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Getting Started

This chapter provides:
An overview of SADA;
Installation instructions; and

A description of the SADA layout, including windows, buttons, menus, and interviews.
SADA Overview

Spatial Analysis and Decision Assistance (SADA) addresses common environmental assessment issues
by integrating and streamlining methods from several fields of study. These studies include:

Data Exploration and Visualization
Geographic Information System
Statistical Analysis

Human Health Risk Assessment
Ecological Risk Assessment

Data Screening and Decision Criteria
Geospatial Interpolation
Uncertainty Analysis

Decision Analysis

Sample Design

Utilizing Soft Information
MARSSIM module

While SADA was written within the context of environmental analysis, many of the processes were
broadly constructed to deal with a wide array of problems concerning spatially distributed information.
For simplicity, this manual will be written in the language of environmental assessment.

This manual assumes that the reader is familiar with the Windows environment and comfortable with the
topics covered in this manual. References are made to other resources outside of the manual for topics
that may not be familiar to all users. While some concepts may be discussed briefly, the manual is written
primarily to show how to implement these concepts within the software.

A number of files have been included on the distribution disks to help the user get started. They include
comma-delimited data files (.csv), example SADA files (.sada), and some GIS layer files (.dxf). The data
sets contained in these files are intended for demonstration purposes only; they were not originally
sampled at the locations seen in the GIS overlays and have been altered. ToxicologicalDatabases.mdb
and ScenarioDatabases.mdb are also included for setting up the human health risk module in SADA
while a benchmark database is included for ecological risk assessment setup and a custom database is

included for the custom analysis setup. These file types will be discussed and demonstrated throughout
the manual.

Installing SADA

Before installing SADA, check for the following minimal requirements:
CPU: Pentium II
Disk Space: 400 MB



RAM: 64 MB

os: Windows 98, 98 Second Edition, NT 4.0 (SP4 and higher), 2000, ME, XP

Clock: 200 MHz

These requirements, however, are recommended to enhance performance of geospatial analyses:
CPU: Pentium IV or higher

Disk Space: 1GB

RAM: 256 MB or higher
OsS: Windows 2000, XP
Clock: 1 GHz

To install SADA from a disk or CD:

1. Place disk 1 (or CDROM) into the drive.
2. Press the Start Button on the Windows bar and select Run . . .
3. In the run box, type a:\setup (note your drive may have a different specification than "a:",

particularly for the CDROM drive).

4. Follow the directions in the setup program.

To install SADA from the web download, double click the setup executable file in windows explorer and
follow the directions.

SADA Layout

Before implementing methodologies in SADA, it is important to understand the main components that
make up the software: list boxes, interviews, windows, buttons, and menus. When SADA is first opened,
a welcome screen will appear.

Behind the welcome screen are three empty windows. Only the Open button and the File and Help
menus will be enabled.
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After a SADA file is created, the menus and buttons will be enabled and the windows and list boxes will
display the corresponding data. In the following image, the file ThreeDimensional.sda, which is distributed
with SADA, has been opened.
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Welcome Screen

The welcome screen appears when SADA is first opened.
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At this screen, users have the option of creating a new SADA file or opening an existing file. All existing
files will appear in the test box. Note: SADA is shipped with several test files that will appear here.

There is also a link here for the Quick Start Tutorial. This tutorial provides a basic introduction to SADA
Version 4.

List Boxes

Analysis Box: This box displays the type of analysis (e.g., general, human health, etc.). For a new file,
only General is available. General is the default choice and simply means that the data will be used in a
straightforward way without applying any other framework or models, such as risk. To use other analyses,
set up human health, ecological, MARSSIM, or custom. After selecting an analysis, the interviews will
change to display the appropriate actions for that analysis and the windows will change to reflect the data.

Data Type Box: This box displays the type of data. These can be media (e.g., soil, sediment,
groundwater, etc.), Basic (when media is unimportant to the user or unspecified during file setup),
Geobayesian, or Results Gallery (where the user dynamically saves spatial models). When a new data
type is selected, the Data Name box changes to reflect the data for that data type. The interviews may
also change depending on the data type selected.

Data Name Box: This box displays the name of the data. When the data type is Media, this box will list
available analytes. When the data type is Basic, this box may list analytes and/or other information about
the data (e.g., density). When the data type is Geobayesian, this box will display any professional
judgment data names defined by the user. The Graphics Window will change when a new data name is
selected.

Labels Box: This box displays information about the data set (e.g., depth, name, casnumber, etc.). When
a label is selected, the Graphics Window will display the selected labels next to every data point. Note
that the default setting for this box is [none]. If there is more than one value for a particular data point (due
to duplicate or pooled data) and the values differ, SADA will display the following ***. To search for a
particular label within the dataset, use the Search Labels function.

Layers Box: This box displays the different layers for data set, if the data set is three-dimensional.

Interviews

Interviews are an important component of SADA Version 4. This list box displays all the functions that can
be performed on a data set based on the analysis, data type, and data name combination. Note that the
interviews listed will change when a different analysis or data type is selected.

The following list represents all the possible interviews in SADA. See the chapter associated with a
particular interview for more specific information.



Calculate Cost Versus Cleanup
Calculate Cost vs. Cleanup Based on soft Data Only
Develop a Sample Design

Develop a MARSSIM Sample Design
Display Empty Plot

Draw a Contoured Eco Dose Map
Draw a Contoured Risk Map

Draw a Data Screen Map

Draw a LISA Map

Draw a Point Risk Map

Draw a Probability Map

Draw a Variance Map

Draw an AOC Map Based on Soft Data Only
Draw an Area of Concern Map

Draw an Eco Point Dose Map
Interpolate My Data

Model Spatial Correlation

Plot My Data

Update My Prior Probability Map
Update My Prior Variance Map

View My Initial Probability Map

View My Initial Variance Map

Windows

There are 3 important windows in SADA Version 4: the Steps Window, the Parameters Window, and the
Graphics Window.

Steps Window

This window displays all the steps that need to be performed for a particular interview. When a step is
selected, the parameters window displays the associated parameters.



we L
Fosrmat piokur

The following list represents all the possible steps in SADA. See the chapter associated with a particular
step for more detailed information.

Add to results gallery
Auto-document
Correlation modeling
Cross validation
Display empty plot
Draw/Edit prior
Format picture

Import sampled data
Interpolation methods
MARSSIM Parameters
Search neighborhood
See the data

Set background data
Set cost information
Set GIS overlays

Set grid specs

Set LISA parameters

Set sampling parameters



Set up the site

Set update data

Show the results

Specify decision criteria
Parameters Window

This window (which replaces the Control Panel of SADA Version 3) contains the parameters related to

each interview step.
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Graphics Window

This window displays the graphical results based on the list box selections and the Steps and Parameter
windows. The main toolbar provides different interactive functions for the graphics window.

Functions are enabled or disabled depending on the current plot configuration.
For all graphics, the Print function prints the current graphic to the printer.

The Zoom In, Zoom Out, Restore, and Shift Picture buttons will be available on all graphics except for
cost curves. See the chapter on Zooming, Shifting, and Restoring.

The Line Pointer and Line Query buttons are available for reading cost graph information when that
option has been chosen.



Buttons

The following buttons are available on the toolbar:

Opens SADA.

Saves SADA files.

¢ E s T
I I

1Y)

rint — Prints the currently displayed information.

Copy to File — Copies Ascii results to a file.

Copy to Clipboard — Copies current image to the clipboard. It can then be pasted into most Window

)
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Information — Displays relevant information on the current graphic.

A

Displays statistical information on the current graphic.
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Risk Screen Table— Displays results of screening data against risk-based screening criteria. Only
enabled for human health, ecological, or custom analyses.

B
i

Ris

=~

Table — Displays results of calculating risk. Only available for human health or ecological analyses.

Measures Button — Measures the distance between two points on the graphics window.

Zooms in an area on the graphics window.

53 B

Zoom Out — Zooms out an area on the graphics window.

Shift Picture — Shifts the picture on the graphics window.

[9]



Restore Picture — Restores the graphics window to the default view.

Line Pointer — The line pointer button is used to define the coordinates of a line on the graphics window.

Line Query — The line query button is used to type in the value of one coordinate for a line in the graphics
window and find the value for the other coordinate.

Menus

The following menu items are available in SADA: File, Graphics, Setup, Reports, Statistics, Tools, and
Help.

In addition to the standard menus, new menus will appear when Human Health, Ecological, or Custom
are selected as the analysis type or Geobayesian is selected as the data type.

File Menu

gNew Chrl+m
Open Chr+O
Close
Save Chrl+5
Save As ...
Page Setup
Print Chrl+P

Ci\Program Files)SADAYMySADAFile, sda
C:\Program FilesSADANewwWorkspace, sda
Ci\Program FilestSADA! ThreeDimensional .sda
Ci\Program Files)SADA! TwoDimensional sda

Exit

New Creates a new SADA file.

Open Opens a new SADA file.

Close Closes current SADA file.

Save Saves current SADA file.

Save As Saves current SADA file as another name.

Page Setup Changes the look of the printed page and chooses the printer.

Print Prints currently visible graphic.
C\... Opens most recently used SADA files directly.
Exit Exits SADA.

Graphics Menu

E Set Circle Radius

Show 3d View
Set Circle Radius Sets the plot radius for plotted data values.
Show 3d View Opens the three-dimensional volume rendering window.



Setup Menu

EHuman Health Risk.

Ecological Risk
MARSSIM Data Analysis
Custom . . .

Human Health Risk
Ecological Risk
MARSSIM

Custom...

Reports Menu

g Report Manager

Save Report
Save All Reports

Show Report Viewer
Bring Report Viewer To Fronk

Report Manager
Edit Active Report
Save Report

Save All Reports

Print Report

Show Report Viewer

Takes the user through the human health risk assessment setup wizard.
Takes the user through the ecological risk assessment setup wizard.
Takes the user through the MARSSIM setup.

Takes the user through the custom analysis wizard in order to import external
information into SADA.

Opens the report viewer.
Allows the user to edit the current report.
Saves the currently selected report (only when report viewer is visible)

Saves all reports currently associated with the project (only when report
viewer is visible)

Prints current report (only when report viewer is visible)

Shows the HTML Report viewer where your reports can be viewed and
edited.

Bring Report Viewer to Front Opens the report viewer on top of all other windows.

Statistics Menu

Statistics
% Univariate
Show Histogram
Show CDF
Statistical Tests 3
Mumber OF Samples ¥

Univariate
Show Histogram

Show CDF

Last five opened report can be easily accessed from the bottom section
of this menu.

Sign Tesk
Wilcoeeon Rank Sum

Displays a table of one variable statistics for the selected data name.
Shows histogram of values for currently visible plot (not available for cost plots).

Displays the cumulative distribution function (CDF) in the graphics window.
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Statistical Tests

Sign Test vs. Decision Criteria

Wilcoxon Rank Sum Test

Number of Samples

Sign Test

Wilcoxon Rank Sum

Tools Menu

% Information

Contaminant Manager
Legend Manager

Add Geobayesian Data

Edit Sampled Data . . .
Import Mew Data From A File
Add Mew Data Directly

v Show open dialogue at startup

Information
Search Labels

Contaminant Manager

Legend Manager
Add Geobayesian Data

Edit Sampled Data

Import New Data From a File
Add New Data Directly

Show open dialogue at startup

Help Menu

lg Conkents and Index

SADA Web Site
Report & Problem
About SADA

Uses the sign test to compare sampled data set to user-specified
decision criteria.

Uses the Wilcoxon Rank Sum test to compare to data sets (e.g.,
sampled data to background).

Uses the sign test to determine the number of sampled needed
based on user-specified decision criteria.

Uses the Wilcoxon Rank Sum test to determine the number of
sampled needed based on user-specified decision criteria.

Produces the database fields from the SADA file for the currently
selected data or modeling results.

This function allows the user to search labels for particular
information.

Allows the user to access the Contaminant Manager.

Provides access to the legend manager for legend creation and
control.

Takes the user through the Geobayesian setup wizard in order to
combine prior site information with hard sampled values.

Allows the user to edit data properties in the Data Editor window.
Allows the user to import data to the current SADA file.
Allows the user to manually add a new contaminant to the data set.

Check this option for SADA to present the welcome screen each
time it is started.

Contents and Index  Gives the user access to the SADA Help system.
SADA Web Site Opens the SADA website in the default internet browser.
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Report a Problem Opens the bug report page of the SADA website, which provides an e-mail link to
SADA developers.

About SADA Provides information about the SADA software.

Human Health Menu

PR Table

PR Screen Table

Risk Table

Configure Human Health # Target Risk,
Set Screening Statistics
Set Exposure Statistics
Rematch & Contaminant
Delete Human Health Analysis
Scenario Parameters
Physical Parameters
Toxicological Parameters

PRG Table Allows the user to view the table of Preliminary Remediation Goals (PRGS).

PRG Screen Table Presents the table of PRG screening results.

Risk Table Presents the table of human health risk results.
Configure Human Health Provides a list of the following options:
Target Risk Allows the user to view or edit the target health index and the

target risk values.

Set Screening Statistics Allows the user to select a statistical approach for calculating
representative screening values.

Set Exposure Statistics Allows the user to select a statistical approach for calculating
exposure concentrations.

Rematch A Contaminant Allows the user to rematch a single contaminant with one in the
toxicological database.

Delete Human Health Analysis  Allows the user to delete the current human health analysis.

Scenario Parameters Presents the Scenario Parameters Window for viewing
parameter settings.

Physical Parameters Presents the Physical Parameters Window for viewing parameter
settings.

Toxicological Parameters Presents the Toxicological Parameters Window for viewing

toxicological values.

Ecological Menu

Ecological

Benchmark Table
Benchmark Screens
Benchmark Ratios
Benchmark Histogram
Show Daily Exposure Dose
Configure Ecological Risk

Check Ecological Version

Sek Screening Statistics

Set Exposure Statistics

Set Physical Parameters

Set Terrestrial Exposure Parameters
Set Terrestrial Contaminant Parameters
Rematch & Contaminant

Browse

Delete Ecological Risk
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Benchmark Table From ...
Benchmark Histogram From ...

Benchmark Table Presents a table of ecological benchmarks for the selected media.

Benchmark Screens Presents a table of ecological benchmark screening results for the
selected media.

Benchmark Ratios Presents a table of ecological benchmark ratios for the selected media.

Benchmark Histogram Displays a histogram for the selected media in a new window.

Show Daily Exposure Dose  Presents a table of daily exposure doses for soil contaminants.

Configure Ecological Risk Provides a list of the following options:

Check Ecological Version Provides a list of the information for the selected file.

Set Screening Statistics Allows the user to select a statistical approach for
calculating representative screening values.

Set Exposure Statistics Allows the user to select a statistical approach for
calculating exposure concentrations.

Set Physical Parameters Allows the user to view and set physical parameters for
the analysis.

Set Terrestrial Exposure Parameters Allows the user to view and set terrestrial exposure

parameters for specific species.

Set Terrestrial Contaminant Parameters Allows the user to view and set terrestrial contaminant
parameters for specific contaminants.

Rematch A Contaminant Allows the user to rematch a single contaminant with
one in the ecological benchmark database.
Delete Ecological Risk Allows the user to delete the current ecological analysis.
Browse Provides a list of the following options:
Benchmark Table From... Allows the user to view benchmarks from any valid

SADA benchmark database.

Benchmark Histogram From... Allows the user to view histograms of benchmark values
from any valid SADA benchmark database.

Custom Menu

ExampleCustomAnalysis

Custom Yalues Table

Custom Screen Table
Configure Custom Analysis  » Set Screening Statistics
Rematch & Contaminant

Delete This Analysis

Custom Values Table Allows user to see the set of custom values for the current
contaminant(s)

Custom Screen Table Screens current contaminant against the set of custom values.
Configure Custom Analysis Provides a list of the following options:

Set Screening Statistics Allows the user to select a statistical approach for calculating
representative screening values.

Rematch A Contaminant Allows the user to rematch a single contaminant to a contaminant
in a custom database of the same data structure.
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Delete This Analysis Deletes the current custom analysis.

Geobayesian Menu

Create & Mew Priar

Create a New Prior Allows the user to setup another Geobayesian model.

14



SADA Files

SADA Version 4 allows users to import data or create and empty SADA file. An empty file is useful if the
user wants to use SADA to decide where to take initial samples.

To begin the creation sequence, open SADA, select File, and from the menu bar choose New. The
following window will appear.
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Press Next >> to continue.
Select one of the choices from the SADA File Setup window and press OK.

Note: files may also be created with the welcome screen, which appears when SADA is opened.
Creating an Empty SADA File

A SADA file may be created without sampled data in an empty file. An empty file can be useful for
determining where to take initial samples. Additionally, the user can develop an applicable environment
(by setting vertical layers, GIS Overlays, polygons, and site boundaries) before importing sampled data

At the SADA File Setup window, select "I don’t have data to import now" and press OK.

SA0 can z=bup aflke with onwithow dale 1eady
o mpoat, Pleass chonse cewe of the folosang
oflonE

| e b T inngok Faoa

f* 1 dart| have dalie b impart res.

ar Canesd Help

SADA opens the File Selection window.
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Enter the name of the SADA file in the space provided. As a default, SADA will automatically enter
MySADAFile.sda. Then press Next>>.

Note: the second line is disabled since there is no data to import.

After creating an empty file, SADA will display an empty plot in the Graphics Window.
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The only Interviews that are available are Develop sample design and Develop MARSSIM Sample
Design. Select one of these Interviews and follow the steps that appear in the Steps Window.

Creating a SADA File with Sampled Data

At the SADA File Setup window, select "I have data to import now" and press OK.

Note: SADA accepts a valid comma delimited ASCII text file or a Microsoft Access Office file containing
appropriate sampling information to establish a SADA file.

= SARA File Selup
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SADA opens the File Selection window. At this point, enter the name of your new SADA file into the first
textbox. Then, enter the name of the comma-delimited ASCII file or Access database that contains your
data SADA into the second textbox (or press the Browse button to select). Press Next>> for SADA to
convert your data file into this new SADA file. Note: the external file itself is not affected by the
conversion process.
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If your input file is an Access database, the following window will appear.
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The pane on the left shows all the available tables in your database. Select the table with the needed
information and press OK.

The next step in the process, or the first step if your dataset is a .csv file, is to identify the columns of
information in the ASCII data file and match these columns of information to information categories that
are required or may be useful in SADA. SADA scans the text file for column headers and applies default
matches to these information categories. The results are shown in the Matching Headers with
Categories window. If a column is mismatched with an information category type, then you can select a
new column header by pressing the down arrows and highlighting the new column header.

Required information categories are followed by an (*) and must be assigned to a column in the ASCII
data file. A category is not assigned if the (none) option is selected in the drop down box. The Depth
category is required only when data exist at varying depths. If the Detect Qualifier is not assigned, the
data are assumed to be all detects. If the media column is not assigned, SADA adds an artificial media
column titled ‘Basic’.

WARNING:

If Media ID, which denotes the type of media the contaminants are sampled in (e.g. soil or groundwater)
is not defined, then the human health risk and/or ecological risk modules cannot be setup later. The
media is a critical information category to the risk modules. Also, SADA expects certain units for
measured values in the risk modules.
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After the columns have been set, press Next>>. SADA begins the conversion process and presents the
data is it will be imported into the Data Editor.
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The Data Editor is a simple spreadsheet that shows how SADA views the data as it is being imported. It
provides the user a chance to identify errors in the data set and correct them during the import process.
At this point, the Data Editor is very simple in functionality and is designed to correct minor errors in the
data. If for some reason the data import appears to be largely different than the user intended, the exact
cause should be identified outside of SADA and the setup repeated.

SADA highlights cells with red if they contain an unacceptable value for SADA. In the example above, the
northing column contains a value of “NA”. Since SADA requires numerical values for every northing entry,
the cell is now red. To determine the exact error, place the mouse over the red cell and the yellow text
box near the top explains the problem with the entry.

Once the spreadsheet contains no red cells, the process may continue. Near the top is a checkbox called
Automatic Error Checking. It is recommended that this box remain checked. When unchecked, SADA is
no longer looking for mistakes as you type. Under these conditions, you must press the Check Errors
button at the bottom of the page to run the check. It may be preferable to uncheck the Automatic Error
Checking box and use Check Errors later when the user is entering or pasting large amounts of data
and does not wish the process to be slowed by SADA checking values as they are entered. However,
generally during the import process it should remain checked. If there are many errors or the file is large,
use the Find Next Error button for SADA to locate the next error.

After scanning in the contaminants, SADA checks for duplicate values. Duplicate values are resolved
based on the criteria defined on for the data query parameters, visible when See the data is selected
from the Steps Window.

Click Submit after all errors have been corrected. The SADA file is now successfully created and is
automatically opened.

Data Requirements

Before a data set can be converted into a SADA file, it must adhere to the following requirements:

1. The data set must be in comma delimited text or in Microsoft Access.
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2. The file must include at least four columns, in any order, that contain the analyte name, easting
coordinate, northing coordinate, and sample value. If the data are taken over depth, an additional
column with the depth value is required. No empty values are allowed for any of these columns, and
non-numerical values are not permitted for any coordinate or sample value.

3. Columns containing CAS Numbers, Detect Qualifiers, Media Identification, and date are optional.
Additional columns are accepted; however, the total number of columns may not exceed 250. CAS
Numbers are accepted with or without dashes and without trailing or leading zero values. Valid
detection qualifiers consist of only 0 and 1, non-detect and detect respectively. Proper media
identification qualifiers are as follows: Soil — SO, Sediment — SD, Groundwater — GW, Surface water
— SW, Air — AIR, Biota — BIO, and Background — Background. Proper date format is mm/dd/yy.

4, All columns must have a title row. Punctuation is not allowed in the title names.

5. If risk assessments are part of the analysis (either human health or ecological), then the
concentration values are expected to be:

Soil, Sediment, and Biota: mg/kg for nonradionuclides, pCi/g for radionuclides
Surface/Groundwater: mg/L for nonradionuclides, pCi/L for radionuclides

In addition, a Media Identification column is required for setting up the human health risk or ecological
risk modules.

6. Quotation marks are located only around items that contain a comma. SADA accepts quotations as
field delimiters and may get fields out of order. For example, the value Sample located on "C" Street
is accepted as three column values: Sample located, C, and Street. Conversely, Arsenic, Inorganic
must be enclosed in quotes or SADA will read it as two field values: Arsenic and Inorganic. The
proper way to store the field value is "Arsenic, Inorganic".

If your data set is an Access File, it is likely that SADA will have no problems with data requirements.
Opening/Saving a SADA File

Open

To open a SADA file, select Open from the File menu or press the Open button located on the main
toolbar.

Save

To save a file, select Save under the File menu. You can also save a file by pressing the Save button
located on many toolbars throughout SADA.

Close
To close the current file, select the File menu and choose Close.
New

To convert an ASCII text file into a SADA file or create an empty file, select New from the File menu. This
begins the SADA file creation sequence.
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Basic Functions
This chapter displays some basic interviews, steps, and options in SADA.
Basic Interviews:
Plot my Data
Draw a Data Screen Map
Basic Steps:
Display empty plot
Set up the site
Import sampled data
See the data
Set GIS overlays
Format picture
Auto-document
Results Gallery
Show results
Basic functions:
Graphical displays
Legend Manager
Zooming, Shifting, and Restoring
Pooling data
Contaminant Manager
Data Editor
Add a contaminant
Information

Statistical Information
Plot My Data- Interview

This interview, which is the default for a new SADA file with sampled data, displays the sampled data and
any graphical additions (e.g., vertical layers, polygons, etc.) in the Graphics Window.

Availability

This interview is available for all analyses that have sampled data, with all data types except
Geobayesian.

Steps

These are the steps that display in the Steps Window when this interview is selected. See the
corresponding chapters for more information about each step.

1. See the data
2. Set up the site
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Set GIS Overlays
Show the results
Format picture

Auto-document

N o g > w

Add to results gallery

Draw a Data Screen Map - Interview

In SADA, you can screen data against a user-defined concentration value, a human or ecological risk-
based value, or custom criteria you may have brought into SADA, such as state soil screening values.

Availability

This interview is available for all analyses that have sampled data (unpooled only), with all data types
except Geobayesian.

Steps

These are the steps that display in the Steps Window when this interview is selected. See the
corresponding chapters for more information about each step.

1. See the data

Set up the site
Set GIS Overlays
Show the results

Format picture

S e o

Auto-document
7. Add to results gallery

When Show the resultsis selected from the Steps Window, SADA will ask for the decision criteria. The
decision criteria depend on the type of analysis.

General Analyses

After selecting Show the Results, SADA asks the user for the decision criteria.

= Usar Defined Docision Criferia E|
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In the text box, enter a concentration value. Then, press OK. SADA highlights those sample points that
exceed the specified concentration value.
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Human Health
After selecting Show the Results, SADA presents the risk scenario selection window.
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Select the risk scenario of interest and press OK. SADA screens the data against Preliminary
Remediation Goals (PRGSs) for the specified scenario.
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Ecological

After selecting Show the Results, SADA presents the ecological benchmark screening window.
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Select the screening option (screen against one benchmark source or a prioritized list) and press OK.
SADA screens the data against the selected benchmark(s).
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Custom

After selecting Show the Results, SADA asks the user for the decision criteria.
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Select the screening criteria of interest and press OK. SADA screens the data against the specified
Criteria.

Display Empty Plot - Step

This step is only available for an empty data set. When this step is selected, there are no parameters
displayed in the Parameters Window and the Graphics Window displays the empty plot.
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Set up the Site - Step

This step is available for all interviews. When this step is selected, the parameters window will display the
following information:
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The window is divided into 3 sections: Site Boundary, Set Vertical Layers, and Polygons.

Site Boundary

The site boundary determines the easting and northing coordinates that will be used in all SADA
functions. (The vertical component is determined by the Set Vertical Layers step.) Note: Even if a polygon
extends outside of the site boundary, the site boundary still determines the data extends, and the points
within the polygon outside of the boundary are ignored.

When Set up the site is selected in the Steps Window, the Parameters Window displays the site
boundary information.

Site Boundary
Minirnum I anirnum

Easting  [25900 2aznz7s el |
Morthing 27300 23640 | Oew |

Shap

Default easting and northing minimum and maximum coordinates are determined by SADA based on the
data upon file creation. For an empty sada file, SADA sets both minimum values to zero and maximum
values to 1.

To adjust these coordinates, manually enter appropriate values in the text boxes and press the Apply
button. Alternatively, select the Draw button and use the mouse to select a rectangular area of interest in
the Graphics Window. Press the Apply button to view the full effect.
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Use the Snap button for SADA to snap the site boundary back to the full data or model extents. Then
press Apply to view the full effect.

Note: If site boundaries are set before GIS overlays are imported, SADA will ask the user if boundaries
should be adjusted to incorporate the layers during their import.
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Overview of Vertical Layers and Polygons

SADA 4 permits users to create layering schemes, name them, and recall them at any time. Within these
layering schemes, users can specify multiple layers of regular or varying thicknesses. Unlike Version 3,
these layering schemes now are used freely in both the data analysis and geospatial modeling realms,
since the revised spatial models can now handle irregular depth layers.

Polygons have also undergone a similar change. As before, polygons can be created and named.
However, now polygon designs (sets of polygons) are associated with one or more layers within a
layering scheme. Furthermore, a polygon design can be used in multiple layering schemes. It can be
helpful to think of polygons as being a form of a GIS layer that can be shown under a number of
circumstances. It is important to understand, however, that if the polygon design is edited, the change will
occur throughout every layer design that uses that polygon design. Polygon designs are always 2d in the
sense that they only apply to one layer at a time. In other words, they don’t "cut through" a set of layers
unless requested by the user.

After a layering design has been created, a polygon scheme can be associated with each layer, and
layers can be turned on and off. If a layer is turned off, then anything in that layer is treated as
"unincluded" in exactly the same way that a data point that falls outside of a polygon is unincluded. In the
case of geospatial analysis (kriging, correlation modeling, etc), however, those data are still used unless

the box next to Use only included data during interpolation is checked on the Parameters window for
the Step Set up the site.

Set Vertical Layers

For more information about vertical layers in SADA Version 4, see the chapters Overview of Vertical
Layers and Polygons.
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Layers apply to both data and modeling plots. They can have irregular depths and be with or without
polygons. Users can design and save multiple layering schemes. For 3d data, modeling is always
performed in true 3d dimension but shown one layer at a time in a 2d view.

This step is available for all interviews, unless Geobayesian is the selected media type. Layers may also
be added to empty SADA files.

Select the Set up the Site step from the Steps Window. The Parameters Window displays the following
under the Set Vertical Layers heading.

Set Vertical Layers

|l =] add

Layers [Double click to edit) Delete

0-0 [Active with no polygons) —
_/
_—

Interpolate and Place Mew Samples
™ Al the top % In the middle

At the top of the section, the vertical layers dropdown list contains all available Layer designs. Use the
arrow to select a design from the list. The definition of each layer in the current layer design will then be
visible in the box below. SADA comes with 3 default layering schemes: All, Surface Only, and 5 Layer
Design. The user can also create layer designs.

All: SADA displays the data as if there was one large layer and all data points are included in the
analysis. Since many data points will be on top of each other or overlapping, they will be portrayed by
hatched circles around the data point in the Graphics Window.
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Click on any of the points, and all the data points over all depths within the layer will be displayed at the
bottom of the steps window.
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Chlordane
0.00784
1

Surface Only: Only the data points at the surface (depth=0) are displayed in the Graphics Window
and are included in the analysis.
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5 Layer Design: SADA divides the data into 5 equal-sized layers depending on the minimum and
maximum vertical data values.

29



4 Chlardane Sample Locations(D = F = 134134} =13

Chinrdane §umple Lacautio ne

23262 52 e i L o

wonsel  ® & i I o .
.! . . . |

6 W - - |

I2FIAT T

2SR

FRETE. 1 1 A 1

21531444 v

EAUETL VAR RS BRSAGOL ATAWIAT  EROGIGE 2RI AT
X

0-13.4134 [Active with no polyg A
13.4134-26.8268 [Active with m—
26.8268-40.2402 [Active with m—
40.2402-53. 6536 [Active with m %

User-defined Layer design

To add a new layer design, press the Add button. The following window will appear.
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Enter a name for the new Layering design in the space provided. The new layering design can be based
on a previously developed layering design, the default, or a new design. Press Create.

SADA opens the Edit Layer Design window.
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Enter values in the From and To columns to define each layer depth. Press Add Layer to add a blank
layer to the layer scheme. If polygons have already been created, select the applicable polygon layer to
display in each vertical layer. SADA will associate a polygon with the layer until otherwise notified. In the
final column, choose whether a layer is turned on or off. If a layer is turned off, then model results from
that layer are not included in any analysis or while creating new sample designs. Data are still included,
however, during geospatial analyses unless the user clicks the box next to Use only selected data
during interpolation on the Parameters Window.

Note: All layers must be contiguous and non-overlapping. A layer can be a single value.

To delete a layer, select that layer (note that an arrow will now point to that layer) and press Delete. The
Red & Blue line is a visual representation of the layers and how the depth of each layer relates to the
overall depth of the layering scheme. The portion of the line that is highlighted is equivalent to the layer
that is pointed to by the arrow. To sort the layers by depth, press Sort Design.

To cancel the layering scheme edit, press Cancel. Otherwise, once all the layers are entered, press OK.
The layer design is now available in the Parameters Window.

Set Vertical Layers

| test layers j E dit
0-3 [Active with no polygong] Add
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Note: If you select a layering scheme that does not include all the data, SADA will provide a warning that
points outside of the scheme may affect the analysis.
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To edit any of the layer designs, select the layer design name from the drop down list and then double
click on the layer in the Layers box.
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At the bottom of the section under Interpolate and Place New Samples are two buttons: At the top and
In the middle. Since each layer in a layering design is a range of depth, this section allows the user to
set the depth of the interpolation point for each layer to be used in geospatial modeling. The default is "In
the middle".

At the top — the interpolation point will be the minimum depth for each layer.

In the middle — the interpolation point will be halfway between the minimum and maximum depth for
each layer

Fixed or Locked Designs

Further advances in SADA'’s capabilities now include Geobayesian models, result galleries, and
MARSSIM sample designs. These three types of features affect both layer and polygon designs by
relying on layer and/or polygon configurations that are unchanging or fixed. The user does not have to
worry about fixing designs, as SADA takes care of this. When each of these features is created, SADA
will automatically create a copy of the current layer/polygon combination and lock or fix its design. The
original layer/polygon combination remains fully editable as always while the copy receives the same
name as the original but is denoted as fixed (e.g. Fixed Design) and is presented with varying levels of
flexibility. When a layer becomes fixed, it will appear in a grey box and say Fixed Design in parentheses
next to the design name.

Set Vertical Layers

Mame: test layers [Fixed Design] Fename

Layers [Double click to edit]

0-4 [Active with no polpgong]
4-7 [Active with no polpgong]
T-10 [Active with no polygons]

Interpolate in the middle of the layer.

When a layer is used in a MARSSIM design, no aspect of the layer can be changed, including the
polygons. If a layer is used in a Results Gallery or a Geobayesian model, the polygons may be altered,
but the layers can only be turned on and off. Double click to edit appears in parentheses next to Layers in
the gray box. When you double click on a layer, the normal layer editing window will appear; however,
most functions will be disabled.

Polygons

Within a spatial framework, it is often necessary to select certain items or identify a particular area in
space. SADA allows the user to draw various shapes for defining areas and selecting items in space.
These include ellipses, rectangles, and polygons. While it would be more accurate to refer to these as
shape tools, they have been historically referred to as polygon tools and will therefore remain with this
nomenclature. Polygons are very flexible and can be used for defining irregularly shaped spaces. When a
polygon is drawn, items or space located inside the polygon is selected. While the polygon is present,
only the items or space within the polygon will be utilized in the analysis. Note: the only exception is if the
polygon area extends beyond the site boundary. Then only data within the polygon area that is within the
boundary will be included.

Create a Polygon Collection

Polygons are created and maintained as layers. They can be assigned to one or more vertical layers. A
polygon layer is “embedded” into a vertical layer and cuts through the entire layer.

Select Set up the site from the Steps Window. (Note that this step is available for all interviews in
SADA.) The Parameters Window displays the following under the Polygons Heading.
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Press the Add button to add a new polygon layer.
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Enter a name for the scheme and what the polygon(s) will be based on (if other polygon layers have
already been created). Then press OK.

Note: If vertical layers have already been set, SADA will ask if the new polygon should be applied to all
layers. To apply a polygon to selected layers, see the section Set vertical layers.

apphy this pobyoon design to &l oorrent vertical lavers?

This polygon will now be active in the list of polygons. Notice that there are 3 drawing tools on the
Parameters Window. To draw a polygon, select the appropriate tool.

Polygon — Allows the user to create a many-sided polygon to partition the data.
Ellipse — Allows the user to create an ellipse to partition the data.
Rectangle — Allows the user to create a rectangle to partition the data.
Then press the Edit button. Notice that everything becomes disabled in SADA during polygon creation.

For the polygon tool, move the mouse over the Graphics Window and note that the coordinates appear
on the status bar at the bottom of the screen. Each time the left mouse button is clicked, a new vertex is
added. To complete the polygon, double click the left mouse button. For the other two tools, hold the
mouse button down and drag the mouse to create the ellipse or rectangle.

After each polygon has been created, press the Done button. The polygon(s) will now display in the
Graphics Window.
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Add as many polygons per layer as desired. To change the layer, select the new layer from the Layers
box and add polygons to that layer in the same manner.

Edit Polygons

After a polygon has been drawn, vertices can be removed, added, or moved to another location.
Similarly, an entire polygon can be moved to a new location or deleted entirely. To edit a polygon, left-
click the mouse to highlight the vertices blue. The following conditions assume that the vertices have
been highlighted.

To select a particular vertex, left click inside the vertex and it will turn red. To delete the vertex, press the
Delete button. To move the vertex, hold the left mouse button down inside the vertex, move to the desired
location, and release. To add a new vertex, click anywhere on a line between two vertices.

To select an entire polygon, right click inside any vertex and the entire polygon will turn red. To delete the
polygon, press the Delete button. To move the entire polygon, hold the right mouse button down inside
any vertex, move to the desired location, and release.

To copy or paste polygons, simply right mouse click and a popup menu containing the copy and paste
options will become visible. When a polygon is copied, the location of the defining vertex points are
preserved in the XY plane such that when the polygon is pasted onto another level, the location (and
size) of the polygon is preserved.

To change the names of the polygons included in a collection or to display only some of the polygons,
use the Polygon Data window. Select the polygon collection from the drop-down box on the Parameters
window and double-click on the polygon name that appears in the list box below.
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The Polygon Data window will appear.
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In this window, the user can change the names of polygons and add comments about the polygon. Users
can also choose to include or exclude a polygon with the Include Polygon check box. If a polygon is
excluded, it is not used in any analysis; however, it is not deleted. This feature allows users to easily turn
polygons on and off within the same layer. Click the OK button to close the window.

If the “Show Only Included Shapes” option on the Parameters window is checked, then SADA will remove
all un-included polygons from both the graphics window and the list box for the polygon collection. If this
option is unchecked, all un-included polygon names will still appear in the list box and a gray outline of
the polygon shapes will be displayed in the graphics window. These polygons, however, will not be
included in any analyses and only remind users of where the un-included polygons are located.

To turn off the polygon collection, select Set up the site from the Steps Window and select [None} from
the Polygon Layer list in the Parameters Window.

Continuing the discussion of locked layer/polygon combinations initiated in the Set Vertical Layers
chapter, polygons involved in the creation of a MARSSIM design, a geobayesian prior, or in a results
gallery will be locked. When these results are created, SADA will automatically create a copy of the
current layer/polygon combination and lock or fix its design. If a polygon is involved in a MARSSIM
design, then it remains uneditable. If the polygon is involved in a Results Gallery or geobayesian prior,
then it is fully editable.
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Import Sampled Data- Step
Data may be imported into any SADA file.

For an empty SADA file or a file that only contains Geobayesian model data, select Import sampled data
from the Steps Window. For files with sampled data, however, select Import New Data From A File from
the Tools menu. The following window appears.
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Enter the name of the file to import or select the Browse button to search on the computer. Then press
OK.

SADA opens the Column Matching window.
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Match the columns in the current dataset to the columns of the new file using the drop down arrows. To
accept a match, press Accept, and the match will appear in the window below. To accept all the matches
(if you know that the columns are lined up), press Accept All. Select Unaccept to remove one match or
Reset All to return all matches back to their respective lists.

WARNING:

If Media ID, which denotes the type of media the contaminants are sampled in (e.g. soil or groundwater)
is not defined, then the human health risk and/or ecological risk modules cannot be setup later. The
media is a critical information category to the risk modules. Also, SADA expects certain units for
measured values in the risk modules. If media is not matched, SADA will present the following message.
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Additionally, detect columns have to be matched or SADA will present the following message.
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After the columns have been set, press Done. SADA begins the conversion process and presents the
data is it will be imported into the Data Editor.

After submitting data through the Data Editor, SADA displays the imported data in the Graphics Window.

Note: The site boundary set by the user may change to reflect the 