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This section describes some of the conventions used in discussing the user interfaces.

These are the terms that will be used to describe user actions.

Mouse
Point
Click
Right Click
Double Click

Drag

Keyhoard
Press
Enter
Tab

GUI Interaction
Enter
Highlight
Activate

Select

Move cursor over a specific object.

A standard single left click with the mouse or equivalent hardware.

A single dick or the right mouse button.

Two rapid clicks with the left mouse button.

Hold down the left mouse key, and move the mouse, thus moving some object on
the screen.

Press akey on the keyboard.
Key in some information and press the Return key.
Pressthe Tab key.

Type text or numbers in a text box, text entry, or combo box.

Select text or other elements, usually by dragging with the mouse.

Make a screen or dialog activeand ready to receive input, usually by clicking on
itstitle bar.

Select amenu or sub-menu choice, or alistbox or combo box item.

Some selections require the user to navigate through several menus, submenus,
or other GUI controls. These sequences will be shown with the name of each
control in bold, separated with “>" signs. For instance, to run SAS from the Start
button in MS Window s, you would need to click on the Start button, then the
Program menu item, then the SAS sub-menu, where you would finally choose
the item labeled The SAS System for Windows V8. This would be represented
as follows:

Start > Programs > SAS > The SAS System for Windows V8

Vi



GUI Elements

The name of visual GUI elements (except for screens and dialogs) will be placed in bold face
type. Typically the name is given by a label on the GUI element or widget. When this isnot the
case additional explanation will be given.

GUI Element States

The widgets, whether screens, list boxes, or buttons, have several states Not all widgets can teke
all states. The states are described here along with their opposite states.

Activated The widget or screen is currently active and expecting input. Typically, the
widget or screenwould also be highlighted a thistime. Only one window can be
active at any given time. Itstitle bar istypically painted using a different color
than the non-activated windows.

Highlighted Either the background color is different than normal or aline or other graphic
convention shows when a widget ishighlighted.

Enabled Thisindicates that awidget is usable currently. It is not necessarily currently
active, but could be made active. Often widgets will get disabled or ‘greyed out’
when they are not gppropriae to use under the current situation.

Other Typographical Conventions
File Names
File names and path names are set in bold font. For example when discussing a specific file

extension (.msi), file name (setup.exe) or directory path (d:\program files) the text will be
formatted as shown.

Code and ASCII Output

Examples of programming code, text for the user to enter, and text output from the programs are
setin Courier New typeface.

vii



Toinstdl and use SHEDS, you will need a computer running SAS version 8.1 or higher. The
newer versions of the model have not been tested under SAS version 8.0, they may or may not
work on that version. On a computer running Windows 98, NT, or 2000, it is necessary to have

a 300 M Hz processor,

64 MB of RAM, and

100 MB of free disk space.
However, it is recommended that you have

a 600 M Hz processor,

128 MB or more RAM, and

more than 200 MB of free disk space.
The software should run on other systems where SAS version 8.1 is implemented, but this has not
been teded.

If run under Windows 98 SE, SAS 8.1 or higher is strongly recommended due to memory leaksin
SAS version 8.0 under these operating systems.

The model should run under other operating systems (non-Windows) asis or with minor
modifications. It has not, however, been tested under other systems.

The instdlation software used to build the ingall wizard for SHEDS is Wise for Windows. As the
name implies this software only works under M S Windows in its many variations. T o install
under other operating systems one will need to request an alternate install package.

If you do not have Administrative privileges on your computer, you must either have the
administrator instdl the software or request aspecid distribution that can be installed without
administrative privileges.

Starting the Installation Process
The standard distribution for SHEDS-W ood is by email or CD.

Starting witha CD
If you received a CD, do the following.
1. Insert the CD into your CD reader.



2. Use Windows Explorer to navigate to the top level files on the CD.
3. Double click on the setup.exe fileto initiate the installation.

Starting with an Email Distribution

You may receive the installation file via an email attachment. If so, follow these instructions to

start the install process.

1. Save the attachment to alocal or network hard drive. The method you use to do this will
vary depending on the email program used. Make sure the saved file has an extension of
“.msi”. A typical name might be ShedsWoodv401.msi.
Use the Windows explorer to navigate to the saved file.
Double click on the saved file to gart the ingallation.

The Standard Installation Process

Once the ingallation wizard isinitiated, Smply follow the

instructions This will install the necessary program and

data files, define an environmental variable called & S e e

=0
WOOD_MODEL_ROOT, and place a desktop icon used i
to execute SAS and start the model.

upt fies, registry keys, and shortcuts
sty map be reset 1o default values.

Repair
Reinstall mis
g‘i‘ Prefer
=

" Uninstall SHEDS-Wood vi4: 01 Build 03 from this computer

‘wise Installation i

If the user has an earlier version of SHEDS-Wood

installed, the user will initially see the screen in Figure 1. Figure 1. The initial “Install” screen
Select Remove, follow the instructions, and gart the if you have an old version of

installation process againto install the new verson. SHEDS-Wood installed.

The typical screens and an explanation of each are shown in the following figures.



ii§ SHEDS-Wood v04.01 Build 03 Setup =loixl| The first installation screen appears for a

Welcome to the SHEDS-Wood . : .
v04.01 Build 03 Installation short time whilethe ingaller searches the

Wizard user’s computer for SA'S. If SASversion 8is

Setup is searching for SAS

found the installation will continue with the
next screen.

Cancel

Figure 2. The initial welcome screen displayed
while the installer prepares its files and searches
for the installed SAS software.

This screen simply specifies which version

iig SHEDS-Wood ¥04.01 Build 03 Setup —151 =]

Welcome to the SHEDS-Wood will be installed. Exit any unnecessary
“,’\ﬂ‘z‘fr:jsu"d 03 Installation programs before the install. Click the Next
It i strongly recommended that pou exit all wWindows programs button to Contl nue.

before running this setup program,

Click Cancel ta quit the setup pragram, then close any programs
you have mnning. Click Next to continue the installation.

This prototype version of SHEDS has not yet been

bj d to all of the ired EPA technical
reviews and is intended solely for internal Agency
review and evaluation.

Contact D, Yalerie Zartarian [F03-548-6538;
Zartanian Walenie@epa.gov) or Dr. Haluk Ozkaynak
[202-664-1531 ; O zkapnak. Haluk@epa.gov] with questions

< Back Cancel |

Figure3. The welcome screen for the SHED S-
Wood installation.



ii‘% SHEDS-Wood v04.01 Build 03 Setup

Destination Folder

Select a folder where the application will be installed

This screen gives the user a chance to install
the files somewhere besides the default

The ‘wise Installation ‘Wizard wil install the files for SHEDS Awfood +04.01 Build 03 in the
following falder.

Tainstall into a different folder, click the Browse button, and select anather folder.
ou can choose not ta install SHEDS “wood v04.01 Build 03 by clicking Cancel to exit
the Wise Installation Wizard.

Destination Folder
(C.\Pruglam Fileshsheds_wood',

Browse ‘

‘Wige Installation \wizard

location,

C:\Program Files\sheds wood\
If the user desires, the Browse button can be
clicked and a dialog allowing him to choose
an alternate location will come up. Seethe
next screen.

Cancel |

Figure 4. Instdlaion |ocation window.

p,? SHEDS-Wood ¥04.01 Build 03 Setup x|

Loak ir: I (BB Fo0ram File j gl
_1Accessories [1Jasc Software Inc

(C1Adabe [Amicrosoft frantpage

(Z3Commaon Files Caticrasaft wisual Studio
((Corel [AMetheeting

(Cdirectx CA0utlook Express
(CdlInstallShield Installation Infarmation  C3Ping

(dlnternet Explorer [1Seagate Software
ey |

Eolder name: IC:\nglam Filest,

Figure 5. File navigation window.

iE;J- SHEDS-Wood ¥04.01 Build 03 Setup

Ready to Install the Application

Click Mest to begin installation,

Click the Back button ko reenter the installation information or click Cancel to exit
the wizard.

‘wise Installation \wizard

< Back

Canicel

Figure 6. Confirmation window.

If the Browse button is clicked on the
previous dialog, thisdialog appears. Itis used
to navigate the disk drives and directoriesto
specify the location for the top level
installation directory.

Thisisthe final window before install begins.
It allows theuser to go back and change any
values entered.



iig SHEDS-Wood ¥04.01 Build 03 Setup B ] 2

While the installer iscopyingfiles to the

Updating System /
The teatures you selected are currently being installed. ﬁCILJ | nstal Iat' on d| rectory a b I ue prog ress bar w | I |
Conying new fes be displayed. This step should takeless than
File: diaries.sas7bdat. Directony: C:\Program Fileshsheds_woo...: 34632704

ERERAERERREE one minute.

Time remaining: 3 seconds

‘iz Installation \a/izard

Figure 7. Installation progress dialog.

il SHEDS-Wood v04.01 Build 03 Setup =151

After the fileshave been extracted and placed

SHEDS-Wood v04.01 Build 03

has been successfully installed. in the sheds directory, and the desktop icon
has been placed, this dialog will indicate that

o SESE.your wil have 10 Seboot your compter the installation is compl ete.

before the SHEDS model will start up correctly.

Click the: Firizh button ta esit this installation.

Be sureto wait at least 20 seconds before
attempting to start the SHEDS-W ood
interface.

Bk [Ems ] | cened |

On some Windows systems (95, 98SE) the
user may need to reboot the computer before
SHEDS will launch without error.

Figure 8. The final instdlation screen.

Installation Details

The installation basically carries out three operations.

1. Uncompress and copy files to desired location.
2. Create a desktop icon to start SAS and the model interface.
3. Define a User Environmental Variable, WOOD_MODEL_ROOT, that points to the top

level of theinstallation directory.



Starting the Model Interface

The installation will place an icon on the user’s desktop (Figure 9).

Double click on the icon to start SAS and the main screen of the
SHEDS Interface. See the section on “Navigating in SAS” for SHEDS-Wood
additional information on opening Log or Output windows and Figure 9. Desktop icon.

viewing results.

If SHEDS wasinstalled using the installation wizard, then the user can uninstall it as one would
most any windows program. This process will not remove the user’s simulation output files. They
will need to be removed by hand.

To start the removal process, click the Window s Start button. Go to Settings, then Control
Panel (Start>Setting s>Control P anel). The following figures and text describe the remainder of
the process.

B3 control Panel
File Edit %ew Favortes Tools Help

+=Back - = - [3] ‘ ‘Qsearch [LFolders (HHistory |% Lr i o) ‘ E

Typical appearance of the Control Panel.

Accesslblllty: dd[REmqu LatelefLENTel7=Y Administra... Date/Time
Options Hardware Programs Tools Verslnns
| 7 2y
Display Folder Fonts Gaming Internet Keyboard
Options Options Options
QO = @ 3 ¢ @
Mouse Network and Phone and Pawer Printers Regional
Dial-up Co... Modem ... Options Options

2 B ¢ 8 @ & -

Scanners Scheduled Sounds and System Users and BDE
and Cameras Tasks Multimedia Passwords Administra...

Figure 10. The control panel.



Add/Remowve

Programs

Figure 11. The Add/Remove Programs icon
in the Control Panel.

i Add/Remove Programs

Currently installed programs:
ﬁ SHEDS-Wood vO1.00 Build 04

i) Test Find

&P The 5AS System V8

i windows 2000 Application Compatiblity Update

) Vindouis 2000 Holfx (Pre-573) [See Q311367 for more
informatin]

3 Windows 2000 Holfix (Pre-5P3) [See Q313450 for more
information]

2 Vindous 2000 Holfix (Pre-53) [Sce Q313562 for mare
information]

o Windows 2000 Hatfix {Pre-5P3) [See 313829 for more
informatio

n]

) Windows 2000 Hakfix (Pre-5P3] [Sze Q314147 far mare
informatian]

) Vindovis 2000 Holfx (Pre-573) [See Q320176 for more
informatian]

) Windois 2000 Hokfix (Pre-5Pe) [See Q20206 for more
information]

ja) Windows 2000 Secury Rallup Package [See Q311401 far
more infarmation]

£J winZp

(o)
Sort by:| Name hd

Size sa1m 2]

Size 12,08
Size 375MB
Size 4.14MB _I

Close

Figure 12. List of programs that can be
uninstalled using Add/Remove Programs.

.‘,‘:‘I‘ SHEDS-Wood ¥01.00 Build 04

Click here for support information.

To chan
computer, clic

Figure 13. Expanded description of the
SHEDS Program.

Double click onthe Add/Remove Programs
icon

In the Add/Remove Programs dialog, find the
entry for SH EDS-Wood and click on it.

The entry will expand. Click on the Remove

button and follow the instructions.



The SAS User Interface

ol

Fle Edt View Took Sobtions Window Help

The SAS Screen
[Tl e x == Bee

The SAS screen is split into a number of CT—

ElResults

distinct areas (Figures 14 and 15). At the top  |7®"m Mesnssren
arethetitle bar, menu bar, and tool bar. SAS
puts most dialogs and output inthe main
work area (empty in Figure 14, and
containing many windows in Figure 15). At
the bottom of the work area area series of
buttons each representing one window in the
work area. Windows can be selected by

clicking on these buttons. — -

|5 Cirogram Flesisheds_wood [ 4
Figure 14. The SAS screen showing the narrow
tabbed windows to the left and a blank work area.

To the left of the main work areathere can
be a narrow set of tabbed windows (Figure
14). The tabbed

windows are

. v =
typically the SAS
Explorer and the SHEDS: Stochastic Human Exposure
and Dose Simulation Model

=10l

[Dem| @&|sBE |

Results Explorer,
although other

) | Specify Model Scenario) ‘ Manage Gutput Files I
windows can be |

‘ Select Exposure Scenario. I‘ View Results I

EditInputs ‘ EXIT I

2 Zsheds_as(work GeTauTt_inpt,as_outv. L6t T, A TowcasaLShor

2 1 B,10,Chenical Y Uarm, 0,1,%str(this is just a test.));
9:33:56

Toop=1 gender=N age=2  start_day=14

d I ed h A 3 This protalype version of SHEDS has not yet been
1 Sp ay t er e ‘ Run Simulation: I subjected ta all of the EFA technical and software reviews
ardis intendzd solely for intstnal Agency review.

H laop-1 tart_day-212
W hen dl Spl ayed the ersion 4.0) Updated on dlne 13, 2002 laop-1 Start dap-122
1 Toop=1 person=4
loop=1 person=5 aender =M
H O
user can switch
= Playset Sur Derm-Body Dove

Deck Suf DemHands Dose
5 Deck Sol DemHands Dase
SELECT SAMPLE METHOD Deek Suf Inges HandT oM outh D
& Varishilty C Uncensit o Deck Sl Inges Diest Dose:
SELECT RESULT TYPE

& Populstion ' Individusl

tabsat the bottom.

The SAS System

between these

D
Deck Soi Derm Dase
Deck Total D

oo
Combined Surf DermHands Dose
Fohined 2 oo nece X
P im

windows using the

The MEANS Procedure

Variable N Hean Std Dov
SELECT OUTPUT TYPE FOR POPULATION

dos_dnSurf_c 10 0.000027672 0.000065739 | |[Summan Table
Standard SAS ou ut dos_dnSoilc 10 2.4362241E-6  4.9204751E-6

doshn_ig_c 10 0.000049614 0.000146055 | | Boxand Whiskers

dosig_sail ¢ 10 0.000022849 0.000065797 | Canibution by Pathuszy

ddos_dnSurf_c 10 0.000112927 0.000180478

ddos_dmSoil_c 10  2.4966184E-6  3.8015298E-6
gOeS to one of three ddoshin_ig_c 10 0.000222146 0.000357599 4

ddosig_seil c 10 0. 0.

window typesin the

main SAS screen. All lil Log - (Uintiled) | B2 outpus - uniied) = 5 oraph cutput |

|59 Ct\Pragram Fllesicheds_woad : -

System messages, Figure 15 The main SAS screen showing the layout of the user interface
errors, and and several model outputs.

occasional program



comments are put in the Log screen. ThereisoneLog screen shared by all SAS programs.
Charts and plots are output to the Graph window. Graphic output from all programs are put in
the same window. This window often does not automatically scroll down so you must scroll it to

the bottom to see your new chart. Tabular information goes to the Output window.

NOTE: The SHEDS Interface does not use the gandard Grgph Window as described here The
interface will display graphsin individual windows. A dditionally, most tabular output is accessible

through the interface.

-lo(x|
[k File view Tools Soltions Window Help -8 x|

Setting Up the Work Area
[T diosE@rlspa- pEas08

SHEDS typically starts with only the main
work area active. The main SHEDS dialog _

may be maximized, taking up the entire

‘ Select Exposure Scenario I‘ View Results I

Specify Model Scenario I ‘ Manage Output Files I
Hnw Tn Edit Inputs| I‘ EXIT I

g T This prototype version of SHEDS has rot et been
‘ Run Simulation I hiected to al of the EFA techrical i

Exnose tne work area and is intended salel for inlemal Agency review.
Version 4.0, updated on June 13, 2002
If the SHEDS main menu

is occupying the entire

- I D I HI work area then click on E
] ) [ScProgran Flesishes_ood [ 4
the small middleiconat o e 16, Main dialog of SHEDS-W ood at
- I E I }:I the upper left on the gray  startup.
bar (Figure 17). The

Figure17. Iconsusedto  ypper set applies to the entire SAS application window. The lower set applies
minimize maximize and
close SAS windows.

Display the Log Window
SAS sends messages and notes to its Log Window . If thiswindow is not open in
2 the main work area, select the View menu (Figure 18) and select Log

File W Tools  Solutions  Window  Help
J  [#] Enhanced Editar
@ Program Editor
Eton

Cutput

%3 Graph
&P Results
@J Explarer

@J Contents Only

@ My Favorite Folders

working area (Figure 16).

to the current window in the work area.

(View>Log). If the Log Window is open, but not visible, click on the button for

the log beneath the main work area.

Figure18. The SAS
View menu.



The Output Window is where SAS sends tabular output from As_idu
statigical procedures. After each simulation SHEDS puts some ::::f:tu
basic gatisticsabout the cal culated exposures inthe Output :::g;‘;:]
Window. Like the Log Window it can be opened with SAS's B‘i’:w
View menu (View>Output). g:::;'fr
(2hWork
Display the SAS Explorer
The SAS explorer is used to navigate SAS libraries and catal ogs
(Figure 19). The libraries contain the data and code used by or
produced by SHED S. Selecting Contents Only from the SAS
View menu will display the explorer window (View>Conte nts
Only).
Display the SAS Results Explorer
This window is used to navigate resultsin the Output Window
(Figure 20). It uses an expandable node format allowing one to
progressively delveinto the output for each run. It can be B Esplorer
displayed by selecting Results from the SAS View menu Figure 19 The Explorer
(View> Results). window in SAS.

NOTE: SHED S’ results are typically viewed using the output menus in the model interface. These

will be discussed shortly. The discussion here addresses use of SAS independent of SHEDS.

Navigate Procedure Output in Results
Eachtime new tabular output is created from a SAS procedure, another entry isadded tothe SAS
Results window (Figure 20). Clicking on one of the plus signs opens up one output st. Clicking
on a particular entry in the output set opens the corresponding window and bringsit in front of
the other windows for viewing. Y ou can scroll through that window using the diders to the right
of the window.

Navigate Data Sets in SAS Explorer
The SHED S model uses and creates many data sets; in SAS, a data set is essentially a table of
data. The Explorer window is used to navigate the data sets. Initially, the Explorer window will
have two icons. Double click on the filing cabinet to get alist of the directories (folders) that
contain data sets, shown with file drawer icons. D ouble clicking on these will show the data sets

10



or additional folders. Double clicking on one of the data st  rrr I =

icons, a square table with a red dot, will bring the data set :
. .. . =[5 Means: The SAS System
into a visible table showing column names at the top and [ B Summary statistics

values bdow.

To move up the directories (i.e., into the parent directory or
folder) make the Explorer Window active (clicking on the
title bar or tab will activate it). Then click on the Move to

Parent tool ( ) just above and to the right on the SAS

tool bar.

QI Explorer &P Results [

Figure 20 The Results window in
SAS.

11



SHEDS main dialog (Figure 21) includes seven buttons:
L Select Exposure Scenario, _lolxl
2. Specify Model Scenario,
3. Edit Inp uts,
4., Run Simulation,
5. View R esults, | Select Exposure Scenario l‘ View Results
6. Manage Output Files, and | SpecinyMiodel Scenario I‘ Manage Output Files I
7. Exit. ‘ EditInputs I ‘ EXIT
Initially, the only enabled buttons are ‘ T I
SeleCt E Xposu re Scen ario ' View This protatype wergion of SHEDS has not vet been
. subjected ta all of the required EPA technical and
ReSUIts 1] Manag € OUtput Fllesv and “ersion 4.0, updated on June 13, 2002 ﬂ.ﬁsﬁ;Ev\.':,\-w:nadn:ﬁm;:m srlel forntemol

Exit. These buttons allow the user to . —
Figure 21. The main dialog for the SHEDS user

view results and manage filesfrom .
ag interface.

previous SHEDS simulations, or to

move through the proper sequence of stepsto conduct anew model run. A fter the exposure
scenario is specified with the Select E xposure Scenario button, the Specify Mo del Scenario
button becomes enabled. After the user specifies the model scenario, the Edit Inp uts and Run
Simulation buttons are enabled. Both of these buttons are enabled since the user is not required
to editinputs prior to running asimulation.

Indicated on the bottom of the M ain screen are the SHED S model version number and date of |ast
changes.

The following sections detail the results of selecting each of the main window buttons.

This dialog (Figure 22) allows the user to slect which SHEDS exposure scenario(s) will be
included with anew SHED S simulation. For the purposes of peer review, the only available
option in this version of SHEDS is Wood Preservatives. Other exposure scenarios that have
currently been implemented in SHEDS (lawn, garden, indoor crack and crevice treatment) or are
planned for inclusion in the near future (e.g., pets, broadcast, fogger) are listed with an “NA” to
indicate “Not Activated” in this version.
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If the user clicks on the Select Exposure
Scenario button, and does not select “Wood
Preservatives,” an error message appears:
“Only the Wood Preservatives scenario is
supported by the interface at this time.”

Specify Model Scenario

Clicking on this button pops up a dialog
(Figure 23) that allows the user to set
variousoptionsfor a new simulation. The
dialogis separated into three sections using
container boxes: SPECIFY
SIMULATION, SPECIFY

[* Pesticide Exposure Scenario SEI'f_

=] S

Select Expozure Scenanos

Ywiood Preservatives

[M&) R esidential Lawns

[M&) Garden Plants

[M&) Crack and Crevice and Broadcast Treatment
[M&] Pet Treatment

Cancel

Select |

Figure 22. Scenario exposure selection dial og.

POPULATION, AND SPECIFY INPUT AND OUTPUT DATASETS.

NOTE: Depending on thesize of your screen, it may be necessary to scroll down on this and
other dialogs to see the bottom portion of alist box or of the dialog itself.

I Wood Preservatives 10 x|
SPECIFY SIMULATION
Ihput Datazet—————_Cherical Name Climate
@ i [chemical ¥ & ‘wWam
£ Custom  Cold
Simulation Time-Period SAMPLING METHOD
% Shortterm [1-30 days] & Yariahilty
" Intermediate-term [1-6 manths) || Uncetainty
7 Lifetime [75 pears]

SPECIFY POPLLATION

Specify Population By _ Gender Age(s] [vears]

™ Male
" Female

% Age and Gender

&+ Both

Size of Pooulation

10

Select All Ages |

SPECIFY INPUT AND OUTPUT DATASETS

Select nput Filel Ias_dtain.default_input

arme Qutput File  Jrest_1

SAVE

Cancel |

Figure 23. The scenario specification dial og.
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Specify Simulation
The Input Dataset box in the upper left corner of the screen allows the user to select whether
SHEDS should use a predefined default dataset or a custom dataset. If the “Predefined” optionis
selected, then the input dataset isdetermined by the choice of the chemical name, climate, and
simulation time-period. The user cannot select an input datasetin the SPECIFY INPUT AND
OUTPUT DATASETS box (i.e., the Select In put File button is not available).

If the “Custom” option is selected, the user must select an input dataset by clicking on the Select
Input File button. In this case the chemicd name and climate entered srve only as labels in the
output; they do not affect the simulation.

The Clima te allows the user to specify whether awarm or cold climate is being simulated to
assess children’s exposure to a wood preservative from playsets and home decks. The predefined

files contain parameters specific to warm or cold seasons.

The Simulation Time-Period allowsthe user to specify the simulation length and averaging

time.

1. Short-term (1-30 days) The model uses a 15-day averaging time.
2. Intermediate-term (1-6 months) The model uses a 90-day averaging time.
3. Lifetime (75 years) The model simulates individuals over their

lifetimes.

The Short-term and Intermediate-term simulations use 15-day, and 90-day time periods,
respectively. Each simulation for an individual is started at a randomly selected day and runs for
the time period indicated. In these cases the average daily absorbed dose that SHED S computesis
calculated based on these time periods.

For the lifetime simulations, an individual is simulated for six full years. The method for
calculating the lifetime average absorbed dose is described in the SHEDS-Wood Preservatives
Technical Manual.

The SAMPLING METHOD box allows the user to specify “Variability’ or “Uncertainty”,
which will determine whether a 1-stage or 2-stage Monte-Carlo analysis will be used. This choice
will affect the form of the parameter inputs required by SHEDS, as well as the types of available
outputs. For additional discussion of M onte-Carlo simulation see the “Background Topics”
chapter.
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Specify Population
Inthe SPECIFY POPULATION box the user selects Ageqs) and Gender of intereg in the
simulation. All ages from 1-6 years, or any subset of those agesare avalable for slection. The
Size of Population combobox allows the user to specify the sample size for the 1-stage
simulation. If “Uncertainty” has been selected as the sampling method, then an additional
combobox (Number of Populations) appears for the user to specify the number of populations of
input distributions to be simulated in the 2-stage M onte Carlo simulation.

The time taken to carry out the amulation increases linearly with the size of population and
number of populations selected. There is alesser increase in run time if longer time-periods are
chosen. Examples of simulation times are given in Table 2 on page 19.

Specify Input and Output Datasets
The SPECIFY INPUT AND OUTPUT DATASETS box allows the user specify theinput
dataset and name the output file containing simulaion results The button to change the input
dataset will only be enabled if a custom file was ecified in the Input D ataset box. To change
the input file click the Select In put File button. To name the output dataset, simply edit the text
in the text box. The name entered will be prefixed to all output dataset names. The suffixes on the
names indicate the type of dataset.

NOTE: All simulation output is placed in predetermined libraries. These libraries are:
as_outv: Variability outputs
as_outu: Uncertainty outputs
Metadata are stored in as_idv and as_idu, but the user will probably not have much need for
these outputs.

NOTE: T heinput datasets are initially read from the as_dtain library.
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The Main Editing Dialoy

Editing Variability Parameters T e e

Selecting the Edit Inp uts button allows the user to B¥ wood Preservatives ol

‘wood Presevatives

edit the parameters in the user-specified input file.

.gctiwtg Factars

oze Factors

Initially, a screen appears (Figure 24) displaying the ErposureFactors
zoil and residue conc with plagset

categories of input parametersin the file. The default

file contains the following categories: ﬁi‘?ﬁ"&”‘aﬁﬂ&mm Wie=

. Activity factors
Click Exit button to discard changes to the input file after

° Dose Factors this simulation. To save the inputs with the same file
name, click the Save button without changing the file

. EXx posure Factors name. To save the inputs with a different file name, click
the Save button after typing a new file name.

. Soil concentrations and residue levels

around/on decks, and _ e |
. Soil concentrations and residue levels Figure 24. The main editing dialog.

around/on playsets.

Double clicking on a category in the list box chooses that category, displaying a dialog used to
edit the variability or uncertainty distributions of itsinput parameters. The dialogs for each
category are nearly identical in most respects. H owever, those used to edit variability parameters
are different from those used to edit uncertainty parameters The type of run ecified in the
Sampling Method box of the Scenario Specification dialog determines whether variability or
uncertainty parameters are shown here. The details of actually editing individual parameters will
be covered shortly.

The other box that appears in the Edit Inputsdialogis NAME INPUT DATA. Asindicated on
the screen, the user can discard changes madeto the input file after the smulation by hitting the
Exit button after making changes. A lternatively, the user can save the changes made to the inputs

with either the same name or a different one
~=lol x|

typed in this box, by clicking the Save button.

An example dialog for variability parameters CIE | |25 [+

wood surface residues on plapset{ugécmé)

is shown in Figure 25. A title at the top [Pistibution | [FeoMean | [Geostd |

indicates the category being edited. The fesremd =] Jo I

length of the dialogs vary depending on the Save | Cancel |

number of parameters in the category. For Figure 25. An example variability digribution
editing dialog.
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some categories itis necessary to scroll down the dialog to see the bottom where the Save and

Cancel buttons are.

There is one container box for each parameter. A description of the parameter is given across top

of the box. Within the box, in the first column, the type of variability distribution is specified with

apull down list. (See the “B ackground Topics’ chapter for information on distributions.) Oneto

three text entry box es appear below labels in the second through fourth columns. An appropriate

number appear to specify values for the chosen distribution. T he labels above the boxes indicate
the distribution parameter to be edited. See T able 1 for distributions sup ported and their
parameters.

Table 1. Distributions supported in SHEDS.

Number of
Distribution Parameters Parameter Names
Point 1 | Value
Uniform 2 [ Minimum, Maximum
Normal 2 | Mean, Standard Deviation
Log Normal 2 | Geo Mean, Geo Standard

Deviation

Triangle 3 | Minimum, Mode, M aximum

fraction children® with treated home plapset

|Distri|:uutinn | |F‘nint Yalue

[por x| foa

fraction time a child® outdoars at home plavs andaraund treated playset
|Distributinn | |Min | |MaH |
o x| |ozs [1

Hdayz/w a child” plays ondaround treated plapset at home[days)
|Distributinn | |Mean | |St|:| |
o} MEE [208

fraction time a child® in non-home outdoor locations plays ondaround treated non-home playsets _
|Distributinn | |Gen Mean | |Gen Std |
B - o= [1

fdapg/ur a child® playz onaround treated plapset away from home|dayzdr)
|Distli|:|uti0n | |Min | |M0de | |Ma:<
EmE -] [ [208 [30d

Figure 26. Examples of all supported distributions in the
variability distribution editing dialog.
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The number of text boxes will
change as the distribution is changed
(Figure 26). Invalid numbers are
highlighted in yellow (Figure 27).
These will typically occur when the
user changes the distribution to one
with a greater number of parameters.
Boxes which contain invalid values
will be colored in red (Figure 28).
Aninvalid value might be one that
contains a negative standard
deviation or aminimum that is
greder than the maximum.

The Save button saves the currently
displayed parameter values back to
the parameter dataset. The Save
button is disabled while any invalid
values are on the form. The Cancel
button exits this screen without
saving any values.



NOTE: In thisversion of themodel the minimum or maximum of a triangle distribution cannot be

the same as the mode.

fraction time a child® in non-home outdaor locations plays ondaround breated non-haome plapsets

|Distributiu:un | |h-1in | |I'-a1u:u:|e | |Ma:-:
B f [

Itriangular

Figure 27. Non-numbers highlighted in yellow.

fraction time a child® outdoaors at home plays ondaround treated plapset
|Distribution | |M in | |M au |

EE -] [

Figure 28. Invalid valueshighlighted in red.

Editing Uncertainty Parameters

Editing uncertainty parameters works in essentially the same manner as variability parameters.
The big difference is that there is one uncertainty distribution for each variability parameter.
Figure 29 show s an example uncertainty

=lolx]
editing screen for two parameters. The top

row contans thevariability distribution.
Cancel

Save |

There will be from one to three

z0il concentrations near deck [mgdkg) [prefie decksoil_conc)

distributions below that, one for each

Warishility Digt. Type

Jlognomal = parameter. Each individual uncertainty
Dist. for Gieo Mean Gieo Mean Giea Std distribution works essentidly like the
Ilognolmal jl [30 3 y
Dist for Geo Sid B o0 Mean Gem 5t variability parameters. The number of text
Ilognolmal jl [5 2 b .

oxes to enter values will change based on

the digribution.

wood surface residues on deck [ug/ocm] [prefis decksurf_conc)

W arishility Dizt. Type

Ilognormal jl

Digt. for Geo Mean Geo Mean Geo 5td
Ilognolmal jl [0.5 2.3

Dist. for Geo Std Geo Mean Geo 5td
Ilognolmal jl [4-2 _‘ [2.1

Figure 29. Uncertainty parameter editing dial og.
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NOT E: If you are defining an uncertainty run and do not want to include uncertainty in one or more
parameters, then define each distribution for the variability parameters as a point distribution. For
example if you wanted definethe parameter vdue as apoint in all uncertainty runs change the
variability distribution to ‘Point’. One uncertainty distribution will be displayed. Change this
distribution to ‘ Point’ and define thevalue desred.

NOTE: Although values are checked within each uncertainty distribution, there is no check on the
validity of the relationshi ps among the uncertainty distributions

Run Simulation

After specifying the scenario and model inputs, the user can press the Run Simulation button to
start the model run. When the smulation is completed, apop-up message appears. To track the
iteration whilethe model is running, the user can click on the Log menu bar at the bottom of the
interface. After viewing the Log, the user should click back on the menu bar with “SHED S” at
the bottom of the interface screen.

Duration of Simulations

The time it takes to run a simulation depends on: the speed of your computer, the size of
population, the number of uncertainty populations (if any), and whether the simulation is short-
term, medium-term, or lifetime. It is difficult to say how long a simulation will take on a specific
machine. Table 2 indicates some typical Smulation times on a 900 MHz PC.

Table2. Minutesto execute 1000 individual s (iterations) for short, intermediate, and lifetime
simulations using either variability or uncertainty sampling.

Simulation

Time Period Variability | Uncertainty For uncertainty runs, the number of
individual iterationsis equal to the sze of

Short 76 17 the population multiplied by the number

Intermediate 8.8 126 of samples. A user running 100
individuals and 10 uncertainty samples,

Lifeime 93 108 results in 1000 individual iterations.
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Logging of Simulation Progress

During the simulation, the individual s being simulaed and progress on the entire run will be
printed to the L og Window. During variability runs, the person ID, gender, age, simulation start
day (i.e., between 1 and 351), and percent completion are printed to thelog (Table 3). Onelineis
printed for each individual. T he time is printed at the beginning and end of the simulation.

Table 3. Logging during variability simulations.
Time = 11:23:36
Person=1 gender=M age=5 start day=149 Percent Done=33.33
Person=2 gender=M age=2 start day=59 Percent Done=66.67
Person=3 gender=F age=3 start day=330 Percent Done=100.00
Stop Time = 11:23:38
During uncertainty simulations this same information islogged. Additionally, the uncertainty
iteration is printed with the output for each individual and the time is printed at the beginning of
each uncertainty iteration (Table 4).
Table 4. Logging during uncertainty runs.
Time = 11:22:58
Uncert Iter=1 Person=1 gender=F age=2 start day=203 Percent Done=16.67
Uncert Iter=1 Person=2 gender=F age=5 start day=212 Percent Done=33.33
Uncert Iter=1 Person=3 gender=M age=6 start day=200 Percent Done=50.00
Time = 11:23:01
Uncert Iter=2 Person=1 gender=F age=3 start day=94 Percent Done=66.67
Uncert Iter=2 Person=2 gender=F age=5 start day=103 Percent Done=83.33
Uncert Iter=2 Person=3 gender=M age=1 start day=59 Percent Done=100.00
Stop Time = 11:23:03
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Model results from current or previous SHEDS simulations can be viewed by pressing the View
Results button. This opens a dialog (Figure 30) to gpecify desired outputs. There are a variety of
graphical and tabular outputs available. The specifications and output options change based on
the sampling method used and result type of interest.

Select the Wood =lolx|
. . SelectVanablefsl SelectedVariables 1
Preservative scenario e T e = Playset Surf Derm-Hands Doze -
p———— Playzet Suf Dem-Body Dose
H Playzet Soil Derm-Hands Doze
n the tOp |eft Combo [SELECT SAMPLE METHOD Playzet Sail Derm-Body Dose
L. & Hariabiitg " Uncertaint Playset Surf Inges-Hand T abouth Do
bOX; th|S 1S the Only AR NEEra Playzet 5ail Inges-Direct Dose
SELECT RESULT TYPE Playzet Suf Dem Doze
H . H Playzet Soil Dem Doze
scenario availablein @ Population " Individual Plapset T otal Dose
. ) Deck Surf Derm-Hands Doze =
thisverson of SHEDS. 5 bipoiomeoe _'I_I o

Then select the

- | -
SELECT OUTPUT TYPE FOR POPULATION

sampling method

(uncertainty or

variavility) and the S
Box and ‘whiskers
popul ation type Contribution by Pathway

opulation or
(pop RN | Cose |

individual) currently of _
interestin the two 4 | ;IJ

radio boxes below. A Figure 30. Dialog to specify analysis of simulation results.

list of the available output datasets will be put in the Select Output File To Analyze combobox.
Select the file to analyze and continue.

Manual Sensitivity Analysis

Automated procedures for conducting sensitivity analysesare not implemented in this verson of
SHED S. To determine which input variables contribute the most to variability in model outputs,
the user can fix each input value as apoint estimate, then vary one at atime (eg., increase then
decrease by afactor of 2) keeping the rest fixed, and comparing output results for variability
simulations.

Variability Results for a Population

If the user selects “V ariability” as the sample method and “Population” as the “Result Type,”
options will appear for the user to specify the Gender(s) (Male, Female, or Both), Start A ge (yrs),
and Stop Age (yrs) corresponding to the model simulation results/output file selected. The
“Gender” and “Age” selected on this screen will appear on the output tables and graphics selected
by the user.
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NOTE: IT ISTHE USER'S RESPONSIBILITY TO SELECT THE CORRECT GENDER

AND AGE CORRESPONDING TO THE SELECTED OUTPUT FILE TO ANALY ZE.

The output options for viewing variability results for a population are listed in the SELECT
OUTPUT TYPE FOR POPULATION box:

. Summary Table,

. CDF,

. Box and Whiskers and

. Contribution by Pathw ay.

For each of theseoutput types, the user must select (by clicking) variable(s) of interes from the
Select Variable(s) listbox. The selected variables will gopear in the Selected Variables listbox.
The available output variables are described in Table 5. To unselect avariable, click onit again in
the Select Variable(s) listbox.

Summary Table r —

This yi elds a summ ary statistics table Chemical ¥ Warm weather ADD (mg/kg/day) for short term
(F| gure 31) for the Sel eCted dose summary statistics table (Female and Male, Age from 1 to 6 years)

. L Pathway [n [mean [std [ps0 o5 025 -
Var|ab|e(s) and SpeC|f| ed model Playset Soil Dem-Hands Dose 100 BEEDE 1GEOF HSED3 OOE+0D  OOE+OC

Playset Surf Inges-HandT oMauth Dase 100 2HES G2E05  15EOR DOE+00  0OE+OC
simulation. describi ng the basic Playset Surf Dem-Body Dase 100 28E5 B3E05  20E06 DOE+00  0OE+0C
distribution of the variable: sample
size, mean, standard deviation, median
(p50), 5" percentile (p05), 25" =
percentile (p25), 75" percentile (p75),
95" percentile (p95), and maximum. « | ;[J
Cloze Prirt

_ . . Figure 31. Example summary tablefor a population.
Cumulative Density Function

Thisyields a cumulative density function (CDF) plot (Figure 32) for the selected dose variable(s)
and specified model simulation. The CDF shows the percent of the population that had less than a
specific value for a simulation run. T he whole population is represented in one curve. The entire
population has values of less than or equal to the maximum which occurs at the 100" percentile.

The percentile is given on the X-A xis. The value for the output variable is given on the Y -Axis.
The median value for avariable will occur at the 50" percentile.
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Thisyields abox and whiskers plot (Figure 33) for the selected dose variable(s) and specified

model simulation. The box and
whiskersplot shows the
distribution of a variable for the
entire popul ation graphically.
Each column, three in the
example, represents one
variable described in the legend.
The absolute variable values are
given on the Y-Axis. The
rectangle represents the median
and one quartile above and
below the median. The tails
extend to the 5" and 95"

percentiles.

I Graph Output

Chamical ¥ Warm weather ADD for short term

-loix

CIF {Fensle md Male, Age frum 1o § poars)
UE-§
L0 =04 /
WE - =]
UE=8
=
ki
Ea
)
T oum-n
=1
LE~§ / /
UE -1 / /
WE=D ;
WE=11
0 [ 2 @ 4 50 ] ) 8 o0
Ferouile
|0 *9 Pl Sl Derm—Hands Dose 80 Plygse: St Derm—Body Dose #4# Plygme; Surf Ipes—HandToMath D

Figure 32. Example CDF for apopulation.

I Graph Output

E5H=0L
B4R

2 F R

24Fm=id

Doge mpkyiday
FEE]
e
=Ee

Chanical ¥ Wi weather ADD for shoet tam
Bax Pl (Femde and Mo, fige drom 1 ko 6 pere)

-Ioixi

1

2

1Pl &l Dermn =Hmds Dowe 2Flapneet Snf Dam =Body Dose 3Flapwet Sorf Inges=—Han dTobodth Doce

Fririt |

Figure 33. Example of Box and Whiskers plot for a population.
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Thisyields a pie chart (Figure 34) showing percent contribution of each pathway to the total dose
(based on population means) for the

following pathways (See Table 5): e A

. Combined Surf D erm Dose,
. Combined Soil Derm Dose, o
. Combined Surf Inges-
HandToMouth Dose, and
. Combined Soil Inges — Direct
Dose.

The user does not have the option to

select variables for this output (i.e., the
Select Variable(s) and Selected
Variables listboxes do not appear).

B Combined S0l Derm Dese B Combined oil Ingen—Direct Doge
W Combined Sarf Derm Dse == Combined £rf Inges—HandToMouth

i

Figure 34. Example of the contribution by pathway
chart.

If the user selects “V ariability” as the sample method and “Individual” as the “Result Type,”
optionswill appear for the user to “ Select Individual”, “ Start Date” and “ Stop Date” of the
calendar year for that individual in the model simulation results/output file selected. The output
options for viewing vaiability reaults for anindividual arelisted in the “SELECT OUTPUT
TYPEFORINDIVIDUAL” box:

. Detailed D ata,
. Absorbed Dose Time Profile, and
. Contribution by Pathw ay.

For each of theseoutput types, the user must select (by clicking) variable(s) of interes from the
“Select Variable(s)” box. The selected variables will appear in the “ Selected V ariables” box.
Options for output variables are the same as the previous section (Table 5).
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Table 5. Output variable descriptions.

Playset Surf Derm-H ands Dose (absorbed dose from dermal hand contact with playset surfaces)

Playset Surf Derm-B ody Dose (absorbed dose from dermal body contact with playset surfaces)

Playset Soil Derm — Hands Do se (absorbed dose from dermal hand contact with soil around playsets)

Playset Soil Derm-B ody Dose (absorbed dose from dermal body contact with soil around playsets)

Playset Surf Inges-HandToMouth Dose (absorbed dose from ingested playset surface residues from hand-in-
mouth events)

Playset Soil Inges — Direct D ose (absorbed dose from ingested soil around playsets)

Playset Surf Derm D ose (absorbed dose from hand and body dermal contact with playset surfaces)

Playset Soil Derm D ose (absorbed dose from hand and body dermal contact with soil around playsets)

Playset Total Dose (total absorbed dose from playsets)

Deck Surf Derm-Hands D ose (absorbed dose from dermal hand contact with deck surfaces)

Deck Surf Derm-Body D ose (absorbed dose from dermal body contact with deck surfaces)

Deck Soil Derm — Hands D ose (absorbed dose from dermal hand contact with soil around decks)

Deck Soil Derm-Body D ose (absorbed dose from dermal body contact with soil around decks)

Deck Surf Inges-HandToM outh Dose (absorbed dose from ingested deck surface residues from hand-in-mouth
events)

Deck Soil Inges — Direct Dose (absorbed dose from ingested soil around decks)

Deck Surf Derm Dose (absorbed dose from hand and body dermal contact with deck surfaces)

Deck Soil Derm Dose (absorbed dose from hand and body dermal contact with soil around decks)

Deck Total Dose (total absorbed dose from decks)

Combined Surf Derm-Hands Dose (absorbed dose from dermal hand contact with playset and deck surfaces)

Combined Surf Derm-Body Dose (absorbed dose from dermal body contact with playset and deck surfaces)

Combined Soil Derm — H ands Dose (absorbed dose from dermal hand contact with soil around playsets and
decks)

Combined Soil Derm-Body Dose (absorbed dose from dermal body contact with soil around playsets and decks)

Combined Surf Inges-HandToMouth Dose (absorbed dose from ingested playset and deck surface residues from
hand-in-mouth events)

Combined Soil Inges — Direct Do se (absorbed dose from ingested soil around playsets and decks)

Combined Surf Derm Do se (absorbed dose from hand and body dermal contact with playset and deck surfaces)

Combined Soil Derm D ose (absorbed dose from hand and body dermal contact with soil around playsets and
decks)

Total Dose (total absorbed dose from playsets and decks)
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Detailed Data
This displays
information for
the selected
individual and
simulated days
(Figure 35).
Variables shown
include date, day
number (1 to
366), gender,
age, body weight
(kg), child ID,
and the daily
dose averages
for the selected
variables.

3 : =10]x]
Chemical ¥ ADD (mg/kg/day) for short term in Warm weather

Detailed Data (Date Range: 210 to 224)

Absorbed Dose Time Profile

A dose profile
(Figure 36) is
plotted with
absorbed dose on
the y-axis and day
on the x-axis, for
the selected
variables. The x-
axis defaults to
the days an
individual was
simulated, but can
be changed in the
output
specification
dialog.

Deck Suf | Deck Suf |Deck Sail | Deck So =
date i e B gelm-Hands Derm-Body| Derm-Hands | Derm-Body L
0z Doze Doze Doze
24)uLaz 210 M f 23369974639  00E+00 O0O0E+00  00E+00  0.0E+00 1
3oz 21 M E Z33F9974639  0O0E+00 OCOE+00  OO0E+00  0.0E+00 1
ooz A2 M F Z313R9974633  0O0E+00 OO0OE+00  OO0E<00  O0E+00 1
01aUGo2 213 M £ 23369974639  0.0E+00 O00E+00  0O0E+00  0.0E+00 1
0281602 214 M F Z33R3974633  00E+00 O0COE+00  OO0E+00  0.0E+00 1
3aUG02 215 M f 23369974639  00E+00 O0O0E+00  O0E+00  0.0E+00 1
OdalGo2 216 M £ 23363974639 1.9E-06  45E-05 32E-08  VEREOV 1
ORaG02 A7 M £ Z3.3R3974E39 83E-10 1.8E-05 14E11 32E07 11 (58
ORALGDZ 218 M £ 23369974639 27E-14 1.7E-06 4BE-16 Z9E-08 1
O7alG02 219 M £ 23.3R9974639 31E-200 4 VE-0B R3E-Z2 TBE0 1
O8aG02 220 M £ 23363974639 41E-27  BEE-09 EAE-29 94E-1 1
09aG02 22 M £ 23369974639 11E-31 1.4E-09 18633 23EN 1 =
Close | Eiitit |
Figure 35. Example detailed data table for an individual.
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BEE —04
BEE —04
B4E —04 J‘
EE —04 Jf ll
BOE —04 f 1‘
Z8E —04 J[ \I
ZEE —04 fl l!
Z4E —0d f l‘
2IE —04 )[ ll
]
18E —04 K \l
H 18E —04 ’r \'
14E —0d " l‘
12 —04 ‘II l‘
10E —04d " ll
&0E —08 ]l
B0E —08 1‘
4.0E —08 l\
Z0E —08
QOE + 00 e
210 21 g2 S 2M B8 2B 2 21 2o =m0 2Rl EER 29 EE
Tte
® %8 Diecls 8oil Derm—EBody Dose 896 Deck Boil Derm—Hands Dioze
#—*— Declr Surf Derm— Body Dose #—— Decle Buarf Derm—Hands Doss
Frirt |

Figure 36. Example absorbed dose time profile for an individual.
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Contribution by Pathway
A pie chart showing each pathw ay’s percent contribution to total dose is displayed. The pathways

represented are fix ed:

1. Combined Surf Derm D oseg,

2. Combined Soil Derm Dose,

3. Combined Surf Inges-HandToM outh Dose, and
4, Combined Soil Inges — Direct D ose.

The user does not have the option to select variables (i.e., the Select Variable(s) and Selected
Variables list boxes do not appear).

Iiil_Graph Output -|Of x|
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Figure 37. Example “ Contribution by Pathway” pie chart for an individual.
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Uncertainty Analyses

If the user selects “Uncertainty” in the SELECT SAMPLE METHOD box on the View Results
dialog, the “Uncertainty Analyses’ dialog appears.

Inthe SELECT OUTPUT
FILE TO ANALYZE, the

user can select only from Jp-w_she un_avg B
5

ELECT YARIABLES TO INCLUDE IN AMALYSES _  SELECTED WARIABLES
dermal abzarption fraction per daw(1/day)
Gl abzorption fraction per day for residues(1/day]

Uncertainty Analyses

outputs of uncertainty

i e day fo

. . mawimum dermal loading for body{ug/mz2)

Sl mul ations. hand waszhing events per day(events/day]

#DaysT a child plays onfaround treated horme deck(day

z0l concentrations near deck(mg/kg)

surface residues on deck(ugicm?)

fraction daily time a child outdoors at home w/ treated dec
i fraction time a child on/around trested deck contacts soil

I f €l ther the Spearman fraction time & child on/around treated deck contacts resi

frequency of hand-mouth activity per hourleventz/hr)

Corre| aI| On, Pea_rson fraction of hands mouthed per mouthing event
+ |

saliva removal efficiency
Ll

Correlation, or Stepwise
SELECT AWALYSIS METHOD

Regression analysis SPEARMAN CORRELATION I View Detailed Dutput RUN
PEARSON CORRELATION
STEFWISE AEGRESSION

methods are selected by the | (e seiecten rorULaTION PROFILES Ol |

ALL POPULATION PROFILES

user inthe SELECT

ANALYSISMETHOD list Figure 38. The uncertainty analyss specifications dial og.
box at thebottom of the

screen, the user can select variablesto include in these uncertainty analyses using the
SELECTED VARIABLES TO INCLUDE IN ANALYSES list box. One or more variablescan
be selected. The selected variables

will appear inthe SELECTED =18
§ Fle Yew Took Solutions Window Help =l8] x|
VARIABLES list box. Tounselect | | doel @kl e pBul+s0@
. . . Uncertainty Anal
variables, click again on those certainty Analyses
Vaﬂ d)l es |n the SELE CTED Chemical ¥ warm weather LADD for lifetime term
var_bl correlation =
sod concenlrations near deck(mgAug) 01930041044
VARIABLE S TO IN CLU DE IN rDatysd/:recI;\\dE{:l}:uEr‘iarwnd 00517119754
ieated home dec WS/ Y]
ANALYSES list box. iy soi ingestion 1ale{mg/ day) 00433711637
Lﬁ::cgglua]nd-mulh activily per 00357543497
- sod concenirations near playsetsimgskg)  0.0288818708
Correlations e LR p—
onfaround deck
For “Spearman Correlaion” and sy cosra el oSz
« ) " . Gl §bsorpti|m fraction per day for 00185984505
Pearson Correlation” selections, T P
. body{ug/m2) =
the selected variables appearalong |l =~ = - 7 f
with their correlation to the total |
dose aggregated over al pathways
for both playsets and decks (Fl gures | [ outpus - (Untitled) ‘ ] Log - (unitited) ||§Ed\tm-Unt|t\adl* ‘iﬁ |ﬁ |
=) c:\00kstinew_sheds
39 and 40).

Figure 39. Pearson correlation coefficients between selected
simulation output variables and the total aggregated dose
over all pathways.
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Figure 40. Spearman correlation coefficients between the

selected output variables and the total dose aggregated over all
pathways.

For “ Stepwise Regression”, the selected variables arelisted in a table along with resultsof the
analysis. The analysis adds and/or deletesindividual input variablesinto a regression model

predicting the totd aggregated
dose over all pahways. The
results of this analysis give a
statistical relationship between
the model inputs and the output
dose (Figure 41). The statistics
displayed include partial R?
correlation coefficient, model
R? correlation coefficient, and
significance probability (Pr>F).
If none of the selected variables
have a significant relationship
with thetotal dose then the

EIE
18/
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Figure 41. Sensitivity analysis of output data using stepwise
regression.
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Population Uncertainty Cumulative Density Functions

These show

representative Chemical Y warm weather LADD for lifetime term

cumulative density 00004

functions (CDFs) for ¢ i

the entire population o 0.00040 ,j

: . R 0.00025

in uncertainty runs. LB /'
B 00009 1

Only the total ﬁh . /

absorbed dose from £ 0.000% —

playsets and decksis £ G000 ]

plotted. The user has é 0.00018 e

. = Yo
no 0|.otl|or.15 to choose o 000010 &//rm/’
specific input or 0.00005 — _a’
. L -4
output variables. 0.00000 fe=t=F—=—

o o B gk dD . B0 B w0 i

L et us assume that the
Percentile
user has made an

uncertanty run with a &0 ;s OOBm  Ahhw

population of 1000 Figure 42. Variability between three representative uncertainty

and a sample size of iterations. Each line shows the total dose of all individualsin asingle
100. This means that uncertainty iteration.

1000 individuals will
be simulated 100 times each. These CDFs look at the results in two ways. The first shows typical
uncertainty for high dose, medium dose, and low dose individuds (Figure 42). The second shows

uncertainty for the entire population (Figure 43).

Uncertainty for R eprese ntative Individuals

Choosing “Three Selected Population Profiles” allows the user to look at three representative
populations (Figure 42). Using the example started previously, there are 1000 individuals which
have been simulated. The uncertainty iterations can be ranked from 1 to 100 based on the median
total dose calculated for each of the 1000 individualsin that iteration. T he iterations that are
ranked 5", 50", and 95" of the 100 iterations (the 5", 50", and 95" percentiles) are selected for
this analysis. The CDFs represent the the total dose (mg/kg/day) of all individualsin these
iterations. Thus, each line contains 1000 numbers for the given example.

Population Uncertainty

Choosing “All Population Profiles” allows the user to look at uncertainty for the entire population
(Figure 43), which can be useful in regulatory decision making. For each of the 1000 humbersin
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the 100 runs, a 5", 50", and 95" percentile isobtained. The three CDFs in Figure 43 each
represent 100 values. These show the uncertainty associated with each of these percentiles for the

entire population.

Chemicad Y warm weather LADD for lifetime term

0.00040
. 0.00028 /f
>
S 0.00030
b [
T 0.0002 :
= 0,000
: :
& 0000 ) /
RN — £

0 R T e D  CRE REE T R
Percentile
200 s OO frhts

Figure 43. Uncertainty of entire popul ation.
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Manage Output Files

The dialog that appears upon clicking the Manage Output Files button in the main dialog is
shown in Figure 44. A number of

files are associated with each ! =1l x|
model run. This dialog allows the Delete SAS Output Data
user to delete unneeded filesfrom  EECLIHECAIRBIITY ALESITODELETE SELECLTHE UNCERTANTY FLEISI 10 DELETE o
est_1_avg
. . . _vi_shork_un_av
previous simulations. The user ’ ’
selects the SHEDS output files
from the top list box. The selected
files appear in the low er dialog.
The files are ddeted when the SELECTED THE VARIABILITY FLESI T0 DELETE SELECTED THE UKCERTANTY FILEISI T0 DELET
)_w_short_avg -
user selects the Delete V (for
variability files) or Delete U for
(uncertainty files) buttons. ! K - .
DELETE V | 4|DELETEU
Clase
Clicking on the Exit button on the
main dial og removes the SHEDS Figure 44. The dialog for user management of simulation
datasets.

interface screen, but typically

leaves the user in SAS. Output, log, editor, and graphics screens from the session will still appear
unlessclosed by the user. The easiest method of startinga new SHEDS sssonisto exit SAS
and restart using the the desktop icon. To exit SAS completely, select the File, menu then Exit
(File>E xit).

Future Modifications

Some changes that may be incorporated into subsequent versions of the SHEDS-wood interface
include the following: selection of different cohorts besides ages 1 to 6 years; inclusion of a
"cancel run" option and an indicator for "estimated time remaining" in a model simulation; and
ability to print results and export them to other sof tware formats (e.g., Ex cel)
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Background Topics

The SHEDS-Pesticide model supports five distributions as previously listed in Table 2. A
diagram showing these distributions is given in Figure 45. The distributions and their parameters

(as shown) are:

Point: value of 17.
Uniform: minimum 5, maximum 15.

Norm al: mean 10, standard deviation 2.
Lognorm al: geometric mean 3 and geometric standard deviation 1.35. or exp(0.3).

a b~ w DN PRE

Triangular: minimum 2, mode 10, maximum 18.

Each parameter must be specified to fully define the distributions.
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Figure 45 Distributions supported in SHEDS: point, uniform, normal, log-normal, and triangular. Each
curveis normalized so that its areais approximately 10 units.
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During the model run, a specific parameter may be sampled many times. There is no guarantee
that the parameter will be a specific value unlessthe point distribution is used. If the uniform or
triangular distributions are used, the value will not be greater than the maximum or less than the
minimum. If the normal distribution is used, one can only be assured that the value will be within
two standard deviations of the mean about 96% of the time. However, in all cases, if enough
samples are tallied, the populaion of valueswill resemble the distribution used. Thatis, the
tallied samples should have the same central tendency, spread, and skewness as the population
from which they aredrawn. However, the current implementation of the model sets upper and
lower boundsin certain cases to prevent physically impossible valuesfrom being chosen. If the
distribution returns a value outside the bounds, then the distribution is resampled.

Assume for a moment that one specifies an absorption rate for the gastrointestinal tract (Gl) as a
normal distribution with a mean of 0.00025 and standard deviation of 0.0001. It cannot be
determined a priori what aspecific sample vdue will be. We know that about 67% of the time
the value will be between 0.00015 and 0.00035 within 1 standard deviation of the mean, and
about 96% of the time the value will be between 0.00005 and 0.00045, or within 2 standard
deviations.

Lognormal Distributions

Lognormal distributions are used for many of the SHEDS parameters. A population that is
lognormal will become normal after the application of alog transform to the vdues. In SHEDS,
these distributions are specified using the geometric mean and geometric standard deviation.
These are the mean and standard deviation of the normal population that have been converted
back (exponentiated) to the scale of the original data.

Single-Stage Monte-Garlo Simulation

Below is asimple equation (1) to demonstrate how the variability distributions work in the model
using single-stage M onte-Carlo sampling. Single-stage sampling will account for real variation in
the parameter values in the population. Equation 1 has two parameters: Variable 1 (V ;) and
Variable 2 (V,).

Equation (1) Example equation for use in explaining
Monte-Carlo modeling.

Result =V, * V,




Assume for the moment that thisequation is part of the exposure model. Before calculating the
result for any time period, the model will pick specific parameter values for V ; and V, based on
the input distributions. These values will remain constant for the simulation of the individual.

° V1: This variable will be defined ascoming from a normal distribution with a mean of 20
and a standard deviation of 2.

o V2: Thisvaiable will be sampled from a uniform distribution with a minimum of 4 and a
maximum of 6.

Having chosen theparameter values, they will be applied to the calcul aions for a specifictime
period, usually either one event, onetime-step, or the smulation for oneindividual. Over the
course of the entire simulation the value of the result will take on avariety of values. Visually this
can be represented asin Figure 46 where specific values chosen during one iteration are used to
calculate the final result. Additionally, the figure shows the frequency histogram of 1000 such
samples.

| NOTE: The example values were chosen so that theresult will typically be around 100. I

In the figures, defined distributions are represented by smooth curves; distributions resulting from

repetitive sampling are shown as bar chartswith several bars. Uncertanty distributions are shown
in red, variability in blue.
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Figure 46 Visual representation of single stage M onte-Carlo sampling. One calculation for the example
equation (V1=22.8, V2= 4.44, and Result = 101.2) and itsrelative location among 1000 such
calculations.
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Two-Stage Monte-Carlo Simulation

Single-stage Monte-Carlo simulation accounts for real variability in the population (e.g., the
actual diff erencesin metabolic rate from person to person). In contrast, two-stage Monte-Carlo
simulation is used to assess uncertainty in the modd due to our lack of knowledge about
parameter values.

For two-stage simulations, it isnecessary to choose adistribution for each parameter of each
variability distribution. For instance, in the previous example, V, was assumed to have a normal
variability distribution with a mean of 20 and a standard deviation of 2 (Figure 46). The normal
distribution requires two parameters, the mean and gandard deviation. In two-gage sampling, we
need to define a distribution for the mean, and another for the standard deviation. We might
decide that the mean is “typically” between 18 and 22. This could be modeled using a normal
distribution with a mean of 20 and standard deviation of 2 (Figure 47, Meanl1, top row, left).
Likewise the standard deviation of V,, StdDev1, could be modeled as a uniform value between
one and three (Figure 47, top row middle).

The second variable, V,, has a uniform variability distribution. This also requires two parameters,
the minimum and maximum. Its variability distribution uses a minimum of 4 and a maximum of 6
(Figure 46). We could model these with two distributions (Figure 47, second row), for Min2 and

Max2. Min2 is modeled as uniform with aminimum of 3 and amaximum of 5. Max2 is given by
a uniform with a minimum of 5 and a maximum of 7.

The user will specify the number of uncertainty iterations and individuals to be simulated before
the run. During the simulation run, at the beginning of the first uncertainty iteration, 4 values will
be chosen to define Mean1, StdDevl, Min2, and Max2 during the iteration. These four values
will bederived from theuncerta nty distributions (red distributions & the top of Figure 47). The
values describe the variability distributions of V, and V, (third row, left and middle, Figure 47)
for this uncertainty iteration. These two distributions will be used to draw samples for each
individual during this uncertainty iteration (Figure 47, third row, right).

At the beginning of the next uncertainty iteration, the four distributions will be sampled again to
define Meanl1, StdDevl, Min2, and Max2, and thus the new variability distributions for V, and
V, (fourth row, left and middle, Figure 47). For this uncertainty iteration these new variability
distributions will be sampled each time a new value is needed for the result (fourth row, right,
Figure 47). This process will be repeated for each uncertainty iteration (Figure 47, fifth row).
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Figure 47. Visual example of two-stage M onte-Carlo sampling.
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