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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 GENII Example 11 (genii_11.gid).

Abstract ii
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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 detailed instructions for setting up and running GENII Example 5
(genii_05.gid) and GENII Example 11 (genii_11.gid).

Summary iii



PNNL-30613

Acronyms and Abbreviations

CEDE Committed effective dose equivalent

EPA Environmental Protection Agency

ICRP International Commission on Radiological Protection
PNNL Pacific Northwest National Laboratory

Acronyms and Abbreviations v
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1.0  ntroducti on

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. 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:

Napier BA. 2012. GENI | Lv1d583 Rev.d, PacifidNorghwestd Gu i
National Laboratory, Richland, Washington.

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.

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 and detailed step-by-
step instructions for setting up Example 5 in Section 3.

Introduction

de.
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20 GENI | Setup
21 Starti €gsaodi zi ng

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

Launch
FRAMES

The GENII Program opens as shown below.

BF= Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

~

& Boundary Conditions

o Plus Operators

® Sync Operators

-4 User Defined

@ Database

O Aquatic Benchmarks
Aquatic Organism Selector

a Constituent

)

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

Air

Aquifer
Overland Flow
Source
Surface Water

Vadose Zone

@ Human Exposure & Risk
Exposure Pathways
Health Impacts
Receptor Intakes
@ Reports

1,4 Report Generator v

File: .gid | Site: /Icon: () [9/14/2020  6:44PM
-

Customize the program computer screen display. The first two items Show Object Id and Show
Icons are usually checked.

GENII Setup 2



B~ Framework for Risk Analysis in Multimedia Environmental Systems
File Site Customize GO.. Help
D ~  Show Object Id Ctrl+0
~  Show Icons Ctrl+|
Font Ctrl+F
@ Colors
s Logo > Show
+ Use module icons Ctrl+T
D Dal Show Messages Ctrl+M
@ Aquatic Benchmarks
Aniatia Orananice Calantar

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:

| MS Sans Serif Bold

Fegular
Obhgue

Bold

Hold Obligue

~Sample

AaBbYyZz

Script:
Western j

Show more fonts

0K | Cancel |

PNNL-30613

Colors provides four options: Database Connection, Model Connection, System Connection,

Workspace.

B Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

+  Show Object Id Ctrl+0
v Showlcons Ctrl+! celors
Font Ctrl+F
Item
Colors Database Connection Click on color to change
Madel Connection
geds ’ System Connection Foreground [
Use module icons Ctrl+T ‘Workspace B _
Show Messages Ctrl+M -
v Visible
. Aquatic Benchmarks
Apply | oK Cancel

@ Aquatic Organism Selector
o=

GENII Setup
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To match the Color Selections shown in Getting Started with GENII Version 2 Figure on page 4
shown below select colors as shown below.

nnwc—m m

GENII

VERSI N

L | ' "" E\lhhﬂnl(con‘)

| [@ Aquatic Benchmarks
“ Aquatic Organism Selector —~
P User_Dafiped (usr2)
Gls
# Eco Exposure & Risk
@ Eco Health Effects

# Fale & Transport L ;
| 58 Air Usor_Defined (usr8) Expostge_Pathways (exp5)

Air i..'q)

. Aquiter
B Overland Flow Roceptor,_intakes (rop6)
il source
Bl surace Water
B vadose Zone
# Human Exposure & Risk o
Sl Exposure Pattrays Report_Generalor (nes8)
- Health Impacts
‘ Receptor Intakes
¥ Reports
¥ rags
£ Repont Generalor o
e
File:

Healthimpacts (hei7)

gid Site: Site 1 lcon: (con1) 5:08 PM

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

alrrows.
Color X | cColors ‘
Basic colors:
Item
R R Database Connection Click on color to change
Model Connection
| L [_ el System Connection Foreground _
. - . - - . ‘Workspace o :
: ackgroun
PEEEEEN g
| EEEEN v Visible
]| HE B
Custom colors: Apply I oK Cancel

M e s "~ &= |5 =BEE =

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.

GENII Setup 4



Color X
r Basic colors:
N el il Boln
HrPTEEEEN
'‘EEEEEEEE.
= R R R R A
EEEEEEEN
EEENETE

)
Custom colors:

PNNL-30613

Colaors

Item

Databasze Connection

Model Connection
System Connection
‘Workspace

Apply I 0K

Click on color to change

Foreground _
Background |
v Visible

Cancel

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

column first row.

X

EEENTT
EEEEAN
EEENET ]
TTHENENE
EEEENT
THEENET

Custom colors:

[r— p— p— p— e s s

Colors

[tem

Database Connection
Model Connection

‘Workspace

Apply I oK

Click on color to change

Foreground _
Background _
v Visible

Cancel

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



Color

Basic colors:

—
—
=
o
|

HENT
EEENEAN
EEERT
TTHENEE
EEEEANT
THEENET

Custom colors:

Logo.

B Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help
"o m ¥ Show Objectld
@ Bot Sl s
v Show Icons
e Font
Colors
¥ Loge
' Use module icons
B Dai Show Messages

PNNL-30613

X

Colors

Item

Databasze Connection
Madel Connection

Click on color to change

System Connection Foreground _
Background I—

[V Visible
Apply oK Cancel

Ctrl+0
Ctrl+|
Ctrl+F
> Show
G+ Select...
Ctrl+M

Select Show to show the GENII Version 2.10 logo at the top of the display.

BE= Framework for Risk Analysis in Multimedia Environmental Systems
File Site Customize GO..

GENII

..""’ll

=4 Boundary Conditions 2

Help

Logo. 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
[ Desktop
|= Documents
ﬁ Music
&= Pictures
' Videos
& Bamberger, Judith A
3 This PC
r Libraries

2% Network

—— ey

pathway.jpg

P9

-y
=

W

EPF-Medium1jp  EPF-Medium2.,jp
9 9

GENII

Verson 2.1
l'l”'ll,

frames1.JPG geniilogo.jpg

File name: [m

Select a file
£ to preview.
EPF-Start time EPF-Time-Conc,j
and duration.jpg P9
o
HIF_graphical_vie  HIF_PE_view.JPG
w.JPG
v] JPEG file (*,jpg) v

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



PNNL-30613

B Framework for Risk Analysis in Multimedia Environmental Sy:

File Site Customize GO.. Help
~  Show Object Id Ctrl+0
4 ¥ Showlcons Ctrl+|
C Font Ctrl+F I
; Colors ﬂ
Logo »
Use module icons Ctrl+T

Show Messages Ctrl+M

22 Setting Up a Calculation using Templ @

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

Llaunch
FRAMES

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

B Framework for Risk Analysis in Multimedia Environrr
File Site Customize GO.. Help
New Ctrl+N
Open
Close
Save F2

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

Bt Global Input Data Open

N <« OSDisk (C:) > FRAMES > Template v 0
Organize v New folder
& Dropbox o Name -
.dropbox.cache 7 (bakjtemplt01.gid
« FEDSM2020-TuesdayMorningPlenary ] templt01.gid
@ Screenshots | templt02.gid
@, OneDrive - PNNL | templt03.gid
I Desktop | templt04.gid
t 1t05.gid
“| Documents e it
N ) | tmpbiota.gid
& Wusic ] TmpEPF.gid

=1 e

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 7
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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.

BE= Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

- (m)

GENII

."""’I

-4 Boundary Conditions “
L 3 Plus Operators
® Sync Operators

g User Defined
[@ Database

@ Aquatic Organism Selector
&3 Constituent
@ Eco Exposure & Risk
@ Eco Health Effects
@ Fate & Transport
qv?‘ Air

. Aquifer

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

[# Renorts v
File: c:\frames\templatet\templt02 gid Site: Site 1

Constituent (con1)

SEing
Air (aiv)

User_Defined (usr3)

Receplpr_Intakes (f 8hepoﬂ_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.

File Site Customize GO.. Help
New
Open

Close

Save
Save As

Print...
References

Project Description
c:\frames\template\templt02.gid

Module Description Report
Refresh Module Descriptions
Exit

GENII Setup

Ctrl+N

Ctrl+P

Ctrl+F4

Bt Framework for Risk Analysis in Multimedia Environmental Systems

F2

User_
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E Global Input Data Save As

X
» <« OSDisk (C:) » FRAMES > Template v 0 Search Template r
Organize v New folder v 0
A~
[ This PC A Name Date modified ol
Wl Libraries [ (bakjtempitol.gid 12/7/2009 2:59 PM
¥ Network [ (bakitemplto2.gid 12/7/2009 2:59 PM
[ tamnitl nid ar11mmns1oom Y
v < >
File name: | WO%AE v
Save as type: | Global Input Data (*.gid) S

A Hide Folders

o

PNNL-30613
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Step by step instructions follow for setting up Example 5 (genii_05.gid) followed by a brief

summary of Example 11 (genii_11.gid).

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

31 Exampl e 5

Example 5 is concisely summarized below.

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 f

ol

owi

ng summary i s

provided in

GENI

Ver si

0 G EINO5: This example scenario is derived from the template TmpKnown, for which air,
surface water, and groundwater concentrations of radioactive contaminants afeokiioan.

example, the radionuclidé is selected, and the decay proget¥e is atomatically added.

The three known environmental media, air (via the ATO Air Module), surface water (via the

WCF Surface Watdissolved module), and groundwater (via the WCF Groundigatdved

module) are selecteior the air, the iodine is desedlas 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 concentratithis of
food crops from depositions from air and wasaurces of water for home samption,

irrigation, and farm animal use must be selected from the Water/General and Water/Irrigation
Sources tabs, as shown:

EZGENII Chronic Exposure Module - exph

File Defaultz: Reference Help

Controls water | Soill Aariculture | Pathwas |

General | Animal water | Irination sources | lmigation rates | Irigation times |

Ref. 0 [ Agquatic foods from salt water [vesus fresh water]
Ref. 0 [ Treatment plant purification of domestic vwater
Ref: 0 % Residential imgation

Source of residential imgation
Irrigation rate for rezidential land

Imrigation time for regidential land

Source of domestic water

Indoor volatiization factor for radon

Delay time in water distibution spstem

Shoreline sediment density

Indoor volatiization factor for radionuclides g8

IGmundwater vl Fef: 0
|35.D indyr vl Ref: 0
IB.D mandur vl Ref: 0

Irrigation water deposition time prior to expozure |g ur vl Ref: O

Surfacewater vl Ref 0

None Ref. 0
roundwate

! d
] i Fef 0

I‘]_U day vl Ref: 0
[15.0 Ikg.-"m"!'l Ref. O

One age group (defined to b@&years in this example) is selected in the GENII Receptor

Intakes module and consumptiongatee input.The GENII Health Impacts module is

Examples

10
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selected, with the ICRI/30 option. Radiation dose is select@the dose may be viewed by
using the rightlick and View/Print model output selecti@ecause three source media have

beenused, theowtg summari es are provided for al/l

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

GENII

."""l,

e Sync Operators
8 User Defined
@ Database
r“ Aquatic Benchmarks
> 4
L«:‘ Aquatic Organism Selector
9 Constituent
@ Eco Exposure & Risk
@ Eco Health Effects
@ Fate & Transport
52 Air
+

10/17/2020  6:16 PM

[ e v
File: .gid Site. Icon: ()

Examples

11
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To open the completed Example 5, select File > Open,

Bt Framework for Risk Analysis in Multimedia Enviro
File Site Customize GO.. Help
New Ctrl+N
Open

Close

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

B Global Input Data Open

— v > ThisPC » OSDisk (C:) » FRAMES > Examples
Organize « New folder
FRAMES ~ Name
Documentation J ash5.gid
Examples || genii_01.gid
Star L] genii_02.gid
Template 4 genii_03.gid
inctpub .| genii_05.gid

The completed Example 5 is shown below

B 1asK vianauer L N

E Framework for Risk Analysis in Multimedia Environmental Systems - O X

File Site Customize GO.. Help

GENIIE ..

Version 2.10 1R\
.."""I [ N
@ Boundary Conditions " User_Define

........ o Plus Operators g
@ Sync Operators
-I- User Defined ‘

Expdsure_Pathways {exp5)

| User_Defingd (U5f3) Receptor_Intakes (rcp6)

@ Database \
L« Aquatic Benchmarks m
......... M Aquatic Organism Selector User_Defined {usr4) Health_Impacts (hei?)
Constituent

Examples 12
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The example consists of seveniconsar r anged i n a single Aconceptual
1 Database
o Constituent (conl)
1 Boundary Conditions
0 User_Defined (usr2)
0 User_Defined (usr3)
0 User_Defined (usr4)
9 Human Exposure & Risk
0 Exposure_Pathways (exp5)
0 Receptor_Intakes (rcp6)
1 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.

3.1.1 Getting Started with Example 5

From the open FRAMES program screen open a new file.

Examples 13
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File Ste G

GENII
l"""'l
eSyncherators

User Defined
@ Database

Aquatic Benchmarks
Aquatic Organism Selector

Constituent
@ Eco Exposure & Risk
@ Eco Health Effects
(@ Fate & Transport
s Air

Ansifar

File: .gid Site: Icon: () 10/17/2020 616 PM |

Select File > New.

E Framework for Risk Analysis in Multimedia Enviror

File Site Customize GO.. Help

Open

PNNL-30613

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.

5 Global Input Data Open New Pad
T « FRAMES » Examples v O Search Examples P
Organize v New folder ==« [ o
~
~ ~
s Quick access Name Dat
B Desktop [ ] ashs.gid 2/2
[ genii_01.gid 272
& Dropbox [ genii_02.gid 22
.dropbox.cache [ genii_03.gid 22
« FEDSM2020-TuesdayMorningPlenary [ ] genii_05.gid 2/2
& | Screenshots [ aenii 07.qid 22
v < >
File name: | SETRPPS ~| " Global Input Data (*.gic) v|

I 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 1 as done here or select a name of your choice. After

you have named the site select OK.

Examples

14
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E_:_ Framework for Risk Analysis in Multimedia Environmental Systems == O

File Site Customize GO.. Help

GENII

Version 2.10

."""ll

- ® Sync Operators Create new site
1 —:— User Defined Site name
[# Database

o 0 Aquatic Benchmarks
: ‘ Aquatic Organism Selector

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

E Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

GENII

Version 2.10

eI 77

@ Sync Operators N

g User Defined

[@ Database

Aquatic Benchmarks

Aquatic Organism Selector

| \ Constituent
@ Eco Exposure & Risk

@ Fate & Transport

B
- Anunifar ad

FiIeE ciframes\examplesiex  Site: Site 1

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.

L R A n~nifar T
|File: c\frames\examplesiexampleb gid | Site: Site 1 [Icon: {) [10/17/2020 | 7:38 PM 4I

3.1.2 Add Icons to Example 5

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

Examples 15
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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.

(@ Boundary Conditions

o Plus Operators

® Sync Operators
-t- User Defined

(@ DEGHER:

_____ ] Aquatic Organism Selector
~&a Constituent

(@ Eco Exposure & Risk
&% Eco Health Effects

(@ Fate & Transport

‘ Overland Flow
i Source
ﬂ Surface Water
. Vadose Zone
(@ Human Exposure & Risk
ﬁ Exposure Pathways

- Health Impacts
.ﬂ Receptor Intakes

(@ System
PR sensitivity

3.1.2.1 Icon 1 Constituent (conl) - Database
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.

Examples 16
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(@ Database

ey
%, Aquatic Benchmarks

v
b., 4 Aquatic Organism Selector

ie Constituent

-

Right c¢click on Constituent: There are two choice
6 Const it uNets tdaubleicleclong on the icon will also add it to the site.

Select Add 6Constituentd to site. The icon shows
labeled Constituent (conl); the one signifies it is the first icon added to the model.

[# Boundary Conditions

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

H . . e

+
(& I?f_ltabase i GENII Constituent {con1)
s "‘Aquaﬁc Benchmarks Version 2.10

: Aquatic Organism Selector ryyy i "’ll

A\
‘-e Constituent

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

..... v

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.

3.1.2.2 lIcons 2, 3, and 4 User Defined (usr2), (usr3), and (usr4) i 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 oO6User Definedbé to site or Change

(@)
C

Select Add O6User Definedod6 to site.

Examples 17



Add 'User Defined' to site

|

Change 'User Defined' Icon

PNNL-30613

—

[@ 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.

GENII®

User Defined (usr2)

Version 2.10

"""’ll

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

it with the mouse.

File Site Customize GO.. Help

EF':—W:{ ork for Risk Analysis in Multimedia Environmental Systems

GENII

..""'ll

Sync Operators

+ .
= User Defined

Constituent (con1)

User Defined (usr2)

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 Ste Customize GO.. Help

GENII

...""l’

® Sync Operators
8 User Defined
& Database
@ Aquatic Benchmarks
@ Aquatic Organism Selector
"-9 Constituent
i[; E‘co Exposure & Risk

Examples

Constituent (conl)

User Defined (usr2)

User Defined (usr3)

User Defined (usr4)
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3.1.2.3 Icon 5 Exposure Pathways (exp5) T 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 c¢lick on Exposure Pathways. There are two
and Change 6Exposure Pathwaysodé | con. Select Add
Pathways icon shows up in the upper left corner of the screen. It is 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
i Sourve
H Surface Water
. Vadose Zone
(@ Human Exposure & Risk

ﬁ Exposure Pathways

It is labeled Exposure Pathways (exp5); the five signifies it is the fifth icon added to the display.
Positi on utrhee PdaB xhpwiedpwsadd diagowalty to the right of Constituent (conl).

BE= Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

GENII®
Exposure Pathways (expb)
Version 2.10 S

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.

Examples 19



3.1.2.4

BE Framework for Risk Analysis in Multimedia Environmental Systems

File Ste Customize GO.. Help

GENII

. Health Impacts
.! Receptor Intakes

wwss "'ll ‘l;?er Defined (usr2)
B Overland Flow y
i Source
- Suifite Wiiter User Defined (usr3)
. Vadose Zone
@ Human Exposure & Risk
ﬂ User Defined (usr4)

Exposure Pathways (exp5)

Constituent (con1)

@ Reports
& racs
B ©nnct Banaratar b
File: cAfr \ ples Site: Site 1 Icon: Exposure Pathways (exg 10/17/2020 8:07 PM

Icon 6 Receptor Intakes (rcp6) T Human Exposure & Risk

Icon 6: Add another Human Exposure & Risk Icon for Receptor Intakes.

Rightclickon Receptor |
Change OReceptor

The

nt a
| Ad ch

Add 'Receptor Intakes' to site
Bl s
Change 'Receptor Intakes' Icon

. Vadose Zone

[@ Human Exposure & Risk
ﬂ Exposure Pathways
. Health Impacts

... .g Receptor Intakes

OReceptor I ntakesbd

BE: Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

GE N I I Receptor Intakes (rcp6)
P e =y

con

S

There are

dceptoor | istedleed O

added

PNNL-30613

ttevad c hoi ce s :

n

t

t o

he

Move the icon diagonally to the right and below the Exposure Pathways icon by clicking on the
icon and dragging it with the mouse.

Examples

site.
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BE= Framework for Risk Analysis in Multimedia Environmental Systems — a

File Site Customize GO.. Help

GENII R

Version 2.10 %2 8z
FeSNy "ll User Defined (usr2) Exposure Pathways (exp5)

B Overland Flow i

i Source

- Surface Water User Defined (usr8) Receptor Intakes (rcp6)
. Vadose Zone
(& Human Exposure & Risk
ﬁ Exposure Pathways User Defined (usr4)
r

3.1.2.5 Icon 7 Health Impacts (hei7) T Human Exposure & Risk
Icon 7: Add another Human Exposure & Risk Icon for Health Impacts.

Rightc| i ck on Health | mpact s. There are two

6Health | mpactAsdd WbWHeml t hSeéempatct sd6 to site.

i Source Add 'Health Impacts' to site
n Surface Change 'Health Impacts' lcon
| . Vadose Zone
[@ Human Exposure & Risk
ﬂ Exposure Pathways

- Health Impacts

.i Receptor Intakes

The 6Health I mpactsd icon is added in the

B Framewark for Risk Analysis in Multimedia Environmental Systems o

File Site Customize GO.. Help

G ‘ NII Health Impacts (hei7) Coinsmuem {con1)

Version 2.10 2 &z
TSNy ”” DsarDanedlusiz) Exposure Pathways (exp5)

By Overland Flow

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

. 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.

Examples

choi

upper
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B Framework for Risk Analysis in Multimedia Environmental Systems

File Site Customize GO.. Help

PNNL-30613

GENII

‘.'.""’l

B Overland Flow
i Source
. Surface Water
. Vadose Zone
| (@ Human Exposure & Risk
3 Exposure Pathways
§l Hearth impacts
.’ Receptor Intakes

Constituent (con1)

User Defined (usr2) Exposure Pathways (exp5)

User Defined (usr3) Receptor Intakes (rcp6)

User Defined (usrd)
Health Impacts (hei7)

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

as shown below.

File Site Customize GO.. Help

BE= Framework for Risk Analysis in Multimedia Environmental Systems

CGE=INTY
 versicrn = 20

B Overland Flow
| i Source
| @l surface water
‘ . Vadose Zone
jﬁ Human Exposure & Risk
‘ 3 Exposure Pathways

. Health Impacts

.’ Receptor Intakes
@ Reports
| & raGs
E Report Generator
iﬁ System
- B sensitivity d

File: c\frames\examplesiexz Site: Site 1

Constituent (con1)

8z

User Defined {usr2) Exposure Pathways (exp5)

User Defined {usr3) Receptor Intakes (rcp6)

) A
User Defined (usr4)
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.

Examples
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BY= Global Input Data Save As X
4N <« FRAMES > Examples v D Search Examples el
Organize v New folder ==
B Vvideos A Name . A
a Bamberger, Judith A | ashs.gid
3 This PC | | example5.gid
r Libraries | | genii_01.gid
g¥ Network qenii 02.qid v
Vi S >
File name: | example5.gid "
Save as type: | Global Input Data (*.gid) v
A Hide Folders Save Cancel

3.1.3 Add Connections to Example 5

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
r
E Connect-Disconnect > User Defined (usr2)
Co General Info User Defined (usr3)
User Input User Defined (usrd)
g Run Model Exposure Pathways (exp5)
User Defined (usr2) Rename ReceptosIntakes (cpb)
Delete Health Impacts (hei7)
View/Print User Input
g View/Print Module Output
User Defined (usr3) Receptor Intakes (rcp6)

Select User Defined (usr2) as the first connection.

Examples

L

- £

Ci

User Defined (usr2)

L

Connect-Disconnect
General Info
User Input

Run Model

Rename
Delete
View/Print User Input

View/Print Module Output

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)

. ¥z

Ufer Defined (usr2) Exposure Pathways (expb)

2 $4

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).

Examples
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o

Constituent {con1)
&

L
' Connect-Disconnect > Constituent (con1)
u General Info User Defined (usr3)
User Input User Defined (usrd)
Run Model Exposure Pathways (exp5)
a Rensing Receptor Intakes (rcp6)
Delete Health Impacts (hei7)
u —RECEPTIOr NTaKes(rep6)

View/Print User Input

View/Print Module Output

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

¥

Constituent{con1)
w A

Uger Defined (usr

Exposure Pathways {expb)

User Defined Receptor Intakes (rcp6)

User Defined (usrd) '

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).

¥

Constituent {con1)
» A

&2

Connect-Disconnect > Constituent (con1)
Uger Defined (usr General Info User Defined (usr2)
y User Input User Defined (usr3)
X Run Model User Defined (usr4)
Rename Receptor Intakes (rcp6)
E Delete Health Impacts (hei7)

User Defined {usr3) )

View/Print User Input

View/Print Module Output
The connection is shown as a brown arrow from Exposure Pathways (exp5) to Receptor Intakes
(rcp6).

Examples



PNNL-30613

¥

Constituent{gon1)
[ A

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)
» A

Uger/Defined (usr, Exposure Pathways (exp5)

B Connect-Disconnect > Constituent (con1)
User Defined Re(
General Info User Defined (usr2)
User Input User Defined (usr3)
Run Model User Defined (usr4)
Senaane Exposure Pathways (exp5)
: Health Impacts (hei
User Defined (usr4) Delete SR teann wpacts (eI

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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BE: Framework for Risk Analysis in Multimedia Environmental Systems = o X

File Site Customize GO.. Help

 CE NS

Versiorn 2. 10 Constituent{con1)
P A

SR E I 7

B Overland Flow 2
i Source
Surface Water
. Vadose Zone
@ Human Exposure & Risk
a Exposure Pathways
. Health Impacts
.’ Receptor Intakes

Receptor Intakes (rcp6)

User Defined (usr4)
@ Reports Health Impacts (hei7)

b raGS
E Report Generator
| [@ System
B sensitivity -
File: c:Aframesiexamplesiexz Site: Site 1 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 Customize GO.. Help
New
Open

Close

Save

Save As

3.1.4 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.

3.1.4.1 General Information for Icon 1 Constituent (conl) - Database

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

g

Connect-Disconnect
Co

General Info

User Input

Run Model

Rename
Delete
View/Print User Input

View/Print Module Output

The following Object General Information window opens.
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Object General Information

Easting coordinate I—U km Class m
Northing coordinate I—IJ km Group lm
Elevation '70 km Object Id conl

User Label |Eunsliluenl Previous Model |

Select from Applicable Models

Model Description

KACARE Radionuclide Database Selection
Updated R adionuclide Database Selection

Mon-applicable Models

Under Select from Applicable Models three options are provided: FRAMES Constituent

PNNL-30613

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

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

Class | Database ;I
Group | Constituent =l
Object 1d |o:m

User Label [Constituent

Select from Applicable Models

Previous Mode |

Model Description

FRAMES Constituent D atabase Selection
KACARE Radionuclide Database Selection

vdated R adionuclide D atabase Selection

Non-applicable Models

0DULE VERSION

E
2 Compiled February 20817
E

LE DESCRIPTION
I Radionuclide Database

This module allows the user to select constituents
of concern. The database also provides some key
chemical and radiclogical properties for other modu les.

MOoDU
2.18,
MOOL
GENI

O
1
o0
EN

See documentation.
MODULE REFERENCES
Web §}Ee:

/| v
UALID CONNECTIONS
Ualid Input Reads
Ualld Output Writes
SYSTEM HE&UIHEMEHTS .
perating Syst Windows
Processor: Pent lumt
RAM Memory: ME
Disk Space: 1ME free
POINT OF CONTACT o .
Company Name: Pacific MHorthwest National
Laboratory .
Contact Name: Bruce Napier
Hatltng Address: F.0. Box 999 MSIN Kr-68
Cit Richland
State (]

Ok I Cancel

Updated Radionuclide Database Selection. The

After selecting Ok, the model window closes and the icon Constituent (conl) now shows a red
l'ight in the Atraffic signalo.

Constituent {c¢ont)
I

Examples
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3.1.4.2 General Information for Icon 2 User Defined (usr2) i 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
/L 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

Easting coordinate 0 km Class IF: oundary Conditions _]
Northing coordinate 0 km Group [User Defined -]
Elevation 0 km Object Id lu;,j
User Label [Use, Defined Previous Model [

Select from Applicable Models Model Description

Module i
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 Soi-Dissolved Module
SCF Soil-Total Module v

Non-apphicable Models
BBF Eco Body Burden Maodule

Ok | Cancel |

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.

Examples
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After selecting Ok, the Object General Information window closes, and the icon User Defined
(usr2) n o w

3.1.4.3

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

Info.

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.

Examples

Object General Information

Easting coordinate li km Class | Boundary Conditions ;]
Northing coordinate li 0 km Group | User Defined j
Elevation Iiu km Obiect Id [usiz
User Label ||_| ser Defined Previous Model |
| Select from Applicable Models Model Description
AFF Air Module A

ATO Acute Air Module

EPF Acute Exposure Concentrations Module

EPF Exposure Pathways Module

RIF Receptor Intakes Module

SCF Sediment-Dissolved Module

SCF Sediment-Tatal Module

SCF Soil-Dissolved Module

SCF Soil-Total Module v

Non-applicable Models

BBF Eco Body Burden Module

MODULE VERSION (]
1.7 Compiled on é~1-2086

NUDULE DESCRIPTION

is module only if you know the concentrations,
depusltlnn rates andsor external dose in air. The
constituent concentrations, deposition rates, and
external doses all at user provided points in time, are
entered directly throush the interface.

DECAY PRODUCTS

This module does not compute the ingrowth of progeny
because the yser is assumed to know everything about
the source, including progeny emission. Therefore,
this modu & assumes that the progeny emissions are
input along with the parent emissions.

MODULE REFEREMCES
Document: FRAMES ATO Air Module

Mttch F Ltol
||Gartann Eiel.ston
Melanie Eslinger

Other related sites:
107

UALID COMMECTIONS
Valid Input Reads .
1 to 1 con required as input v

Ok Cancel |

shows a

user_Defined {us

General Information for Icon 3 User Defined (usr3) i Boundary Conditions

U Connect-Disconnect
I General Info

User Input

Run Model

Rename
Delete

View/Print User Input

View/Print Module Output

r ed

l'ight in the

ntraff

c

PNNL-30613

signal o.
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Object General Information

E asting coordinate 0 km
Northing coordinate 0 km
0 km

Elevation

Class IE oundary Conditions ZI
Group ILI:er Defined ;]

Object 1d |us,3

User Label [User Defined

Select from Applicable Models

Previous Model |

Model Description

SCF Soil-Tatal Module A
SCF Spreadsheet Imports

WCF Aquifer-Dissolved Module

WCF Aquifer-T otal Module

WCF Surface Water-Dissolved Module

WCEF Suface ‘Water-Total Module

WFF Aquifer Module

WFF Overland Flow Module

WFF Suface Water Module

WFF Vadose Module v

Mon-applicable Models
BBF Eco Body Burden Module

[ o ]

Cancel I

PNNL-30613

For this example, select the sixth model from the bottom: WCF Surface Water-Dissolved
Module. Upon selection the Model Description populates the window to the right. Select Ok to
use this model.

s . e r—

| Object General Information

Easting coordinate ﬁ km Class IE:GI,H'N:I&!'_U Conditions ZI
Northing coordinate liﬂ km Group IUaer Defined ;J
Elevation lig km Obiject Id |usr3

User Label |Llser Defined Previous Model |

Select from Applicable Models Model Description

5CF Soil-Total Module ~  |MODULE VERSION ~
SCF Spreadsheet Imports 1.7 Compiled on &-1-/2006

WCF Aquifer-Dissolved Module MODULE DESCRIPTION

ifer- Use this module only if vou know the constituent
WEF Aquiter T otal Module concentrations in a surface water body. The
constituent concentrations at user Eroutded points in
time are entered directly through the interface.

WLF Surface Water-Dissolved Module
WCF Surface 'Water-Tatal Module

‘WFF Aquifer Module DECAY PRODUCTS
This module does not compute the inarowth of progeny
WFF Overland Flow Module Igﬁcause the usell' és assumed to know gueiuth ing a out
e source, including progeny concentra
WEF Surface Water Module Therefare.'th iz module astumes that the progeny
WFF Vadose Module V¥ emissions_are input along with the parent

concentrations.

MODULE REFERENCES
Document: FRAMES Known Water Module

Non-applicable Models
BEF Eco Body Burden Module

Melanie Eslinger
Other related sites:
1/

177 Xd Vd vd -
UALID CUNNECT[UHS
Ualid Input Rea
1 to 1 con reuu tred as input v

LCancel I

After selecting Ok, the Object General Information window closes, and the icon User Defined

(usr3now shows a red |light in the Atraffic signalo.
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3.1.4.4

/User_Defined {usr3)

PNNL-30613

General Information for Icon 4 User Defined (usr4) i 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.

Examples

Object General Information

E asting coordinate 0 km
Northing coordinate 0 km
o km

Elevation

User Label |User Defined

Select from Applicable Models

Class IE: oundary Conditions 3
Group |U ser Defined ;]
Dbiect Id |ug|4

Previous Madel |

Model Description

SCF Soil-Total Module A
SCF Spreadsheet Imports

WCF Aquifer-Dizzolved Module

WCF Aquifer-Total Module

WEF Surface Water-Dissolved Module

WEF Suface Water-Total Module

WFF Aquifer Module

‘WFF Overland Flow Module

WFF Surface Water Module

WFF Yadose Module v

Non-applicable Models

BBF Eco Body Burden Module

Cancel
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For this example, select the eighth model from the bottom: WCF Aquifer-Dissolved 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 |Eh:n_1ru:|-5r_u Conditions ZI
Northing coordinate 0 km Group |L|3r3r Defined J
Elevation 0 km Obiject I1d |us,4

User Label ||_| ser Defined Previous Model |
Select from Applicable Models Model Description

SCF Soil-Total Module ~  |MODULE VERSION A
SCF Spreadsheet Imports 1.7 Compiled on 6/1/2086
WEE AguiferDissolved Module EUUULE DESCEIF['TIDH o i . . -

5 i module only if vou know the constituen
vVCFAqu"e'TDHIMOqUE concentrations tn an aqu% fer. The constituent
‘WCF Surface Water-Dissolved Module concentrations at user prov ided points in time are
WEF Suface Water-Total Module entered directly through the interface.

1 DECAY PRODUCTS
WFF Aquifer Module This module does not compute the ingrowth of progeny
‘WFF Overand Flow Module bﬁcause the useT és assumed to know iueﬁythlng about
e source, including progeny concentra

WFF Surface YWater Module Therefore, this mod u?e assumes that the progeny
WFF Vadose Module ¥ lemissions are input along with the parent

concentrat ions.

MODULE REFEREMCES
Document: FRAMES Known Water Module

Mon-applicable Models ﬁ*-::!;grsg Lton
BEF Eco Body Burden Module ng‘[;ﬁ?g E§ H;ggr

Other related sites:
/7 rd

Hd rd v vd =

UALID CONNECTIONS
Valid Input Reads .
to 1 con required as input v

Ok I Cancel |

After selecting Ok, the Object General Information window closes, and the icon User Defined
(usd)now shows a redclsiggpnalia. the dAtraffi

User_Defined {(usr4)
3.1.4.5 General Information for Icon 5 Exposure Pathways (exp5) i 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

B 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
Easting coordinate 0 km Class |Hurr|ar'\ Exposure & Risk ;]
Northing coordinate 0 km Group I Exposure Pathways j
Elevation lig km Object Id [exp5
User Label |Eﬂposu,e Pathways Previous Model |
Select from Applicable Models Model Description

GENIIY.2 Chronic Exposure Module
MEPAS 5.0 Exposure Pathways Module

MNon-applicable Models

GENIIV.2 Acute Exposure Module
GEMIIY.2 Near Field Exposure Module

Ok LCancel |

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 Iiﬂ km Class |H uman Exposure & Risk :I
Northing coordinate liﬂ km Group IE iposure Pathways J
Elevation lig km Object Id |exp5

User Label

|E:-cpnsure Pathways

Select from Applicable Models

GENII Y. 2 Chionic Exposure Module
MEPAS 5.0 Exposure Pathways Module

Non-applicable Models

Previous Model |

Model Description

GENIIY
GENII'Y.2

Acute Exposure Module

ear Field Exposure Module

MODULE VERSION -
2.18.2 Compliled February 2017

MODULE DESCRIPTION
GENIT V.2 Chronic Exposure Module

annual
defl.ned by . . Exposure Dathuays include
domestic uater use Lincluding irrigation of home
gardens) grtcultural product consunpt ion
iquatic food consumption, recreational surface
water activities, and soll contamination pathways.
Losses by leaching, harvest removal, and radtoacttue
decay from the surface zoil are evaluste

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 100 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 Haoulfer reuutred as inout

Ok LCancel |

PNNL-30613

After selecting Ok, the Object General Information window closes and the icon Exposure

Pathways (expS)now s hows

Exposure_Pathways (expb)

3.14.6
Risk

a red light in the

Atraff

General Information for Icon 6 Receptor Intakes (rcp6) i Human Exposure &

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.

Examples
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@]

Jbjec

Easting coordinate 0 km Class IH uman Exposure & Risk ZI
Northing coordinate 0 km Group I Receptor Intakes ;]
Elevation 0 km Dbject 1d |lcpl3

User Label |H eceptor Intakes Previous Model |

ct General Information

rb

Select from Applicable Models Model Description

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

Mon-applicable Models

Ok Cancel I

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 [Human Exposure & Risk :]
Northing coordinate 0 km Group IHec eptor Intakes ;]
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, time-integrated Lntakes frcn

exposure to contaminated soil, groundwater

curface water, and atmospherié fransport pathuwavs.
p 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
Laborat R
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
(rcp)now shows a red light in the Atraffic signalo
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" ReceptorNnptakes (rcp6)

3.1.4.7 General Information for Icon 7 Health Impacts (hei7) T 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.

1 Object General Information

Easting coordinate 0 km Class |H urnan Exposure & Risk j
Northing coordinate 0 km Group |Health Impacts j
Elevation 0 km Object Id [hei7
User Label |Health Impacts Previous Model |
Select from Applicable Models Model Description
R -

| ERENILY, 2 Health Impacts Module
MEPAS 5.0 Health Impacts Module

MNon-applicable Models

Ok I LCancel |

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 Inf

ormation

Easting coordinate liﬂ km Class |Human Exposure & Risk ;]
Northing coordinate liﬂ km Group I Health Impacts j
Elevation r_____________ﬁ km Obiject Id |ha?

User Label |Heaﬂhlmpac&

Select from Applicable Models
GENIIY. 2 Health Impacts Module
MEPAS 5.0 Health Impacts Module

Mon-applicable Models

Previous Model |

Model Description

MODULE VERSION
2.18.2 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. 5diation risk calclations
can be based on ICRF dosimetry and health effects
conversion factors (user defined), or un‘EFﬂ/HEHST
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
alr exposures.

Limitations: Radionuclides only
URL[D CDNNECT[DNS

to l con requtred 3s_inpu
1 to 1 rif Receptor [ntakes required as input

Ualid Output Writes
hif Health Impacts

SYSTEM REGUIREMENTS

Operating System: Windows
Processzor: Pentium+
RAM Memory: 32Me

Disk Space: 1IME free

POINT OF CONTACT

Ok Lancel |

PNNL-30613

After selecting Ok, the Object General Information window closes, and the icon Health Impacts

(hei7)n o w

3.1.5

shows a

Health_Impacts (hei7)

r ed

l'ight in the

Add User Input to Example 5

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

3.1.51

User Input for Icon 1 Constituent (conl) - Database

Antraff

C

signal o.

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

II Connect-Disconnect

(

General Info
User Input
i Run Model

Rename
Delete

View/Print User Input

View/Print Module Output

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

Examples
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FRAMES Constituent Database Editor
File Tools Help

Select Constituents of Concern ]

Edit Constituent Properties

| Available Constituent Groupings
¢ Chemicals

¢ Radionudlides

Available  (829)

 Classification IChemicaI Class j IAII Constituents j

" Select Constituents for Analysis

Search Next I
Select >>> |

[~ Show CASID

AC223 ~

GENILmdb

PNNL-30613

Under Select Constituents for Analysis add 3!l 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.

Examples

FRAMES Constituent Database Editor
File Tools Help

Select Constituents of Concern

Edit Constituent Properties

| Available Constituent Groupings
" Chemicals

(" Radionuclides

Available  (829)

 Classification IChemicaI Class j IAII Constituents j

" Select Constituents for Analysis

Search Next I |u31]

Select >>>

[~ Show CASID

| GENILmdb
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Click on Select >>> 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

" Radionuclides

Available  (829)

¢ Classffication IChemlcal Class j IAII Constituents j

Select Constituents for Analysis

Search Next 1131

HO166m
HO167
HT
HTO
n2o
1120m
n21
n22
123
1124
1125
1126
n2s
n29
1130

HO166 ~

a1}

[~ Show CASID

XE131m

GENILmdb

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.

Examples

FRAMES Constituent Database Editor
File Tools Help

Select Constituents of Concern ]

dit Constituent Properties

Selected Constituents

XE131m

Properties I Degradation Chain ]

j [~ Show CASID

Category (jump to) IPhysicaI Properties

| Estimate...

Name Description Units Value Ref =
FRiadiation D osimetry Factors

CLSFGF Ingestion Slope Factor, Food tisk/pCi

CLSFGS Ingestion Slope Factor, Soil tisk/pCi

SOLUBIL The lung solubility class. ICRP72 F Lh

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 tem/pCi 0 1 J
CLRDFGS Ingestion Dose Factor. soluble rem/pCi 0 1

CLRDFGI Ingestion Dose Factor, insoluble tem/pCi 5.328e-008 1

CLRDFS Demal Absorption Dose Factor rem/pCi

CLDEX External Dose Factor, Air Immersion rem/hr per pCi/m”™3 2.42424e-010 1

CLDIMR E xtemnal Dose Factor, Water Immersion rem/hr per pCi/L  5.30136E-100 1

CLDSH Euternal Dose Factor, Ground Surface tem/hr per pCi/m”~2 5.00832e-012 1

CLDSH1 E xtemal Dose Factor, Ground Contaminated to 1em rem/hr per pCi/m™3 v

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

Properties l Degradation Chain ]
Category (jump to) IPIant Transfer Factors LI {Plant Transfer Factors j
Physical Properties ~ | Toxicity Factors ~
Name - .
Partition Coefficients Exposure Factors
BB pe— Diffusion Coefﬁcients 7 RadiaFion Dosimetry Factors
; Thermodynamic Properties Aquatic Food Transfer Factors
CLBVRY Bioconce L )
. Toxicity Factors Animal Transfer Factors
CLBVFR Bioconce
CLBVCL Bioconce Exposure Factors Plant Transfer Factors
. Radiation Dosimetry Factors Environmental Rates
CLBVAF |Bioconce : d of -
1 RvaH RineoneeAquatic Food Transfer Factors 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.

FRAMES Constituent Database Editor
File Tools Help

Select Constituents of Concern ] Edit Constituent Properties

Selected Constituents v| " Show CASD

XE131m

Properties | [peqradation Chaki |

Straight Degradation Branch Degradation

nsi ns1

XE131m 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 W Edit Constituent Properties
Restore from GID
Sove and B j [~ Show CASID
Exit

m

After selecting Save and Exit the window closes. Observe that the Constituent (conl) traffic
signal has switched from red to green.
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3.1.5.2 User Input for Icon 2 User Defined (usr2) 1 Boundary Conditions

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

* .
Connect-Disconnect

U

General Info

User Input

‘ Run Model

N Rename
Delete
View/Print User Input

View/Print Module Output

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

'[E FRAMES ATO Chronic Air Module — X
File Reference Help
" Constiutent Descrintion | Concentrations/ Depositions |

Location |Exposure Pathways(exp5) LI —
FlusT
Constituent |I131 ] uxTypes

Flux Type Output Type

[ Air [v Deposition
v Particle 1 Concentration " Wet

r [~ External Dose " Dy

I~ ‘« Total

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.

B FRAMES ATO Chronic Air Module -

File Reference Help

Constiutent Description |  Concentrations/ Depositions |

Location | Exposure Pathways(exp5) LI —_—
FluxT
Constituent IXE‘I31m LI uxl ypes

Flux Type Output Type

[ . o Air - [v Deposition
[v Particle 1 Concentration " Wet

r [~ Extemnal Dose © Dry

w (+ Total
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Select tab Concentrations/ Depositions, and the following window opens.

BE FRAMES ATO Chronic Air Module —
File Reference Help

Constiutent Description ] Concentrations/ Depo:iliuns]

Location |EHpc|sure Pathways(exp5) LI << I >>

Constituent [1131 | [l ] Ret 0
Times P1 Total ACP1 =l
yr ~ |[Ba/m" 24 ;'Bq!m"él ;l ]

It is necessary to add a start and end time, 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
E FRAMES ATO Chronic Air Module — X

File Reference Help

Constiutent Description ] Concentrations/ Depositions |

Location |Exposure Pathways(exp5) LI

Constituent |FETNIMMI——— - | Ref: 0

Times P1 Total ACP1 =
wr ;’Bq/m“&’j ;l Bg/m™3 ;l |
0 100 10000

1 10000

Using the drop down select Constituent XE131m and enter the data.
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E FRAMES ATO Chronic Air Module
File Reference Help

X
Constitent Descripion | Concentrations/ Depositions |
Location |Expusure Pathways(exp5] LI m
Constituent [Z(3%11) v m Ref: 0
Times P1 Total ACF1 =
wr v |Ba/m"2 w [Ba/m™3 | -
0 1]
1 0 —]
v
Select File Save and Exit
ﬁ FRAMES ATO Chronic Air Module X
File Reference Help
Save and Exit j Concentrations/ Depositions |
Exit
~1rocauon | Exposure Fathways(exp5) j

Constituent | [cd>2] Rer 0
Times P1 Total ACP1 =

v v |Ba/m"24 w [Baym™3 | ]

0 0
1 0 —]

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 . :

3.1.5.3

User Input for Icon 3 User Defined (usr3) i Boundary Conditions

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

Examples
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E— =
I Connect-Disconnect

General Info
User Input

Run Model

Rename
! Delete
View/Print User Input

View/Print Module Output

PNNL-30613

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

iﬁ; FRAMES User Defined Module - usr3
File Options Reference Help

LSurtace Water located ot (Lkm Eastog [ km Marthingd|

Constituent

(1131 || <] > | Ref: 0
Time Concentration =

Er ~ ||pCi/ml ~|

Enter the following data

iff FRAMES User Defined Module - usr3
File Options Reference Help
Surface Water located at 0 km Easting, 0 km Northing |

Constituent

EEET MM -] <] Rer: 0
Time Concentration =

Er « |pCi/ml -

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.

Examples

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

=] =|<
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ﬁ; FRAMES User Defined Module - usr3

File Options Reference Help
Save and Exit asting, 0 km Northing |
Exit

After selecting Save and Exit, the FRAMES User Defined Module 7 usr3 closes. The icon User
Defined (usr3) traffic signal switched from red to yellow.

4 "

User_Defined {usr3)

3.1.5.4  User Input for Icon 4 User Defined (usr4) 1 Boundary Conditions

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

u Connect-Disconnect
General Info
User Input
Run Model

Rename
Delete
View/Print User Input

View/Print Module Qutput

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

BE FRAMES User Defined Modlule - usr4 BE= FRAMES User Defined Module - usr4
File Options Reference Help File Options Reference Help

Aquifer located at 0 km E asting, 0 km Morthing | Adquifer located at 0 km Easting, 0 km Northing |

Constituent

Constituent
|I131 LI <<|>»| Ref: D v |3 | Ref 0
Time Concentration “ - - —~
mptilml < : Time - p[l::;t;'r:lzentlalmnl
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
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B FRAMES User Defined Module - usr4 BEZ FRAMES User Defined Module - usr4
File Options Reference Help File Options Reference Help
Aquifer located at 0 km Easting, 0 km Noithing Aquifer located at 0 km Easting, 0 km Nerthing |
Constituent Constituent
[EETR - | <[ >>] Ret: 0 CEET S | [ <[] Ret 0

I = |pCismi
0

=l
o
10 o

‘ Time  Concentialion +

To save the data select File Save and Exit.

EE FRAMES User Defined Module - usrd
File Options Reference Help
Save and Exit 0 km Northing |
Exit

After selecting Save and Exit, the FRAMES User Defined Module 7 usr4 closes. Observe the
icon User Defined (usr4) traffic signal switched from red to yellow.

User_Defined (usr4)

3.1.5.5 User Input for Icon 5 Exposure Pathways (exp5) T 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

.ﬁ_ﬁ View/Print User Input
lece| View/Print Module Output

The GENII Chronic Exposure Module T exp5 opens.

Examples a7
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For this model in the Controls tab select the first three: Animal product ingestion, Terrestrial food
crop ingestion, and Aquatic food ingestion.

In the Water tab, General tab select Residential irrigation. For the Source of residential
irrigation select Groundwater. For the Source of domestic water select Surfacewater.
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