description Complexity
GENII_07.GID Near-field scenario resulting from user-defined nuclide Simple
concentrations in soil. Crop ingestion impacts modeled.

The following summary is provided in GENII Version 2 Users’ Guide (Napier 2012).

“GENII_07: This example of the GENII Near Field capability is derived from the template
TmpNear. This example postulates a spill resulting in soil contamination with “Co and *’Pu.
The concentrations are input in the SCF Soil — Total module, and their locations for the
scenario are set in the GENII Near Field Exposure module. This is done by assigning the

source (USR2) to both surface and deep soil layers as shown:
EZGENII Mear Field Exposure Module - exp3

File  Defaults Beference Help

Controls | Soill Aariculture | Pathways |

Ref: 0 ™ il product ingestion
Ref: 0 X' Termestrial food crop ingestion
Ref: 0 [ Debug testing

Time fram start to exposure 0.0 I ~| Rek D
Duration of exposure period |1 n I_w vl Ref: 0
Lazs of institutional contral time prior to exposure i} ur ~| Ref: O
Abzalute humidity, uged anly for tritium mode! |u_gug Ig;m"g vl Ref: 0
Surface soil source Iusr2 j Ref: 0
Deep zoil source Iusr2 j Fef: O

‘wiaste package zoil source | Rek0

‘wiaste package half life . v Ref: O

The relative concentrations are defined on the Soil tab using the Manual Redistribution
Factor, set to 1.0 for this example which means that the surface and deep soils have the same
concentration. One age group (defined to be 0-10 years in this example) is selected in the
GENII Receptor Intakes module and consumption rates are input. The GENII Health
Impacts module is selected, with the ICRP-26/30 option. Radiation dose is selected. The
dose may be viewed by using the right-click and View/Print model output selection.”

The completed Example 7 is shown below.
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When icons and connections are added the model should look as shown above. ‘Constituent

(conl)’ connects to ‘User Defined (usr2)’, ‘Exposure Pathways (exp3)’, ‘Receptor Intakes
(rcp4)’, and ‘Health Impacts (hei5)’. ‘User Defined (usr2)’ connects to ‘Exposure Pathways

(exp3)’, which connects to ‘Receptor Intakes (rcp4)’, which connects to ‘Health Impacts (hei5)'.

4.1 Add General Information (Select Models) for Example 7

Select these models for each icon.

Icon

Model

Constituent (conl)

Updated Radionuclide Database Selection

User Defined (usr2)

SCF Soil - Total Module

Exposure Pathways (exp3)

GENII V.2 Near Field Exposure Module

Receptor Intakes (rcp4)

GENII V.2 Receptor Intake Module

Health Impacts (hei5)

GENII V.2 Health Impacts Module

4.2 Add User Input to Example 7

4.2.1  User Input for Icon 1 Constituent (conl) - Database

Icon 1: Tab Select Constituents for Analysis: Classification: Chemical Class, All Constituents.
Under ‘Select Constituents for Analysis’ add CO60 and PU239 to the box to the right of ‘Search

Next'.

Tab Edit Constituent Properties: CO60 and PU239. Subtab Properties: Use default properties
shown in green for all items listed to the right of Category (jump to). Subtab Degradation Chain

is not populated.

4.2.2 User Input for Icon 2 User Defined (usr2) — Boundary Conditions

Icon 2: SCF Soil - Total Module — usr2

Add data of ‘1 m’ for width, length, and depth of contaminated soil and data for each constituent.
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Enter the following constituent data:

CO60 | CO60 PU239 | PU239

Time | Concentration | Time Concentration
yr pCi/kg yr pCi/kg

0 0 0 234

1 0 1 234

Reference Help

Soil located at 0 km E asting, 0 km Northing ]

Width of contaminated soil | 1m ﬂ Ref: 0
Length of contaminated soil | Tm j Ref: D
Depth of contaminated soil | 1m ﬂ Ref: 0
Constituent
|coso ~| [«]>] Ret 0
Time Concentration *
Er - |pl:ifkg Jid|
0 0
1 0

4.2.3 User Input for Icon 3 Exposure Pathways (exp3) — Human Exposure &
Risk

Icon 3: GENII Near Field Exposure Module - exp3.
Tab Controls: Select Terrestrial food crop ingestion. Use default properties shown in green.

Tab Soil: Subtab Leaching: Leach rates calculated from user input. Use default properties
shown in green. For Parent soil absorption coefficient (Kd) for CO60 and PU239 use default
properties shown in green. For Subtab Resuspension: Type of model to run: Select Use mass
loading model. Use default properties shown in green. For Subtab Description: Select Biotic
transport from deep soil to surface soil; Estimate biotic transport rate prior to start of intake; and
Arid climate during period prior to intake. Use default properties shown in green.

Tab Agriculture: Subtab General: do not check either of the two Ref: 0 boxes. Use default
properties shown in green. Subtab Food Crop: Use default properties shown in green for
Biomass, Growing Period, Yield, Translocation Factor and Dry/Wet Ratio. Subtab Animal Feed:
Use default properties shown in green for all sub subtabs: Yield, Translocation Factor, Dry/Wet
Ratio, Soil intake, Biomass, Consumption, Storage Time, Diet fraction and Growing Period.
Subtab Intake delays: Use default properties shown in green. Subtab Biotic Transport: Use
default properties shown in green.

Tab Pathways: For Ingestion: Select Leafy vegetables, Root vegetables, Fruits, Grain. For
Inhalation: Select Suspended or resuspended soil. For External: Select Soil external.
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4.2.4  User Input for Icon 4 Receptor Intakes (rcp4) — Human Exposure & Risk

Icon 4: GENII Intake Module — rcp4. Number of age groups: 1. Age group selection: 1. Use
default properties as shown in green. Pathway selection: External exposure to air. Use default
properties as shown in green.

4.2.5 User Input for Icon 5 Health Impacts (hei5) — Human Exposure & Risk
Icon 5: GENII Health Impacts Module — hei5

Tab Method Selection: Select Calculate Dose and/or risk using ICRP — 60 and EPA risk factors
(Federal Guidance Reports 12/13).

Tab Method Parameters: Calculate radiation effective dose equivalent commitment (CEDE).
Use default properties as shown in green.

Tab Constituent Parameters:

Constituent — FS CNAME | Lung transfer inhalation class - SOLUBIL
CO60 Slow

PU239 Medium
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